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NUCLEAR POWER

ELECTRICITY AND THE ENVIRONMENT
Proceedings Series

Proceedings of a Senior Expert symposium jointly organized by
CEC, CMEA, ECE, IAEA, IEA, IIASA, OECD/NEA, UNEP,
IBRO, WHO, WMO, in corporation with the Government of
Finland, Helsinki, Finland, 13-17 May 1991. The objective of
the symposium was to provide a comprehensive assessment of
the environmental and health factors as well as the economic
factors involved in supplying electricity services, and to suggest
a framework within which these issues should be taken into
account in making future plans and decisions on electricity
production and use. The potential role of different ways of meet-
ing electricity service requirements was also analysed, taking
into consideration both demand side and supply options in the
light of their comparative economic, environmental and health
related impacts.

Contents: Opening session; Energy and electricity supply and
demand: Implications for the global environment; Energy
sources and technologies for electricity generation; Compara-
tive environmental and health effects of different energy sys-
tems for electricity generation; Incorporation of environmental
and health impacts into policy, planning and decision making
for the electricity sector; Luncheon sessions; Policy aspects of
electricity and the environment; Key issues and findings and
round table on challenges for international co-operation.

STI/PUB/877 (501 pp., 65 figures; 1991)
ISBN 92-0-150091-2
Price; 1300 Austrian Schillings

NUCLEAR POWER, NUCLEAR FUEL CYCLE AND WASTE
MANAGEMENT: STATUS AND TRENDS 1991
Part C of the IAEA Yearbook 1991

This publication covers nuclear power, fuel cycle related
themes (including uranium resources, conversion, enrichment,
reactor fuel technology and spent fuel management) and waste
management (covering also radioactive wastes from non-fuel-
cycle sources). The 1990 situation in these areas is described
in detail, as are the projected trends up to the beginning of the
next century. Summaries are presented of certain significant
events that occurred in 1990, including the reversal in Swedish
policy on nuclear power, the discovery of a new uranium deposit
at McArthur River in Saskatchewan, Canada, full operation of
the new UP3 reprocessing plant at La Hague, France, and the
formulation of an international collective opinion on safety
assessment methodologies for radioactive waste repositories.



Contents: Nuclear power; Nuclear fuel cycle; Radioactive waste
management; Special events; Highlights of the IAEA's work;
Appendix: IAEA publications.

STI/PUB/892 (75 pp., 18 figures, 24 x 18 cm; 1991)
ISBN 92-0-179291-3
Price; 140 Austrian Schillings

NUCLEAR POWER, NUCLEAR FUEL CYCLE AND WASTE
MANAGEMENT: STATUS AND TRENDS 1992
Part C of the IAEA Yearbook 1992

This publication covers nuclear power, fuel cycle related
themes (including uranium resources, conversion, enrichment,
reactor fuel technology and spent fuel management) and waste
management (covering also radioactive wastes from non-fuel-
cycle sources). The 1991 situation in these areas is described
in detail, as are the projected trends up to the year 2000 and
beyond. Summaries are presented of certain significant events
that occurred in 1991, including the startup of China's first
nuclear ,/Ower plant at Qinshan, various changes affecting the
uranium market, and the operation of new waste management
facilities at Sellafield in the United Kingdom. Highlights of the
IAEA's work are also described.

Contents: Nuclear power; Nuclear fuel cycle; Radioactive waste
management; Appendix: IAEA publications.

STI/PUB/919 (85 pp., 23 figures, 24 x 18 cm; 1992)
ISBN 92-0-102192-5
Price: 160 Austrian Schillings

NUCLEAR POWER, NUCLEAR FUEL CYCLE AND WASTE
MANAGEMENT: STATUS AND TRENDS 1993
Part C of the IAEA Yearbook 1993

This publication covers: nuciear power, including individual
summaries of programme developments in various countries;
fuel cycle related themes, including uranium resources, conver-
sion, enrichment, reactor fuel technology and spent fuel
management; and radiation waste management, including
treatment and conditioning, disposal, decontamination and
decommissioning. The 1992 situation in these areas is de-
scribed in detail, as are the projected trends over the next two
decades. Certain significant events of 1992 are described,
including the startup of new waste disposal facilities at El Cabril
in Spain and Rokkasho in Japan, and developments affecting
the uranium market. Highlights of the IAEA's work are also
presented.
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Contents: Nuclear power; Nuclear fuel cycle; Radioactive waste
management; Appendix: IAEA publications.

STI/PUB/936 (97 pp., 21 figures, 24 x 28 cm; 1993)
ISBN 92-0-102593-9
Price: 200 Austrian Schillings

NUCLEAR POWER EXPERIENCE
Proceedings Series

Proceedings of a conference, Vienna, 13-17 September 1962.
These proceedings give an authoritative summary of the
experience of more than 2600 reactor-years of operation of
nuclear power plants and the associated fuel cycles. Besides
the technical and economic aspects, the general experience
gained from development of nuclear power programmes and
international co-operation is covered extensively. The proceed-
ings are published in six volumes, five of which contain all the
229 papers presented at the conference; the sixth volume con-
tains indexes.

Vol. 1: Planning and Development of Nuclear Power
Programmes
Opening session; Planning and development of nuclear
power programmes; Nuclear power programme de-
velopment in developing countries; Nuclear power in
developing countries.

STI/PUB/627 (459 pp., 67 figures; 1983)
ISBN 92-0-050083-8
Price: 1080 Austrian Schillings

Vol. 2: Nuclear Power Production
Nuclear power production; Plant availability; Nuclear
power generating costs; Panel: Three Mile Island 2 —
resulting impacts and improvements.

STI/PUB/627 (637 pp., 180 figures; 1983)
ISBN 92-0-050183-4
Price: 1490 Austrian Schillings

Vol. 3: Nuclear Fuel Cycle
Nuclear fuel cycle; Waste management and disposal;
Uranium resources and production; Uranium enrich-
ment and fuel fabrication; Fuel performance; Spent fuel
management; Storage, transport, reprocessing and
recycle.

STI/PUB/627 (893 pp., 177 figures; 1983)
ISBN 92-0-050283-0
Price: 2090 Austrian Schillings



Vo!. 4: Nuclear Safety
Nuclear safety experience; Panel: Using nuclear safety
experience; Developments in safety analysis and tech-
nology; Man-machine interface in nuclear power plant
control; Radiation protection at nuclear power plants
and fuel cycle facilities; Regulatory experience; Nuclear
power, energy and environmental health.

STI/PUB/627 (837 pp., 142 figures; 1983)
ISBN 92-0-050383-7
Price: 1960 Austrian Schillings

Vol. 5: Advanced Systems and International Co-operation
Advanced systems; Breeder systems and their fuel
cycles; International safeguards; Panel: Potential and
limitations of international safeguards; Safeguards
implementation; International co-operation.

ST//PUB/627 (659 pp., 116 figures; 1983)
ISBN 92-0-050483-3
Price: 1550 Austrian Schillings

Vol. 6: Indexes and Lists
Contents list of all volumes; Author and transliteration
indexes; List of participants; Paper number index; Sub-
ject index.

STI/PUB/627 (156 pp.; 1983)
ISBN 92-0-050583-X
Price: 360 Austrian Schillings

NUCLEAR POWER PERFORMANCE AND SAFETY
Proceedings Series

Proceedings of a conference, Vienna, 28 September to 2 Oc-
tober 1987. These proceedings provide an authoritative and
comprehensive picture of the current status of and trends in
nuclear power, nuclear safety and the nuclear fuel cycle.

Vol. 1: Performance, Overview and Prospects
Introduction; Summaries of the Conference; The
prospects for nuclear power in the 1990s; The need for
safety in nuclear power programmes; Performance of
nuclear power plants: Outlook for the future; Nuclear
power economics and financing.

STI/PUB/761 (275 pp., 51 figures; 1988)
ISBN 92-0-050088-9
Price: 700 Austrian Schillings



Vol. 2: Achievements in Construction and Operation
Plant construction achievements; Plant availability
achievements; Controlling and financing nuclear power
costs; Achievements in technology transfer and infra-
structure development; Advanced systems.

STI/PUB/761 (473 pp., 123 figures; 1988)
ISBN 92-0-050188-5
Price: 1180 Austrian Schillings

Vol. 3: Safety and International Co-operation
The need for safety in nuclear power programmes;
International co-operation in nuclear safety; Technical
aspects in plant safety; Approaches to safety; Panel:
Operational safety in the 1990s.

STI/PUB/761 (281 pp., 27 figures; 1988)
ISBN 92-0-050288-1
Price: 720 Austrian Schillings

Vol. 4: Safety Technology
Nuclear safety experience and safety assessment
trends; Safety and severe accidents; Safety improve-
ments in design and operation; Poster presentations.

STI/PUB/761 (651 pp., 129 figures; 1988)
ISBN 92-0-050388-8
Price: 1610 Austrian Schillings

Vol. 5: Nuclear Fuel Cycle
Waste management in the 1990s; Decontamination and
decommissioning; Waste management, treatment and
disposal; Nuclear fuel cycle — present and future;
Enrichment services and advanced reactor fuels; Im-
provements in reactor fuel utilization and performance;
Spent fuel management options: Future needs and eco-
nomic choices.

STI/PUB/761 (680 pp., 198 figures; 1988)
ISBN 92-0-050488-4
Price: 1680 Austrian Schillings

Vol. 6: Indexes and Lists
Contents of all volumes; List of participants; Author and
transliteration indexes; Index of papers and posters by
number.

STI/PUB/761 (85 pp.; 1988)
ISBN 92-0-050588-0
Price: 240 Austrian Schillings



NUCLEAR POWER REACTORS IN THE WORLD —
Apri1 1991 Fditfon
Reference Data Series No. 2

This is the eleventh edition of Reference Data Series No. 2,
which is published once a year, to present the most recent reac-
tor data available to the Agency. It contains the following sum-
marized information on nuclear power reactors in the world:
(1) General information as of the end of 1990 on power reactors
operating or under construction, and shut down; (2) Perfor-
mance data on reactors operating in the Agency's Member
States, as reported to the Agency. The information is collected
by the Agency through questionnaires circulated to Member
States by means of the designated national correspondents.

IAEA-RDS-2/11 (60 pp., 9.5 x 17.5 cm, paper-bound; 1991)
ISBN 92-0-159091-1
Price: 100 Austrian Schillings

NUCLEAR POWER REACTORS IN THE WORLD -
April 1992 Edition
Reference Data Series No. 2

This is the twelfth edition of Reference Data Series No. 2, which
is published once a year, to present the most recent reactor
data available to the Agency. It contains the following summa-
rized information on nuclear power reactors in the world:
(1) General information as of tht; end of 1991 on power reactors
operating or under construction, and shut down; (2) Perfor-
mance data on reactors operating in the Agency's Member
States, as reported to the Agency. The information is collected
by the Agency through questionnaires circulated to Member
States by means of the designated national correspondents.
The replies are used to maintain the IAEA Power Reactor Infor-
mation System (PRIS Data Bank).

IAEA-RDS-2/12 (66 pp., 6 figures, 9.5 x 17.5 cm; 1992)
ISBN 92-0-101592-5
Price: 100 Austrian Schillings

NUCLEAR POWER REACTORS IN THE WORLD —
April 1993 Edition
Reference Data Series No. 2

This is the thirteenth edition of Reference Data Series No. 2,
which is published once a year, to present the most recent reac-
tor data available to the Agency. It contains the following sum-
marized information on nuclear power reactors in the world:
(1) General information as of the end of 1992 on power reactors
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operating or under construction, and shut down; (2) Perfor-
mance data on reactors operating in the Agency's Member
States, as reported to the Agency. The information is collected
by the Agency through questionnaires circulated to Member
States by means of the designated national correspondents.
The replies are used to maintain the IAEA Power Reactor Infor-
mation System (PRIS Data Bank).

IAEA-RDS-2/13 (66 pp., 6 figures, 9.5 x 17.5 cm; 1993)
ISBN 92-0-101593-3
Price: 120 Austrian Schillings

RISKS AND BENEFITS OF ENERGY SYSTEMS
Proceedings Series

Proceedings of a symposium organized in co-operation with
UNEP and WHO, Jtiiich, Germany, 9-13 April 1984. The role of
energy in the economy and in society, the risks and impacts of
energy production, cost-effective measures to reduce risks and
national energy strategies in response to global constraints
were discussed. Decisions on energy systems have Jo be based
on an assessment of many different aspects regarding their
risks and benefits. Many case studies were presented and it
was shown that it is of the utmost importance to list all the
assumptions made and to discuss the uncertainties and limita-
tions of the analysis. Comparison of risks of energy systems
lead to a definite rank ordering per unit of energy produced, but
risks are only one aspect in defining an appropriate energy mix.
In order to allow for efficient risk management it is important
to apply cost-effectiveness techniques to various options for
reducing risks.

Contents: Energy, economy and society; Panel 1: Energy and
societal goals; Risks and impacts of energy systems; Risk
management; Panel 2: Risk management; Low probability/high
consequence risks; National energy strategies in response to
global constraints; Panel 3: Risks, benefits and decisions.

STI/PUB/668 (671 pp., 155 figures; 1984)
ISBN 92-0-020784-7
Price: 1560 Austrian Schillings
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Nuclear Pcwer Planning and Economics

BID INVITATION SPECIFICATIONS FOR NUCLEAR POWER
PLANTS — A Guidebook
Technical Reports Series No. 275

This Guidebook constitutes a complement to a series of techni-
cal guidebooks: Technical Evaluation of Bids for Nuclear Power
Plants, Technical Reports Series No. 204 (1981), Guidebook on
the Introduction of Nuclear Power, Technical Reports Series
No. 217 (1982), and Economic Evaluation of Bids for Nuclear
Power Plants, 1986 Edition, Technical Reports Series No. 269
(1986). These provide, in particular, information on the process
of plant acquisition and advice on the principal activities
involved in the planning and implementation of nuclear power
projects, as well as on the infrastructure requirements and
development needs for the successful implementation of a
nuclear power programme. These reports are directed to the
special needs of developing countries.

Contents: Introduction; Part 1. Information provided by the
owner; Part 2. Information requested from the bidders; Appen-
dix A. IAEA Account System for Nuclear Power Plants; Appen-
dix B. Technical questionnaires; Appendix C. Abbreviations;
Bibliography.

STI/DOC/10/275 (165 pp.; 1987)
ISBN 92-0-155187-8
Price: 500 Austrian Schillings

DEVELOPING INDUSTRIAL INFRASTRUCTURES TO
SUPPORT A PROGRAMME OF NUCLEAR POWER:
A Guidebook
Technical Reports Series No. 281

This Guidebook offers assistance in preparing national industry
for participation in a nuclear power programme. It provides
guidance to those who are responsible for setting up the essen-
tial infrastructure necessary to raise the standards of the
national industry and to make increasing use of the services of
domestic rather than foreign suppliers, in addition, the Guide-
book shows some of the implications, consequences and
options involved in a nuclear power programme.

Contents: Introduction; Chapter 1: An executive overview;
Chapter 2. The nuclear power technology; Chapter 3. Role of
the utility in project implementation; Chapter 4. National partici-
pation; Chapter 5. The transfer of technology, Chapter 6. Quali-
ty assurance; Chapter 7. Engineering and project management;
Chapter 8. Equipment manufacturing and materials supply;
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Chapter 9. Plant construction, erection and commissioning;
Chapter 10. Fuel cycle activities.

STI/DOC/10/281 (171 pp., 34 figures; 1988)
ISBN 92-0-155188-6
Price: 490 Austrian Schillings

ECONOMIC EVALUATION OF BIDS FOR NUCLEAR POWER
PLANTS — 1986 Edition: A Guidebook
Technical Reports Series No. 269

This is a revision of IAEA Technical Reports Series No.175,
Guidebook on Economic Evaluation of Bids for Nuclear Power
Plants, published in 1976. It contains information, advice and
recommendations on the principles, methods and guidelines
which should be applied.

Contents: Introduction; Outline of the complete bid evaluation
process and description of the economic bid evaluation; Con-
tract approaches; Basis for the economic bid evaluation; Evalu-
ation methods; Sources of financing, financing proposals and
aspects of the economic evaluation of financing proposals;
Implementation of the economic bid evaluation; Technology
transfer; Appendix A. IAEA account system for nuclear power
plants; Appendix B. Example of sensitivity analysis; Appen-
dix C. Abbreviations; Annex: IAEA computer programme for
economic bid evaluation; Bibliography.

STI/DOC/10/269 (225 pp., 43 figures; 1986)
ISBN 92-0-155386-2
Price: 620 Austrian Schillings

ENERGY AND NUCLEAR POWER PLANNING IN
DEVELOPING COUNTRIES
Technical Reports Series No. 245

The major objective of this publication is to familiarize energy
specialists in developing countries with the fundamental ele-
ments of comprehensive national energy planning. The book
goes into the many technical and economic aspects which are
involved in energy planning in general and which also have to
be taken into account when considering the utilization of
nuclear power in a national energy network. It is further
intended for use as a training manual or textbook.

Contents: Introduction: Energy and development; Chapter 1.
The energy system: Technical, economic and planning issues;
Part I: Energy demand and rational energy supply; Chapter 2.
Energy demand and demand management; Chapter 3. Primary
energy resources: Inventory, reserves and production potential;
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Chapter 4. Development of some newer and renewable primary
energy resources; Chapter 5. Intermediate energy forms;
Chapter 6. Electrical energy; Chapter 7. Energy transport, distri-
bution and storage; Chapter 8. Improved energy husbandry —
energy conservation; Chapter 9. Environmental effects and
other constraints to energy development; Part II: Economic
aspects of energy development; Chapter 10. Basic concepts of
energy economics; Chapter 11. Electricity generation cost of
nuclear and fossil-fuelled power plants; Chapter 12. Financial
aspects; Part III: World energy development; Chapter 14.
Energy in industrialized countries; Chapter 15. Energy in devel-
oping countries; Part IV: Energy planning; Chapter 16. Optimi-
zation of energy supply and utilization — the increasing role of
electricity; Chapter 17. Energy planning; Chapter 18. Launch-
ing conditions and implementa-icn of a nuclear power
programme.

STI/DOC/10/245 (814 pp., 246 figures; 1985)
ISBN 92-0-155085-5
Price: 1940 Austrian Schillings

ENERGY AND NUCLEAR POWER STUDY FOR ALGERIA

A study jointly undertaken by the international Atomic Energy
Agency and the Algerian National Electricity and Gas Company
between 1980 and 1982.

Contents: Summary of principal results; Introduction; Current
economic situation in Algeria; Choice of scenario; Analysis of
future energy and electricity demands; Analysis of investment
plans for electricity and the role of nuclear power; Additional
problems linked to nuclear development; Conclusion. Annexes:
Description of MAED; Description of the WASP model; Data
and results of MAED; Results for the WASP model; Staff
requirements and participation by national industry in associa-
tion with a nuclear power plant project.

STI/PUB/658 (249 pp., 35 figures, 21 x 29.7 cm; 1984)
E ISBN 92-0-159485-2
F ISBN 92-0-259084-2
Price: 600 Austrian Schillings

ENERGY, ELECTRICITY AND NUCLEAR POWER
ESTIMATES FOR THE PERIOD UP TO 2010 —
July 1991 Edition
Reference Data Series No. 1

This short bulletin summarizes the most recent estimates of
nuclear, electric and total energy trends on an annual basis.
Data included are: 1990 for all nuclear information gathered by
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the IAEA; 1989 for other information related to total energy and
electricity consumption, mostly gathered by the UN Statistical
Office.

IAEA-RDS-1/11 (56 pp., 9 figures, 9.5 x 17.5 cm; 1991)
ISBN 92-0-159191-8
Price: 80 Austrian Schillings

ENERGY, ELECTRICITY AND NUCLEAR POWER
ESTIMATES FOR THE PERIOD UP TO 2010 —
July 1992 Edition
Reference Data Series No. 1

This short booklet contains the most recent estimates of energy,
electricity and nuclear power for the years 1991,2000, 2005 and
2010. All information presented are IAEA estimates, except
the1991 nuclear data which are based on actual data gathered
by the IAEA.

IAEA-RDS-1/12 (50 pp., 10 figures, 9.5 x 17.5 cm; 1992)
ISBN 92-0-102692-7
Price: 80 Austrian Schillings

ENERGY, ELECTRICITY AND NUCLEAR POWER
ESTIMATES FOR THE PERIOD UP TO 2015 —
July 1993 Edition
Reference Data Series No. 1

This short booklet contains the most recent estimates of energy,
electricity and nuclear power for the years 1992, 2000, 2010 and
2015. All information presented are IAEA estimates, except the
1992 nuclear data which are based on actual data gathered by
the IAEA.

IAEA-RDS-i/13 (53 pp., 10 figures; 1993)
ISBN 92-0-102193-3
Price: 100 Austrian Schillings

EXPANSION PLANNING FOR ELECTRICAL GENERATING
SYSTEMS: A Guidebook
Technical Reports Series No. 241

This Guidebook discusses the principles and methodologies
that should be applied when planning the expansion of electric
power generating systems. The general principles of electric
power system planning and their relation to energy and eco-
nomic planning in general are emphasized. The Guidebook also
discusses load forecasting methods, surveys the principal
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models used for electric system expansion planning, gives tech-
nical and economic information on power plants, discusses con-
straints imposed on power systems by plant characteristics
(in particular nuclear plants) and includes a comprehensive
bibliography.

Contents: Introduction; Electric power planning as part of over-
all energy planning; Electric system planning; Forecasting
demand for electrical load and energy; Review of economic
concepts; Generating system costs; Generating system reliabil-
ity; Hydroelectric system planning; Power plant characteristics
that affect electric system planning; Models for long-range elec-
tric system analysis; The WASP model for electric generation
expansion analysis.

Appendices — The MAED Model; The MNI Model; Recent tech-
niques for production cost simulation; Examples of auxiliary
computer models foi long-range electricity planning; Definitions
and energy production data; Nuclear fuel cycle cost; Typical
technical data for electric power plants; Illustrative economic
data for thermal electric power plants; Parametric costs of con-
ventional hydroelectric and pumped storage hydroelectric
plants; Data required for a typical electric system expansion
study; Bibliography; Glossary.

STI/DOC/10/241 (614 pp., 121 figures; 1984)
ISBN 92-0-155484-2
Price: 1510 Austrian Schillings

FINANCING ARRANGEMENTS FOR NUCLEAR POWER
PROJECTS IN DEVELOPING COUNTRIES:
A Reference Book
Technical Reports Series No. 353

This report outlines the general characteristics of financing a
nuclear power project and presents innovative approaches for
power generation financing. It discusses the special conditions
and requirements of nuclear power projects and their financing
complexities. The availability of adequate and secure financial
resources is one of the most crucial constraints in the im-
plementation of nuclear power projects in developing countries.
Possible ways and means of dealing with these constraints are
presented.

Contents: Chapter 1. Introduction; Chapter 2. The status of
nuclear power and special circumstances related to the financ-
ing of nuclear power projects; Chapter 3. Costs and economic
feasibility of nuclear power plants; Chapter 4. Conventional
approaches for financing power generation projects in develop-
ing countries; Chapter 5. Experience gained and lessons
learned; Chapter 6. Alternative approaches for mobilizing finan-
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cial resources; Chapter 7. Conclusions; References; Glossary;
Annex I: Issues affecting the financing of nuclear power plants
and the actions proposed for various actors; Annex II: Alterna-
tive Energy fund of Egypt; Annex III: Sector understanding on
export credits for nuclear power plants; Annex IV: Aliaga ther-
mal power project in Turkey; Annex V: BOT project develop-
ment cycle.

STI/DOC/10/353 (189 pp., 17 figures; 1993)
ISBN 92-0-100993-3
Price: 600 Austrian Schillings

GUIDEBOOK ON RESEARCH AND DEVELOPMENT
SUPPORT FOR NUCLEAR POWER
Technical Reports Series No. 298

This Guidebook summarizes the experience of individual coun-
tries on the role of the R&D organization in developing their
nuclear power programmes.

Contents: 1. Introduction; 2. The role of the R&D organization;
3. Establishing the R&D organization; 4. Managing the R&D
organization; References; Appendix I: The role of R&D in devel-
oping Canada's nuclear power programmes; Appendix II:
Indian experience in R&D activities for nuclear power; Appen-
dix III: Spanish experience in R&D activities for the nuclear
power programme; Appendix IV: The United Kingdom Atomic
Energy Authority and the United Kingdom Nuclear Power
Programme; Appendix V: The Electric Power Research Institute
and its nuclear R&D programme.

STI/DOC/10/298 (91 pp., 6 figures; 1989)
ISBN 92-0-155189-4
Price: 300 Austrian Schillings

GUIDEBOOK ON THE INTRODUCTION OF
NUCLEAR POWER
Technical Reports Series No. 217

This publication contains information, advice and recommenda-
tions on the introduction of nuclear power applicable to any
country, whether developed or developing, but it is especially
relevant for developing countries. Of interest to government of-
ficials, decision makers, planners, managers and professional
staff, and economists.

Contents: Part I — Survey of nuclear power; Part II — Special
aspects and considerations relevant to the introduction to
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nuclear power; Part III — Stages of introduction of nuclear
power.

STI/DOC/10/217 (351 pp., 23 figures; 1982)
ISBN 92-0-155082-0
Price: 740 Austrian Schillings

INTRODUCING NUCLEAR POWER PLANTS INTO
ELECTRICAL POWER SYTEMS OF LIMITED CAPACITY:
PROBLEMS AND REMEDIAL MEASURES
Technical Reports Series No. 271

The present publication provides an in-depth treatment of spe-
cial technical issues associated with the interaction of nuclear
power plants (NPPs) and electric grids of limited capacity. Cur-
rently proven NPPs have been developed for use in large inter-
connected power systems of high quality and hence are likely
to face problems when introduced into grids where this quality
does not exist.

Contents: Executive summary; 1. Introduction; 2. Grid charac-
teristics and operation of an NPP; 3. Operating experience with
NPPs in grids of limited capacity; 4. Characteristics of NPPs
and their compatibility with grids of limited capacity; 5. Integra-
tion of NPPs with the grid; 6. Remedial measures based on NPP
operational experience; 7. Expanding the share of nuclear
capacity in the generating mix; Appendix I: Characteristics of a
typical high performance grid (reported data); Appendix II:
Characteristics of a typical low performance grid (reported
data); Appendix III: Characteristics of PWR units (vendor data);
Appendix IV: Characteristics of standardized BWR units (ven-
dor data); Appendix V: Characteristics of standardized CANDU
PHWR units (vendor data); Appendix VI: Specifics of grid data
sheet; Appendix VII: Specifics of NPP characteristics to be
obtained by the prospective owner from the vendors.

STI/DOC/10/271 (117 pp., 9 figures; 1987)
iSBN 32-0-155087-1
Price: 360 Austrian Schillings

MANPOWER DEVELOPMENT FOR NUCLEAR POWER:
A Guidebook
Technical Reports Series No. 200

This guidebook, especially relevant to developing countries
embarking on nuclear power programmes, provides policy
makers and managers of such programmes with information
and guidance on the role, requirements, planning and imple-
mentation of manpower development programmes.
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Contents: Introduction; Chapter 1. Manpower requirements;
Chapter 2. National participation and manpower development;
Appendix to Chapter 2: Experience of various Member States in
national participation and manpower development; Chapter 3.
Manpower development for a nuclear power programme.

STI/DOC/10/200 (508 pp., 54 figures; 1980)
ISBN 92-0-155080-4
Price: 980 Austrian Schillings

MANPOWER REQUIREMENTS AND DEVELOPMENT FOR
NUCLEAR POWER PROGRAMMES
Proceedings Series

Proceedings of a symposium, Saclay, France, 2-6 April 1979.
The promotion of manpower development in the nuclear field,
a demanding technology, requires excellence in human perfor-
mance. The availability of adequately qualified manpower is an
essential condition of success of any nuclear power programme
or project as well as of transfer of technology. This is especially
relevant for the developing countries. The papers deal with the
whole range of this subject and discuss both general and
specific aspects of manpower requirements and development,
referring to national experience as well as discussing specifi-
cally international assistance in training.

Contents: General aspects of manpower requirements and
development; National experience and manpower development
programmes; International assistance in training; Specific fields
and aspects of manpower development; Panel discussion.

STI/PUB/523 (628 pp., 87 figures; 1980)
ISBN 92-0-050080-3
Price: 1180 Austrian Schillings

NUCLEAR POWER PROJECT MANAGEMENT: A Guidebook
Technical Reports Series No. 279

This Guidebook provides specific advice and guidance to
project management for the construction of nuclear power
plants. While operating performance of nuclear power plants
has been improving in recent years and has generally been
comparable to or better than that of fossil fired plants in the
same size ranges, performance during construction has been
variable. Although additional licensing requirements, public
intervention and funding problems have been blamed for most
of the delays and cost increases, there is growing recognition
that lack of proper project management has been a major
factor.
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Contents: Introduction; Project management — preparatory
phase; Project management — execution phase; Appendix I:
Sample outline of project manual; Appendix II: Manpower for
utility project management; Appendix III. Manpower for main
contractor project management; Appendix IV. Computerized
treatment of project schedules; Bibliography; Glossary.

Sn/DOC/10/279 (148 pp., 18 figures; 1988)
ISBN 92-0-155088-X
Price: 400 Austrian Schillings

Nuclear Power Operations

CODE ON THE SAFETY OF NUCLEAR POWER PLANTS:
OPERATION
Safety Series No. 50-C-O (Rev. 1)

This code is prepared for those responsible for operating and
regulating stationary nuclear power plants. Its safety require-
ments and recommendations cover surveillance, operational
limits and conditions, commissioning, plant management and
site personnel, operating instructions and procedures, main-
tenance, testing, examination and inspection, modifications,
radiologial protection, effluent and waste management, emer-
gency arrangements, quality assurance, security, records and
reports, and decommissioning.

Contents: Definitions; 1. Introduction; 2. Surveillance by the
operating organization and by the regulatory body; 3. Opera-
tional limits and conditions; 4. Commissioning; 5. Structure of
the operating organization; 6. Plant management and operating
personnel; 7. Operating instructions and procedures; 8. Main-
tenance, testing, examination and inspection; 9. Core manage-
ment and fuel handling; 10. Modifications; 11. Radiation
protection; 12. Effluent and waste management; 13. Emergency
preparedness; 14. Quality assurance programme; 15. Security;
16. Review of operation and feedback of experience; 17.
Records and reports; 18. Decommissioning.

STI/PUB/799 (42 pp., 1 figure; 1988)
E ISBN 92-0-123588-7
C ISBN 92-0-523390-0
F ISBN 92-0-223489-2
R ISBN 92-0-423790-2
S ISBN 92-0-323489-6
Price: 160 Austrian Schillings
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COMMISSIONING PROCEDURES FOR NUCLEAR POWER
PLANTS: A Safety Guide
Safety Series No. 50-SG-O4

This guide deals with the commissioning of all types of nuclear
power plants with thermal neutron reactors. Its purpose is to
give guidance on good practice, the implementation of which
will enabJe commissioning to proceed safely and provide assur-
ances that the plant has been constructed and can operate
according to design intent. The guide covers the programme of
tests to be prepared and the responsibility for implementing and
reporting on the various parts of the commissioning pro-
gramme.

Contents: Introduction; Commissioning programme; Principal
stages of commissioning; Testing procedures; Organization,
responsibilities and audit; Interfaces between construction;
Commissioning and operating activities at the site; Deviations
during commissioning; Documentation; Appendix A: Fuel load-
ing; Annex I: Detailed list of commissioning tests; Definitions.

STI/PUB/574 (58 pp.; 1980)
E ISBN 92-0-623380-7
C ISBN 92-0-523187-8
F ISBN 92-0-223981-9
R ISBN 92-0-323881-6
S ISBN 92-0-423282-X
Price: 180 Austrian Schillings

DATA COLLECTION AND RECORD KEEPING FOR THE
MANAGEMENT OF NUCLEAR POWER PLANT AGEING
Safety Series No. 50-P-3

This publication provides guidance on data requirements and
an effective and practical system for data collection and record
keeping in relation to the evaluation and management of ageing
and service life of nuclear power plant components. The appli-
cation of the guidance will contribute to the safe and reliable
operation of nuclear power plants and will facilitate international
information exchange on ageing related component failures,
malfunctions and degradation, since data collected using the
same ground rules are easier to exchange and compare.

Contents: 1. Introduction; 2. General data needs for the evalua-
tion and management of ageing; 3. Attributes of an effective
data collection and record keeping system; 4. General recom-
mendations for implementing the proposed data collection and
record keeping system; Appendix I: Component specific data
needs; Appendix II: Examples of effective data collection and
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record keeping systems; Appendix III: Guidance for implemen-
tation of an advanced data collection and record keeping sys-
tem; References; Glossary.

STI/PUB/902 (47 pp. 1 figure; 1991)
ISBN 92-0-123591-7
Price: 200 Austrian Schillings

FEEDBACK OF OPERATIONAL SAFETY EXPERIENCE FROM
NUCLEAR POWER PLANTS
Proceedings Series

Proceedings of a symposium jointly organized with OECD/NEA,
Paris, France, 16-20 May 1988. Operating experience feed-
back programmes have been extensively developed at various
levels within the nuclear community and their effectiveness has
also improved greatly as a result of: (a) the setting of more
ambitious plant targets providing greater margins in accident
situations; (b) access to predictive operating data, indicative of
the future performance of plants; and (c) the careful assess-
ment, or review, of past operating experience to promptly cor-
rect the root causes of any adverse trends. The purpose of the
symposium was to provide a forum for the detailed exchange of
experience for the discussion of various ways of closing the
feedback loop, with the ultimate goal of enhancing the level of
operational safety at nuclear power plants.

Contents: Opening session; Methods of identification of opera-
tional safety issues in nuclear power plants; Methods of analy-
sis of operational safety issues; Corrective actions implemented
as a result of operating experience; Operational safety ex-
perience feedback systems; Panel discussion: Operational
safety of nuclear power plants — future trends; Closing session.

STI/PUB/785 (695 pp., 174 figures; 1989)
ISBN 92-0-020289-6
Price: 1700 Austrian Schillings

IN-SERVICE INSPECTION FOR NUCLEAR POWER PLANTS:
A Safety Guide
Safety Series No. 50-SG-O2

This guide outlines provisions for the preparation of in-service
inspection programmes for critical systems and components of
primary reactor coolant systems. Recommendations cover
methods and techniques applicable to in-service inspection and
the minimum frequency of examinations and tests. Methods of
evaluating the results are described and acceptance standards
defined. Methods of preparing the necessary documentation,
procedures and records are recommended.
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Contents: Introduction; Design considerations; In-service exam-
ination; Evaluation of examination results; Test requirements;
Repair and replacement; Equipment, methods and techniques;
Administrative aspects; Records; Annex I: In-service inspection
of light-water-cooled reactor plants; Annex II: In-service in-
spection of heavy-water-cooled pressure-tube reactor plants;
Annex III: In-service inspection of gas-cooled reactor plants with
pressure vessels.

STI/PUB/554 (47 pp.; 1960)
E ISBN 92-0-123180-6
C ISBN 92-0-523387-0
F ISBN 92-0-223880-4
R ISBN 92-0-423781-3
S ISBN 92-0-823081-3
Price: 160 Austrian Schillings

IN-SERVICE INSPECTION OF NUCLEAR POWER PLANTS —
A Manual
Safety Series No. S0-P-2

A detailed description of management systems, administrative
controls and procedures for in-service inspection and some
aspects of leak detection activities are given. It is directed at the
plant management level for in-service inspection of components
important to safety. It also gives illustrative examples of good
practice and recommendations from operating and support
organizations.

Contents: 1. Introduction; 2. Requirements for in-service inspec-
tion; 3. Development of the in-service inspection programme;
4. Implementation of the in-service inspection programme;
5. Inspection techniques; Annex I: Example of a policy docu-
ment; Annex II: Example of a document for the organization
and responsibilities of an in-service inspection programme;
Annex III. Example of a document on the description of the in-
service inspection programme extent; Annex IV: Examples of
inspection programmes for systems and components; Annex V:
Example of a qualification procedure for ultrasonic examination
equipment; Annex VI: Example of a magnetic particle examina-
tion procedure; Annex VII: Example of a liquid penetrant
examination procedure; Annex VIII: Example of a visual exami-
nation procedure; Annex IX: Example of a peak and pressure
testing procedure.

STI/PUB/856 (181 pp., 93 figures; 1991)
ISBN 92-0-123491-0
Price: 560 Austrian Schillings
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MAINTENANCE OF NUCLEAR POWER PLANTS:
A Safety Guide
Safety Series No. 50-SG-O7 (Rev. 1)

The guide covers the organizational and procedural aspects of
effective maintenance for safe operation of nuclear power
plants, but does not provide detailed technical advice on the
maintenance of particular items. It gives guidance on preven-
tive and remedial measures necessary to ensure safety.
Experience from OSART missions and from the use of the
manual on maintenance of systems and components important
to safety was used for the revision. The sections on the main-
tenance programme, administrative control and modifications
have been revised and a new section on the feedback of
experience developed.

Contents: Definitions; Note on the interpretation of the text;
1. Introduction; 2. Maintenance programme; 3. Organization
and responsibilities for maintenance, 4. Administrative controls
5. Maintenance facilities; 6. Replacements and repairs; 7. Modi-
fications; 8. Stores; 9. Feedback of experience; 10. Records;
Surveillance, review and audit programme; Annex: Administra-
tive aspects of maintenance work.

STI/PUB/848 (53 pp.; 1990)
E ISBN 92-0-123190-3
C ISBN 92-0-523491-5
F ISBN 92-0-200192-8
R ISBN 92-0-400392-8
S ISBN 92-0-323591-4
Price: 240 Austrian Schillings

MAN-MACHINE INTERFACE IN THE NUCLEAR INDUSTRY
Proceedings Series

Proceedings of a conference organized in co-operation with
CEC and OECD/NEA, Tokyo, Japan, 15-19 February 1988. The
conference demonstrated that the development of computer
technologies offered great potential in the design of future con-
trol rooms for nuclear power plants with enhanced information
processing capabilities.

Contents: Opening remarks; Review of status and outlook;
Human behaviour in plant operation; Plant personnel training;
Operator support; Artificial intelligence and accident manage-
ment; Process control and human engineering in control rooms;
Robots for nuclear power plant inspection and maintenance;
Human engineering in controls and control rooms; Transients
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and accident management; Robotics; Final panel; Closing
remarks.

STI/PUB/781 (8?.'5 pp., 217 figures; 1988)
ISBN 92-0-020588-7
Price: 2040 Austrian Schillings

MANAGEMENT OF NUCLEAR POWER PLANTS FOR SAFE
OPERATION: A Safety Guide
Safety Series No. 50-SG-O9

This guide identifies the main objectives and responsibilities of
management with respect to the safe operation of nuclear
power plants. It discusses the factors to be considered in struc-
turing the operating organization to meet these objectives, in
assigning the responsibilities to units and individuals within the
organization in an unambiguous manner, in establishing the
management programmes for ensuring that all safety require-
ments are met and in providing the services and facilities
needed for the accomplishment of these tasks.

Contents: Introduction; Management objectives and responsi-
bilities; Structuring the operating organization; Management
programmes; Information and liaison; Supporting functions;
Appendix A. Development of instructions and procedures;
Appendix B. Development of operating and maintenance
procedures.

STI/PUB/660 (56 pp., 3 figures; 1984)
E ISBN 92-0-123984-X
C ISBN 92-0-523791-4
F ISBN 92-0-223984-3
Ft ISBN 92-0-423386-9
S ISBN 92-0-323085-8
Price: 210 Austrian Schillings

MANUAL ON MAINTENANCE OF SYSTEMS AND
COMPONENTS IMPORTANT TO SAFETY
Technical Reports Series No. 268

This user's manual provides Member States implementing the
IAEA Codes and Safety Guides (NUSS) with practical examples
of management organization, good practices, methods and
techniques for the maintenance of systems and components
important to safety. It contains a detailed description of
management systems, administrative controls and procedures
for maintenance activities and some aspects of surveillance and
verification activities.
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Contents: Introduction; Scope; Maintenance programme; Imple-
mentation of maintenance programme; Surveillance and verifi-
cation activities; Annex I. Examples of documents; Annex II.
Descriptions of practices.

STI/DOC/10/268 (162 pp., 28 figures; 1986)
ISBN 92-0-125386-9
Price: 480 Austrian Schillings

NUCLEAR POWER PLANT AVAILABILITY, MAINTENANCE
AND OPERATION
Proceedings Series

Proceedings of a symposium, Munich, Germany, 20-23 May
1985. The purpose of the meeting was to review advances in
nuclear power plant availability resulting from improvements in
plant design, construction practices, plant operation and main-
tenance, new operation management schemes and the
development of effective nuclear power regulations.

Contents: Operation information systems; Advances in design
and plant systems and components; Advances in materials and
methods; Advances in maintenance; Regulatory controls on
operation; Advances in management and operation; Manpower
requirements and training; Panels: 1. Preventive maintenance
and backfitting of nuclear power plants; 2. Quality assurance in
nuclear power plant operation and maintenance.

STI/PUB/696 (407 pp., 134 figures; 1985)
ISBN 92-0-050085-4
Price: 960 Austrian Schillings

NUCLEAR POWER PLANT OUTAGE EXPERIENCE
Proceedings Series

Proceedings of a symposium, Karlsruhe, Germany, 18-21 June
1984. The purpose of the symposium was to provide an interna-
tional forum for the exchange of technical information on ways
to minimize outage time and the major lessons to be drawn for
the future from past outage experience.

Contents: Operating experience and outage management;
Planned outage management; Information systems for feed-
back of availability experience; Equipment for outage manage-
ment; Safety and radiation control in maintenance and inspec-
tion; Panel 1: Significance of standardization to nuclear power
plant availability improvement; Panel 2: Personnel education
and training with a view to improving plant availability.

STI/PUB/669 (385 pp., 109 figures; 1984)
ISBN 92-0-050084-6
Price: 910 Austrian Schillings
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OPERATING EXPERIENCE WITH NUCLEAR POWER
STATIONS IN MEMBER STATES IN 1992

This report is the twenty-fourth in the Agency's series of annual
reports on operating experience with nuclear power stations in
Member States. It is a direct output from the Agency's Power
Reactor Information System (PRIS) and contains data on elec-
tricity production, overall plant operating performance and plant
outage during 1992 for individual plants. In addition, it contains
a historical summary of plant operating performance and out-
ages during the lifetime of individual plants and five figures illus-
trating worldwide performance and statistical data.

Contents: 1. Introduction; 2. Nuclear power station units in
Member States; 3. Definitions; 4. Figures; 5. Abbreviations;
6. Data sheets on individual nuclear power station units.

STI/PUB/951 (846 pp., 5 figures; 21 x 29.7 cm; 1993)
ISBN 92-0-103393-1
Price; 2300 Austrian Schillings

OPERATIONAL LIMITS AND CONDITIONS FOR NUCLEAR
POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-O3

The concept of operational limits and conditions for the safe
operation of nuclear power plants is presented. An essential
element of the concept is the distinction between safety limits
established to retain the integrity of fuel cladding and pressure
boundary barriers, the settings of safety systems provided to
prevent safety limits from being exceeded or to initiate opera-
tion of engineered safety systems, and limits and ccnditions for
normal operation established to provide acceptable margins for
operation.

Contents: 1. Introduction; 2. Concept of operational limits and
conditions; 3. Contents of operational limits and conditions;
4. Responsibilities of the operating organization; 5. Docu-
mentation.

STI/PUB/531 (35 pp.; 1979)
E ISBN 92-0-123479-1
C ISBN 92-0-524286-1
F ISBN 92-0-223879-0
R ISBN 92-0-423180-7
S ISBN 92-0-323082-3
Price; 140 Austrian Schillings
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OPERATIONAL SAFETY OF NUCLEAR POWER PLANTS
Proceedings Series

Proceedings of a symposium, Marseilles, France, 2-6 May
1983. The subjects dealt with varied from activities for safe
operation to emergency preparedness. Commercial nuclear
power has a very good safety record, maintained by its long tra-
dition of attention to safety, and it compares very favourably
with other industries in this regard. However, designers and
operating organizations are still devoting considerable efforts to
achieving even higher levels of safety.

Contents: (Vol.1) Activities for safe operation; Management and
training of personnel; Human factors and the man-machine
interface; (Vol. 2) Design improvement for safe operation; Feed-
back of operating experience; International activities to improve
safety: Emergency preparedness.

STI/PUB/648 (Vol. 1: 381 pp., 88 figures; Vol. 2: 456 pp.,
84 figures; 1984)
1: ISBN 92-0-020084-2
2: ISBN 92-0-020184-9
Price: Vol. 1: 900 Austrian Schillings;

Vol. 2: 1080 Austrian Schillings

Reactor Technology

ANALYSIS OF THE BEHAVIOUR OF ADVANCED
REACTOR PRESSURE VESSEL STEELS UNDER
NEUTRON IRRADIATION
Technical Report Series No. 265

The final report of an IAEA co-ordinated research programme
involving nine organizations in eight Member States during the
period 1977-1983. The irradiation response of seven steels
typical of modern practice, in the form of plants, forgings and
submerged arc welds supplied by worldwide suppliers was
determined under light water reactor pressure vessel irradiation
conditions.

Contents: Introduction; Scientific scope and programme goals;
Standard part of phase 2 programme; Irradiation conditions;
Experimental results; Discussion of results; Conclusions;
Appendix A: List of participants in the programme; Appendix B:
Materials specification and identification; Appendix C: Expres-
sions used to define errors in linear regression analyses;
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Appendix D: Summary of experimental data; References; List of
symbols and abbreviations.

STI/DOC/10/265 (119 pp., 50 figures; 1986)
ISBN 92-0-155186-X
Price: 360 Austrian Schillings

BALANCING AUTOMATION AND HUMAN ACTION IN
NUCLEAR POWER PLANTS
Proceedings Series

Proceedings of a symposium jointly organized with OECD/NEA,
Munich, Germany, 9-13 July 1990. The purpose was to review
developments and to discuss directions for future efforts. One
important aspect of nuclear safety in recent years has been the
very high rate of development and subsequent introduction of
computer technology. The data acquired by computer systems
have to be presented to the operator in a structured form with
prioritization capabilities. Further developments of operator
support systems may considerably influence the interface
between human control and automation. To deal with fast
transients, automation and real time simulation have to be
used. For other abnormal and accident situations, human flexi-
bility may be preferred. Full use must be made of all plant
resources, with system state and success path monitoring
being of special interest in accident situations. The symposium
discussed all aspects of balancing problems, operating, main-
tenance and testing, including all levels from information
processing to full automation.

Contents: Opening session; Invited papers; Conceptions and
achievements in automation; Safety implication of automation;
Computerized operator support — Part I; Computerized opera-
tor support — Part II; Man-machine interaction; Human factors
consideration in automation; Accident management in automa-
tion; Future trends and needs (Panel discussion).

STI/PUB/843 (599 pp., 137 figures; 1991)
ISBN 92-0-020091-5
Price: 1600 Austrian Schillings

CODE ON THE SAFETY OF NUCLEAR POWER PLANTS:
DESIGN
Safety Series No. 50-C-D (Rev. 1)

This code establishes the general safety approach in design,
sets out the basic requirements to ensure the necessary system
reliability and defines the mandatory safety features of a
nuclear power plant utilizing thermal neutron reactors. The
Dasic nuclear safety requirements for structures, systems and
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components compiled in this code are enlarged in the
associated safety guides.

Contents: Definitions; 1. Introduction; 2. Safety philosophy;
3. General design criteria; 4. Reactor core; 5. Reactor coolant
system; 6. Information and control facilities; 7. Protection sys-
tem; 8. Emergency power supply; 9. Containment system;
10. Radiation protection; 11. Fuel handling and storage sys-
tems; 12. Design confirmation; Appendix: Postulated Initiating
Events (PIEs).

STI/PUB/798 (58 pp., 1 figure; 1988)
E ISBN 92-0-123488-0
C ISBN 92-0-523290-4
F ISBN 92-0-223389-6
R ISBN 92-0-423690-6
S ISBN 92-0-323389-X
Price: 190 Austrian Schillings

COOLANT TECHNOLOGY OF WATER COOLED REACTORS:
An Overview
Technical Reports Series No. 347

This report is a state of the art survey of coolant technology in
water cooled reactors which focuses on the following objec-
tives: (a) man-sievert reduction; (b) plant life extension; (c) fuel
life extension; (d) general safety and materials reliability.

Contents: 1. Introduction; 2. Description of reactor coolant sys-
tems; 3. Chemistry of primary coolant in water cooled reactors;
4. Corrosion in the primary coolant systems of water cooled
reactors', 5. Activity transport mechanisms of water cooled reac-
tors; 6. Decontamination of water cooled reactors; 7. Areas for
future research and development; 8. Conclusions.

STI/DOC/10/347 (71 pp., 34 figures; 1993)
ISBN 92-0-100193-2
Price: 260 Austrian Schillings

DESIGN FOR REACTOR CORE SAFETY IN NUCLEAR
POWER PLANTS: A Safety Guide
Safety Series No. S0-SG-D14

This guide covers the mechanical, chemical, thermal, hydraulic,
neutronic and irradiation considerations important to the safe
design of a nuclear reactor core. The core features of commonly
used reactor types including light and heavy water reactors, as
well as gas cooled reactors, are addressed.

Contents: Introduction; Safety design principles; Core design
requirements; Qualification and testing; Quality assurance in
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design, manufacture and operation; Annex 1. Reactivity coeffi-
cients; Annex II. Pellet-cladding interaction; Annex III. Design
considerations for core management; Annex IV. Examples of
postulated initiating events which can influence the core
design.

STI/PUB/732 (52 pp.; 1986)
E ISBN 92-0-124086-4
F ISBN 92-0-223787-5
R ISBN 92-0-424088-1
S ISBN 92-0-323787-9
Price: 210 Austrian Schillings

FAST BREEDER REACTORS: EXPERIENCE AND TRENDS
Proceedings Series

Proceedings of a symposium, Lyons, France, 22-26 July 1985.
The purpose was to review experience gained in the field of
LMFBRs, taking into account the constructional, operational,
technological, economic and fuel cycle aspects, and to consider
developmental trends and international co-operation in fast
breeder reactor design and utilization.

Contents: (Vol. 1) Experience of LMFBR construction and oper-
ation and resultant development strategies; LMFBR plant
startup and commissioning tests and general behaviour; Core
performance experience for high burnup and core design
trends; Experience and trends in the LMFBR fuel cycle; Core
design and behaviour; Fuel and materials. (Vol. 2) Component
design, performance, maintenance and repair; LMFBR plant
design options and trends for general layout; LMFBR compo-
nents and plant design trends.

STI/PUB/697 (Vol. 1: 487 pp., 168 figures; Vol. 2: 657 pp.,
301 figures; 1986)
1: ISBN 92-0-050086-2
2: ISBN 92-0-050186-9
Price: Vol. 1: 1200 Austrian Schillings

Vol. 2: 1610 Austrian Schillings

FLOW INDUCED VIBRATIONS IN LIQUID METAL FAST
BREEDER REACTORS
Technical Reports Series No. 297

In the nuclear industry, flow induced vibrations are assessed
early in the design process and the results are incorporated in
the design procedures. This report is a general survey of
experimental and calculational methods in this area of struc-
tural mechanics. It was written by Dr. R.J. Gibert of CEA,
France.
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Contents: 1. Introduction; 2. Scope; 3. Fluidelastic phenomena:
General description; 4. Methods used for the prediction of
LMFBR vibrations; 5. Impact on the design; 6. Measurement
and vibrational monitoring; 7. Conclusions and recommenda-
tions; References.

STI/DOC/10/297 (126 pp., 90 figures; 1989)
ISBN 92-0-155289-0
Price: 380 Austrian Schillings

GAS COOLED REACTOR DESIGN AND SAFETY
Technical Reports Series No. 312

An update of Technical Reports Series No. 235, Status of and
Prospects for Gas Cooled Reactors, published in 1984; a com-
pilation of information based on submissions from Member
States describing the status of gas cooled reactors with specific
emphasis on the design and safety characteristics of the
various concepts that are either operating or are being
designed and considered for future construction and operation.

Contents: Chapter 1. Introduction; Chapter 2. Status of interna-
tional gas cooled reactor development; Chapter 3. General fea-
tures of gas cooled reactors and their safety characteristics;
Chapter 4. Gas cooled reactor design and safety in the United
Kingdom; Chapter 5. Gas cooled reactor design and safety in
the United States of America; Chapter 6. Gas cooled reactor
design and safety in Japan; Chapter 7. Gas cooled reactor
design and safety in the Union of Soviet Socialist Republics;
Chapter 8. Gas cooled reactor design and safety in Switzerland;
Chapter 9. Gas cooled reactor design and safety in the Federal
Republic of Germany; Chapter 10. Summary; Annex: Informa-
tion exchange on gas cooled reactors.

STI/DOC/10/312 (234 pp., 97 figures; 1990)
ISBN 92-0-155090-1
Price: 700 Austrian Schillings

INTERACTION OF GRID CHARACTERISTICS WITH DESIGN
AND PERFORMANCE OF NUCLEAR POWER PLANTS:
A Guidebook
Technical Reports Series No. 224

The purpose of this Guidebook is to advise electric power sys-
tem planners, plant operators and corporate support groups of
utilities in developing countries on the types of problems they
may encounter when expanding their power systems by the
addition of a nuclear power plant. The information included in
this Guidebook is of particular relevance to assessing the addi-
tional reliability requirements that a weak electric power system
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is likely to place on the on-site emergency power supply and on
the engineered safety systems to ensure the performance of the
essential safety functions of the nuclear power plant.

Contents: Introduction; Summary and conclusions; Characteris-
tic features of nuclear power plants; Interaction of grid and
nuclear power plant; Analysis of the power system characteris-
tics; Appendix: Case studies.

STI/DOC/10/224 (68 pp., 11 figures; 1983)
ISBN 92-0-155183-5
Price: 240 Austrian Schillings

NUCLEAR HEAT APPLICATION
Proceedings Series

Proceedings of a meeting, Cracow, Poland, 5-9 December
1983. The purpose of the meeting was to provide an opportunity
to review and assess the status and the progress made in reac-
tors and systems for nuclear heat application, to explore
broadly the technical and economic potential along with
environmental and safety aspects, and to identify areas where
additional research and development would be needed.

Contents: Summary report on the Technical Committee Meet-
ing; Prospects for nuclear heat applications; Nuclear power
plants as a heat source — experience, reactor concepts, cur-
rent projects and future plans: Part 1. Low-temperature nuclear
heat sources; Part 2. High-temperature nuclear heat sources;
Technical aspects of nuclear heat applications: Part 1. Low-
temperature heat applications; Part 2. High-temperature heat
applications; Safety requirements and regulatory aspects;
Economics.

STI/PUB/679 (420 pp., 143 figures; 1984)
ISBN 92-0-051084-1
Price: 980 Austrian Schillings

NUCLEAR POWER PLANT CONTROL AND
INSTRUMENTATION 1982
Proceedings Series

Proceedings of a symposium, Munich, Germany, 11-15 Oc-
tober 1982. The symposium covered: the advantages of the
increased use of computers for supervising and controlling
plant operation; the development of advanced computerized
systems for operator support; the introduction of computers and
microprocessors in plant protection systems; the introduction of
computerized systems for control of reactor power, reactor
water level and reactor pressure as well as for reactor startup
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and shutdown; the design of control systems aiming at improve-
ments in man-machine communication; and the use of simula-
tors for operator training and for the further design and
development of control systems.

Contents: Experience with control and instrumentation of
nuclear power plants; Advanced systems for operator support;
Protection systems; Control systems; Measurement tech-
niques; Reliability, qualification and maintainability.

STI/PUB/628 (726 pp., 235 figures; 1983)
ISBN 92-0-050663-6
Price: 1690 Austrian Schillings

NUCLEAR POWER PLANT INSTRUMENTATION AND
CONTROL: A Guidebook
Technical Reports Series No. 239

This book gives a prospective purchaser an account of instru-
mentation and control problems that may present difficulties
during any of the many crucial stages of planning, procurement,
commissioning and operation of a nuclear power plant. The
present version of the guidebook is mainly restricted to light
water reactors but information on the CANDU system has been
included.

Contents: Part I: Instrumentation and control of a country's first
nuclear power plant: Introduction; Organization and methods;
Technology transfer and national participation; Manpower
development; Nuclear power plant training simulator project;
Various phases of project implementation; Special topics;
Bibliography. Part II. Outline of current water reactor instrumen-
tation and control for current water reactor fuel nuclear power
plants; Operator/plant communication; Instrumentation; Main
control systems; Safety systems and safety-related system.
Annexes I-VI: Instrumentation and control concepts from
Canada, France, the Federal Republic of Germany, Japan and
Sweden.

STI/DOC/10/239 (386 pp., 135 figures; 1984)
ISBN 92-0-155284-X
Price: 960 Austrian Schillings

OFF-GAS AND AIR CLEANING SYSTEMS FOR ACCIDENT
CONDITIONS IN NUCLEAR POWER PLANTS
Technical Reports Series No. 358

Air cleaning systems are subjected to major challenges under
accident conditions and the potential large source terms require
the highest environmental protection from atmospheric release.
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The objective of this report is to consider the principles involved
and to survey existing systems and equipment for the mitigation
of the consequences of abnormal plant operations, including
severe accidents beyond the design basis. Some experiences
under abnormal conditions and international trends in the
development of accident air cleaning are also included.

Contents: 1. Introduction; 2. Source terms; 3. Design principles;
4. Control of airborne contamination in design basis accidents;
5. Control of airborne contamination in severe accidents;
6. Experience and trends; 7. Conclusions and recommenda-
tions; Appendix: Testing of off-gas cleaning equipment for
nuclear power plants.

STI/DOC/10/358 (117 pp., 48 figures; 1993)
ISBN 92-0-102993-4
Price: 400 Austrian Schillings

REACTOR COOLANT AND ASSOCIATED SYSTEMS IN
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-D13

This guide covers the safety design considerations for various
reactor coolant and associated systems for operational states
and accident conditions including the selection, sizing and reli-
ability aspects. This includes safety systems such as emer-
gency core cooling, residual heat removal or emergency feed-
water systems. The detailed design of particular components,
e.g. heat exchangers, pumps and vessels, is not covered.

Contents: Introduction; Extent of the reactor coolant and
associated systems; General design principles; Detailed design
principles; Quality assurance; Annex I: Reactor coolant and
associated systems diagrams; Annex II: Main reactor coolant
system components; Annex III: Listing of pressure boundary
codes and standards used in some Member States.

STI/PUB/731 (70 pp., 6 figures; 1986)
E ISBN 92-0-123886-X
F ISBN 92-0-223887-1
R ISBN 92-0-423789-9
S ISBN 92-0-323587-6
Price: 260 Austrian Schillings

RELIABILITY OF REACTOR PRESSURE COMPONENTS
Proceedings Series

Proceedings of a symposium, Stuttgart, Germany, 21-25 March
1983. The symposium dealt mainly with reliability concepts and
problems specific to nuclear power reactor pressure compo-
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nents by using the following approaches: operating experience;
analyses of failure data; reliability criteria for design, ma-
terials selection and fabrication; operation and inspection of
components.

Contents: Primary circuit; Steam generators; Fabrication and
materials; Fracture mechanics application; Flaw detection and
sizing; Pumps and valves and pipe cracking; In-service data
acquisition, storage and retrieval with special emphasis on the
use in data banks for component reliability.

STI/PUB/645 (415 pp., 226 figures; 1983)
ISBN 92-0-050883-9
Price: 980 Austrian Schillings

SAFETY RELATED INSTRUMENTATION AND CONTROL
SYSTEMS FOR NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-D8

This guide deals primarily with design requirements for in-
strumentation and control systems that are important to safety,
but are not part of the protection system (Safety Series
No. 50-SG-D3). It gives recommendations on instrumentation
and control systems for the prevention or termination of plant
transients to avoid, if possible, the actuation of safety systems.

Contents: Introduction; Extent of the I&C systems; Design basis;
Design requirements; Documentation; Appendix: Single failure
criterion for safety related i&C systems.

STI/PUB/678 (48 pp., 1 figure; 1984)
E ISBN 92-0-623184-7
F ISBN 92-0-223085-4
R ISBN 92-0-423485-7
S ISBN 92-0-323585-X
Price: 190 Austrian Schillings

STATUS OF AND PROSPECTS FOR GAS COOLED
REACTORS
Technical Reports Series No. 235

This report is mainly based on submissions from Member
States and provides technical information on fast and thermal
reactors cooled by CO2, helium or N2O4.

Contents: Introduction; Historical development of gas cooled
reactors up to the present; Technical status of the application
of GCRs; Special features of gas cooled reactors; Annex.

STI/DOC/10/235 (264 pp., 86 figures; 1984)
ISBN 92-0-155084-7
Price: 690 Austrian Schillings
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STATUS OF LIQUID METAL COOLED FAST BREEDER
REACTORS
Technical Reports Series No. 246

This volume represents a compilation of information on the
technical and developmental status of liquid metal cooled fast
breeder reactors (LMFBRs). The report describes worldwide
activities, including the role of international co-operation, in this
advanced nuclear power technology area. Extensive references
and a bibliography on each of the major topic areas are also
included.

Contents: Background and overview; National programmes;
LMFBR experience; Reactor physics and core design; Fuels
and materials; Reactor engineering; LMFBR safety; The fuel
cycle of fast breeder reactors; LMFBR deployment; Summary
and future trends.

STI/DOC/10/246 (677 pp., 157 figures; 1985)
ISBN 92-0-155185-1
Price: 1650 Austrian Schillings

WATER CHEMISTRY AND CORROSION PROBLEMS OF
NUCLEAR POWER PLANTS
Proceedings Series

Proceedings of a symposium, Vienna, 22-26 November 1982.
The symposium contributed to the resolution of such questions
as material selection for reactor systems and components, and
improvement of their corrosion resistance. Another important
topic was the correct choice of methods for ensuring coolant
quality as required by existing codes and standards and by the
need for reliable plant operation.

Contents: Experience in water chemistry with boiling, pressu-
rized and heavy water reactors; Theoretical basis and modelling
of reactor water regimes and corrosion of reactor structural
materials; Technology of coolant purification of reactor primary
and secondary components; Water chemistry for secondary cir-
cuits of plants with pressurized water reactors; Corrosion and
erosion of structural materials in different types of reactor
environment; Decontamination for nuclear reactor systems.

STI/PUB/630 (521 pp., 190 figures; 1983)
ISBN 92-0-050783-2
Price: 1200 Austrian Schillings
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Quality Assurance

GRADING OF QUALITY ASSURANCE REQUIREMENTS —
A Manual
Technical Reports Series No. 328

The items and services of a nuclear power plant differ in their
relative importance to safety, reliability and the economics of
plant performance. The corresponding quality assurance
programme must ensure that the significant items and services
have more stringent control and verification measures. The
present manual provides guidance and illustrative examples for
applying a method by which graded quality assurance require-
ments may be determined and adapted to the items and serv-
ices of a nuclear power plant in conformance with the
requirements of the IAEA Nuclear Safety Standards (NUSS)
Code and Safety Guides. The manual replaces the previous
publication IAEA-TECDOC-303 on the same subject.

Contents: 1. Introduction; 2. Concepts and basis of a grading
method; 3. Classification of items and services; 4. Selection of
quality assurance level; 5. Grading of quality assurance require-
ments; 6. Correlation of items and services with applicable qual-
ity assurance requirements; 7. Adaptation of applicable quality
assurance requirements; 8. Specifying applicable quality assur-
ance requirements; 9. Examples of applications of the quality
assurance grading method; Appendix I: Example of selection of
QA levels: Emergency diesel generator; Appendix II: Example
of selection of QA levels and grades: Design and manufacturing
of a piping system; Annex I: Classification of items and services
for safety and operational importance; Annex II: Structure and
activities of QA programme; Annex III: Examples of selected QA
levels for the procurement of plant items; Annex IV: Graded QA
requirements; Annex V: Examples of grading of QA require-
ments; Annex VI: Typical format for specifying contract quality
assurance requirements.

STI/DOC/10/328 (52 pp., 1 figure; 1991)
ISBN 92-0-155291-2
Price: 220 Austrian Schillings

GUIDEBOOK ON QUALITY CONTROL OF
WATER REACTOR FUEL
Technical Reports Series No. 221

The aim of this book is to give a summary of the present state
of practical experience in the areas of quality relevant design
requirements, and quality control of products and processes
related to water reactor fuel. It also contains general aspects
and guidelines for quality in nuclear fuel technology, descrip-
tions and examples of typical QA/QC systems and a glossary.
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Contents: Introduction; General aspects and guidelines for qual-
ity in nuclear fuel technology; Descriptions and examples of
typical QA/QC systems; Glossary.

STI/DOC/10/221 (210 pp., 64 figures; 1983)
ISBN 92-0-155083-9
Price: 570 Austrian Schillings

IMPLEMENTATION OF QUALITY ASSURANCE
CORRECTIVE ACTIONS: A Manual
Technical Reports Series No. 317

This manual was developed to serve as guidance on non-
conformance and corrective actions which have been identified
as the major problems in the implementation of an effective
quality assurance programme. The scope of this manual, while
fully addressing the requirements in the governing NUSS pro-
gramme documents, also covers corrective action processes
which would more generally assist users in developing good
practices for improved performance in all areas of safety, reli-
ability and economics, and it offers a practical model and illus-
trative examples of the means by which effective measures and
actions can be implemented.

Contents: 1. Introduction; 2. Description of corrective action
process; 3. Identification of deficiencies; 4. Assessing and cor-
recting deficiencies; 5. Root cause analysis; 6. Verification and
follow-up; 7. Implementing procedures; 8. Trend analysis;
9. Summary; Definitions; References; Annex A: Example of a
hold for QA clearance tag; Annex B; Examples of non-
conformance report forms; Annex C: Example of a reject
tag; Annex D; Example of a checklist for reviewing non-
conformance dispositions; Annex E: Examples of a stop work
notice and stop work notice tag; Annex F: Examples of a defi-
ciency report form and deficiency report-work order forms;
Annex G: Example of a list defining a significant event for a
nuclear power plant; Annex H: Example of a method for evalu-
ating personnel caused deficiencies; Annex I: Example of a
procedure for escalation to higher levels of management to
achieve corrective action; Annex J: Example of a status report
for corrective actions; Annex K: Example of a non-conformance
control implementing procedure; Annex L: Example of a correc-
tive action request implementing procedure; Annex M: Example
of an implementing procedure on tracking and trending of
quality problems; Annex N: Example of a method of coding of
non-conformance data for defect analysis; Annex O; Example of
reports available from a defect analysis programme.

STI/DOC/10/317 (137 pp., 2 figures; 1990)
ISBN 92-0-155290-4
Price: 420 Austrian Schillings
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MANUAL ON QUALITY ASSURANCE FOR COMPUTER
SOFTWARE RELATED TO THE SAFETY OF NUCLEAR
POWER PLANTS
Technical Reports Series No. 282

Guidance in the assurance of quality of specification, design,
maintenance and use of computer software related to items and
activities important to safety in nuclear power plants. Useful to
all those who, in any way, are involved with software for safety
related applications for nuclear power plants, including auditors
who may be called on to audit management systems and
produce software.

Contents: 1. Introduction; 2. Software life-cycle; 3. Quality
assurance programme; 4. Organization; 5. Software document,
configuration, media and services control; 6. Design control;
7. Procurement control; 8. Testing; 9. Non-conformance con-
trol; 10. Corrective action; 11. Records; 12. Auditing; Annexes.

ST.7DOC/10/282 (104 pp., 7 figures; 1988)
ISBN 92-0-155288-2
Price: 340 Austrian Schillings

MANUAL ON QUALITY ASSURANCE FOR INSTALLATION
AND COMMISSIONING OF INSTRUMENTATION, CONTROL
AND ELECTRICAL EQUIPMENT OF NUCLEAR
POWER PLANTS
Technical Reports Series No. 301

Supporting material and illustrative examples for implementing
basic requirements of the QA Programme in procurement,
receiving, Installation and commissioning of ICE equipment.
Useful for the managerial staff and QA personnel of the nuclear
power plant owner and also the regulatory organization.

Contents: 1. Introduction; 2. Quality assurance programme
establishment and documentation; 3. Quality assurance organi-
zation; 4. Methods and techniques for implementing the quality
assurance programme; 5. Design control; 6. Procurement con-
trol; 7. Receiving of equipment on the site; 8. Equipment con-
trol; 9. Quality assurance during installation of instrumentation,
control and electrical equipment; 10. Quality assurance during
commissioning of instrumentation, control and electrical equip-
ment; 11. Turnover of systems for operation; Sixteen annexes.

STI/DOC/10/301 (177 pp., 5 figures; 1989)
ISBN 92-0-155489-3
Price: 500 Austrian Schillings
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MANUAL ON QUALITY ASSURANCE PROGRAMME
AUDITING
Technical Reports Series No. 237

Guidance and illustrative examples of internal and external
audits based on the practices of Member States having con-
siderable experience in auditing QA programmes. This manual
is directed primarily towards QA programme auditors and
managers and presents methods and techniques considered
appropriate for the preparation and performance of audits and
the evaluation of results.

Contents: Introduction; Audit management; Pre-audit activities;
Audit performance; Post-audit activities; Records; Annex:
Examples of audit documents; Drafting and reviewing bodies.

STI/DOC/10/237 (147 pp., 1 figure; 1984)
ISBN 92-0-155184-3
Price: 420 Austrian Schillings

MANUAL ON TRAINING, QUALIFICATION AND
CERTIFICATION OF QUALITY ASSURANCE PERSONNEL
Technical Reports Series No. 262

Examples of typical QA functions to be undertaken and the
associated qualification requirements, training programmes,
training techniques and methods of certification of personnel
implementing these functions. Applicable to those participants
in a nuclear power project who are associated with establish-
ment and implementation of the various QA programmes during
the life cycle of the project.

Contents: 1. Introduction; 2. QA programmatic and evaluation
functions; 3. Inspection and test functions; 4. Training and
qualification; 5. Maintenance of qualification; 6. Records;
Annex I: Qualification; Annex II: Training; Annex III: National
standards for training, qualification and certification; Annex IV:
Examples of personnel qualification record forms.

STI/DOC/10/262 (104 pp., 13 figures; 1986)
ISBN 92-0-155086-3
Price: 330 Austrian Schillings
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Nuclear Safety Standards (NUSS) publications

CODE ON THE SAFETY OF NUCLEAR POWER PLANTS:
QUALITY ASSURANCE
Safety Series No. 50-C-QA (Rev. 1)

Principles and objectives for establishment and implementation
of quality assurance programmes applied to both the overall
and each of the constituent activities associated with a nuclear
power plant or nuclear facility. Encompasses the activities
necessary: (a) to achieve the appropriate quality of the respec-
tive item or service; and (b) to verify that the required quality is
achieved and objective evidence is produced.

Contents: Definitions; 1. Introduction; 2. Quality assurance pro-
grammes; 3. Organization; 4. Document control; 5. Design con-
trol; 6. Procurement control; 7. Control of items; 8. Process
control; 9. Inspection and test control; 10. Non-conformance
control; 11. Corrective actions; 12. Records; 13. Audits.

STI/PUB/800 (34 pp.; 1988)
E ISBN 92-0-123688-3
C ISBN 92-0-523490-7
F ISBN 92-0-223589-9
R ISBN 92-0-423890-9
S ISBN 92-0-323589-2
Price: 130 Austrian Schillings

ESTABLISHING THE QUALITY ASSURANCE
PROGRAMME FOR A NUCLEAR POWER PLANT PROJECT:
A Safety Guide
Safety Series No. 50-SG-QA1

Requirements, recommendations and examples for establish-
ing the overall quality assurance programme, and its constitu-
ent programmes, for a nuclear power plant project. It also
provides guidance on the planning and documenting of
programme plans and actions. Applicable to all organizations
performing activities affecting the quality throughout the
design, procurement, manufacture, construction, commission-
ing, operation and decommissioning of a nuclear power plant.

Contents: Introduction; Basic principles for establishing the
quality assurance programme; Planning for implementation of
the quality assurance programme; Documenting the quality
assurance programme; Annex A. Structure and content of qual-
ity assurance programme documentation.

STI/PUB/663 (44 pp.; 1984)
E ISBN 92-0-123084-2
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C ISBN 92-0-524088-5
F ISBN 92-0-223584-8
R ISBN 92-0-423185-8
S ISEN 92-0-323884-0
Price: 180 Austrian Schillinas

QUALITY ASSURANCE RECORDS SYSTEM FOR NUCLEAR
POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA2

Requirements and recommendations for identifying, collecting,
indexing, filing, storing, maintaining and dispositioning of the
records associated with the design, manufacture, construction,
commissioning and operation of nuclear power plants. Applica-
ble to the responsible organization and other organizations
involved with the supply of items and services for nuclear power
plants.

Contents: Introduction; Establishment of a records system;
Categorization of records; Records system; Storage, preserva-
tion and safekeeping; Inspection.

STI/PUB/532 (25 pp.; 1979)
E ISBN 92-0-123579-8
C ISBN 92-0-524386-8
F ISBN 92-0-223380-2
R ISBN 92-0-423080-0
S ISBN 92-0-323482-9
Price: 120 Austrian Schillings

QUALITY ASSURANCE IN THE PROCUREMENT OF ITEMS
AND SERVICES FOR NUCLEAR POWER PLANTS:
A Safety Guide
Safety Series No. 50-SG-QA3

Requirements and recommendations related to the establish-
ment, implementation and administration of procurement activi-
ties. Comprises supply of items (including spare and replace-
ment parts), and services or a combination thereof during the
stages of the design, manufacture, construction, commission-
ing and operation of a nuclear power plant. Applicable to the
responsible organization, plant designers, architect-engineers,
suppliers, plant constructors, plant operators and other par-
ticipating organizations.

Contents: Introduction; Planning for procurement; Procurement
document preparation, review, distribution and change control;
Selection of suppliers of items and services; Bid evaluation and
award of contract; Purchaser evaluation of supplier perfor-
mance; Verification activities by purchaser; Non-conformance

43



control and corrective actions; Acceptance of item or service;
Quality assurance records; Audit of procurement programme.

STI/PUB/533 (30 pp.; 1979)
E ISBN 92-0-123679-4
C ISBN 92-0-523686-1
F ISBN 92-0-223480-9
R ISBN 92-0-423280-3
S ISBN 92-0-323582-5
Price: 120 Austrian Schillings

QUALITY ASSURANCE DURING SITE CONSTRUCTION OF
NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA4

Requirements and recommendations for establishing and
implementing quality assurance programmes for site construc-
tion activities; these include fabricating, erecting, installing,
handling, storing, cleaning, inspecting, testing, modifying,
repairing and maintaining. Applicable to the responsible organi-
zation and other organizations involved with the construction
activities.

Contents: Introduction; General requirements; Installation, in-
spection and testing of soil, foundations, concrete and struc-
tural steel; Installation, inspection and testing of mechanical
equipment and systems; Installation, inspection and testing of
instrumentation and electrical equipment; Analysis and evalua-
tion of inspection and test results; Annex I: Typical material and
in-process test requirements for soil, concrete and structural
steel.

STI/PUB/587 (46 pp.; 1981)
E ISBN 92-0-123681-6
C ISBN 92-0-523288-2
F ISBN 92-0-223082-X
R ISBN 92-0-423382-6
S ISBN 92-0-323882-4
Price: 160 Austrian Schillings

QUALITY ASSURANCE DURING COMMISSIONING AND
OPERATION OF NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA5 (Rev. 1)

Requirements and recommendations for establishing and
implementing quality assurance for activities important to safety
during commissioning, inspecting, testing, operating, refuel-
ling, maintaining, repairing, modifying and eventual shutdown
and decommissioning of nuclear power plants. Applicable to
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the responsible organization and the other organizations
involved in commissioning and operation activities.

Contents: Introduction; Quality assurance programme during
commissioning; Quality assurance programme during opera-
tion; Quality assurance programme during decommissioning.

STI/PUB/735 (44 r»r>.; 1986)
E ISBN 92-0-120'66-3
C ISBN P"-0-523888-0
F ISBN 92-0-223188-5
R ISBN 92-0-424288-4
S ISBN 92-0-323188-9
Price: 190 Austrian Schillings

QUALITY ASSURANCE IN THE DESIGN OF NUCLEAR
POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-OA6

Requirements and recommendations related to the establish-
ment and implementation of quality assurance for the design of
items for a nuclear power plant. Includes all constituent activi-
ties of the project, such as design, manufacture, construction,
commissioning and operations. Applicable to the responsible
organization, plant designers, architect-engineers and, when
involved in design activities, manufacturers, site constructors,
plant operators and other organizations.

Contents: Introduction; Quality assurance programme require-
ments; Design input requirements; Design process planning
and performance; Design interface control; Communication
between design organization and other organizations; Design
verification; Document control; Control of design changes;
Corrective action; Quality assurance records; Audits; Annex 1.
Typical areas where procedures for design quality assurance
should be dropped; Annex II. Typical design inputs.

STI/PUB/605 (34 pp.; 1981)
E ISBN 92-0-123881-9
C ISBN 92-0-524486-4
F ISBN 92-0-223382-9
R ISBN 92-0-423582-9
S ISBN 92-0-823082-2
Price; 130 Austrian Schillings
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QUALITY ASSURANCE ORGANIZATION FOR NUCLEAR
POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA7

Requirements, recommendations and illustrative examples for
structuring, staffing and documenting the organizations that
perform activities affecting the quality of a nuclear power plant.
It includes guidance on control of organization interfaces, and
establishment of lines for direction, communication and co-
ordination. Applicable to all organizations participating in any
of the constituent areas of activities affecting quality, such
as design, manufacture, construction, commissioning and
operation.

Contents: Introduction; Basic principles for structuring, staffing
and documenting the organization for quality assurance;
Organizational structure of the responsible organization;
Organization of the plant designers; Organization of manufac-
turers and constructors: Records.

STI/PUB/606 (52 pp., 3 figures; 1983)
E ISBN 92-0-123183-0
C ISBN 92-0-524188-1
F ISBN 92-0-223084-6
R ISBN 92-0-423384-2
S ISBN 92-0-323584-1
Price: 200 Austrian Schillings

QUALITY ASSURANCE IN THE MANUFACTURE OF ITEMS
FOR NUCLEAR POWER PLANTS: A Safety Guide
Safety Series No. 50-SG-QA8

Requirements and recommendations for establishing and im-
plementing a quality assurance programme for the organiza-
tions involved in manufacturing items important to safety.
Covers activities such as designing, purchasing, fabricating,
handling, shipping, storing, cleaning, inspecting, testing,
modifying, repairing and maintaining.

Contents: General provisions; Organization; Planning of the
manufacturing process; Document control; Procurement con-
trol; Identification and control of materials, parts and compo-
nents; Inspection and test control; Calibration and control of
measuring and test equipment; Manufacturing equipment con-
trol; Handling, storage and shipping; Non-conformance control;
Corrective action; Quality assurance records; Audits; Annex I:
Example of a list of information to be presented in a quality plan;
Annex lla. Format for a quality plan: example 1; Annex lib.
Format for a quality plan: example 2; Annex lie. Format for a
quality plan: example 3; Annex III. Example of a shop traveller;
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Annex IV: Example of an NDE report; Annex V: Example of con-
trol measures for the shipping of items; Annex VI: Example of
a non-conformance report.

STI/PUB/577 (40 pp.; 1981)
E ISBN 92-0-123181-4
C ISBN 92-0-524186-3
F ISBN 92-0-223881-2
R ISBN 92-0-423881-X
S ISBN 92-0-323782-8
Price: 140 Austrian Schillings

QUALITY ASSURANCE AUDITING FOR NUCLEAR POWER
PLANTS: A Safety Guide
Safety Series No. 50-SG-QA10

Requirements and recommendations for establishing and
implementing a system of internal and external audits during
the design, manufacture, construction, commissioning and
operation of nuclear power plants. Includes the planning, per-
formance, reporting and follow-up of the audit activity. Defines
the responsibilities of the auditing and audited organizations.

Contents: Introduction; Audit personnel; Audit management;
Pre-audit activities; Audit performance; Post-audit activities;
Records; Annex I: Typical planning for internal quality assur-
ance audits based on work areas: Annex II: Typical planning for
external quality assurance audits; Annex III: Typical agenda for
a comprehensive supplier audit; Annex IV: Quality assurance
audit check list.

STI/PUB/560 (24 pp.; 1980)
E ISBN 92-0-123380-9
C ISBN 92-0-523487-7
F ISBN 92-0-223781-6
R ISBN 92-0-423181-5
S ISBN 92-0-323182-X
Price: 120 Austrian Schillings

QUALITY ASSURANCE IN THE PROCUREMENT, DESIGN
AND MANUFACTURE OF NUCLEAR FUEL ASSEMBLIES:
A Safety Guide
Safety Series No. 50-SG-QA11

Requirements and recommendations for quality assurance pro-
grammes that are relevant for the unique features of the
procurement, design, manufacture, inspection, testing, packag-
ing, shipping, storage and receiving inspection of fuel assem-
blies for nuclear power plants. Applicable to the responsible
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organization, the designer and the manufacturer of nuclear fuel
assemblies.

Contents: Introduction; Procurement control; Fuel assembly
design control; Fuel assembly manufacturing control; Pack-
aging, shipping and storage of fuel assemblies; Receiving in-
spection of fuel assemblies at the power plant site; Annex I.
Examples of items, and their properties, that require particular
consideration in a typical fuel assembly design; Annex II: Ex-
amples of processes which require special consideration;
Annex III: Examples of controls during fuel assembly manufac-
turing; Annex IV: An example of a fuel assembly identification
system.

STI/PUB/644 (34 pp.; 1983)
E ISBN 92-0-123283-7
C ISBN 92-0-523388-9
F ISBN 92-0-223783-2
R ISBN 92-0-423284-6
S ISBN 92-0-323684-8
Price: 150 Austrian Schillings

QUALITY ASSURANCE FOR NUCLEAR POWER PLANTS
Proceedings Series

Proceedings of a symposium, Paris, France, 11-15 May 1981.
The objective of the symposium was to review the present
requirements and practices in implementing quality assurance
in nuclear power projects and identify the existing similarities
and differences, and to assess the practical use of the estab-
lished requirements and recommendations of the relevant IAEA
Code of Practice on Quality Assurance for Safety in Nuclear
Power Plants and the relevant Safety Guides.

Contents: Quality assurance requirements and practices in
IAEA Member States, their similarities and differences; Selec-
tion of quality assurance programme levels in respect of
specific items and services; The role of independent inspection
in verification activities; Economic aspects of quality assurance;
Manpower requirements for quality assurance in nuclear power
projects; Training, qualification and certification of quality
assurance personnel; Specific aspects of the implementation of
quality assurance in countries embarking on nuclear power
projects for the first time.

STI/PUB/593 (499 pp.; 71 figures; 1982)
ISBN 92-0-050082-X
Price: 980 Austrian Schillings
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QUALITY ASSURANCE INTEGRATED TRAINING
PACKAGES: A Manual
Technical Reports Series No. 340

The competence of the personnel to establish and implement
an effective quality assurance programme is essential for attain-
ing and maintaining the safety, reliability and economic perfor-
mance of a nuclear installation. This manual offers training
packages covering quality assurance principles and practices
which can be adjusted to suit different levels of management
and working personnel and can be adapted to national variables
and differing needs in the field of quality assurance.

Contents: 1. Introduction; 2. General description; 3. Program-
mes of classroom training; 4. Lecture syllabuses for classroom
training; 5. On the job training; Appendix I: Typical training for
inspection and test personnel performing non-destructive
examination; Appendix II: Typical training on the operating prin-
ciples of an LWR power plant.

STI/DOC/10/340 (121 pp.; 1992)
ISBN 92-0-103692-2
Price: 400 Austrian Schillings

QUALITY MANAGEMENT FOR NUCLEAR POWER PLANT
OPERATION: A Manual
Technical Reports Series No. 315

This manual has been developed to assist plant managers in
fulfilling their responsibility with regard to the control and direc-
tion of quality and quality assurance activities in nuclear power
plant operation. It emphasizes quality objectives for nuclear
power plant operations and gives highlighted practices com-
plemented by typical examples of forms and procedures. The
selected activities comprise those where it was felt that practical
advice is generally needed.

Contents: 1. Introduction; 2. Quality management; 3. Compe-
tence of personnel; 4. Operations; 5. Maintenance; 6. Deficien-
cies and corrective actions; 7. Technical support; 8. Radio-
logical safety; 9. Emergency preparedness; 10. Feedback;
Appendix A: Summary of plant superintendent's involvement
and reviews listed in the manual; Appendix B: Typical organiza-
tion of nuclear power plant operations, showing the functions
allocated to superintendents and managers; Annexes I—XXI.

STI/DOC/10/315 (129 pp., 15 figures; 1990)
ISBN 92-0-155190-8
Price: 420 Austrian Schillings
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REGULATORY INSPECTION OF THE IMPLEMENTATION OF
QUALITY ASSURANCE PROGRAMMES: A Manual
Technical Reports Series No. 296

Guidance in the organization and performance of regulatory
inspection functions regarding the implementation of quality
assurance programmes in all stages of the nuclear power plant
project. The manual is intended primarily for the management
personnel and upper staff from regulatory bodies but it will also
be helpful to management personnel from nuclear utilities and
vendors.

Contents: 1. Introduction; 2. Techniques and methods of in-
spection; 3. Performance of regulatory inspections of quality
assurance programmes; 4. Inspection reports; 5. Periodic
evaluation of effectiveness of and trends in quality assurance
programme performance; 6. Enforcement of compliance with
the quality assurance programme; 7. Manpower requirements
and technical qualifications of quality assurance regulatory
inspectors; Appendix I: Inspection procedure on document con-
trol; Appendix II: Inspection procedure on procurement control;
Appendix III: Inspection procedure on receipt storage and han-
dling of materials and equipment; Appendix IV: Inspection
procedure on control of measuring and test equipment; Appen-
dix V: Inspection procedure on non-conformance control;
Appendix VI: Inspection procedure on corrective action; Appen-
dix VII: Inspection procedure on record system; Appendix VIII:
Inspection procedure on auditing; Annex I: Example of inspec-
tion report cover page for licensee inspection; Annex II: Ex-
ample of inspection report cover page for vendor inspection;
Annex III: Example of legal framework for enforcement mea-
sures; Annex IV: Example of severity level categorization for
enforcement purposes; Annex V: Example of a system of civil
penalties for enforcement purposes.

STI/DOC/10/296 (132 pp.; 1989)
ISBN 92-0-155089-7
Price: 400 Austrian Schillings

Qualification and Training of Personnel

ENGINEERING AND SCIENCE EDUCATION FOR NUCLEAR
POWER: A Guidebook
Technical Reports Series No. 266

The guidebook provides recommendations, based on the
experience of both developed and developing countries, for
upgrading or establishing national education and training capa-
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bilities in engineering and science in order to develop qualified
personnel for nuclear power programmes. Special considera-
tion has been given to the specific needs and conditions of
developing countries.

Contents: Introduction; 1. Important aspects of engineering and
science education for nuclear power; 2. Nuclear oriented pro-
grammes in mechanical, electrical, chemical, nuclear, elec-
tronics engineering and in radiation health physics; 3. Nuclear
specialization (S) programmes; 4. Undergraduate (U) and post-
graduate (P) programmes in nuclear oriented mechanical (U1,
P1), electrical (U2, P2) and chemical (U3, P3) engineering and
postgraduate programme in nuclear engineering (P4) for gradu-
ates of nuclear oriented mechanical and electrical undergradu-
ate programmes; 5. Integrated undergraduate (U) and post-
graduate (P) programmes in nuclear engineering (U5, P5) and
radiation health physics (U6, P6); 6. Basic nuclear science and
engineering laboratory; 7. Measures for implementing and
improving engineering and science education and training
capabilities for nuclear power personnel.

STI/DOC/10/266 (312 pp., 6 figures; 1986)
ISBN 92-0-155286-6
Price: 810 Austrian Schillings

GUIDEBOOK ON THE EDUCATION AND TRAINING OF
TECHNICIANS FOR NUCLEAR POWER
Technical Reports Series No. 306

This guidebook describes for nuclear technicians: (1) the neces-
sary level and content of conventional education and training;
(2) the level and content of nuclear oriented education and train-
ing; (3) measures to bridge the gap between the two. The guide-
book complements or is supplemented oy Technical Reports
Series No. 200, Manpower Development for Nuclear Power,
Technical Reports Series No. 242, Qualification of Nuclear
Power Plant Operations Personnel, and IAEA-TECDOC-526,
Appendices to the Guidebook on the Education and Training of
Technicians for Nuclear Power. This guidebook seeks to assist
policy makers and planners, as well as those designing and
implementing education and training programmes.

Contents: Introduction; 1. Definition of technicians; 2. Planning
and implementation of the E&T of technicians for nuclear
power; 3. Recommended E&T requirements to enter nuclear
oriented E&T; 5. Education and training of teachers/trainers for
a nuclear power programme; 6. Functions, tasks and number of
technicians in a nuclear power programme; 7. Basic and
specialized E&T for a nuclear power programme; 8. Nuclear
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science and engineering laboratory; 9. Mechanisms for educa-
tion and training implementation.

STI/DOC/10/306 (92 pp., 13 figures; 1989)
ISBN 92-0-155689-6
Price: 300 Austrian Schillings

MANUAL ON TRAINING, QUALIFICATION AND
CERTIFICATION OF QUALITY ASSURANCE PERSONNEL
Technical Reports Series No. 262
(See under Quality Assurance)

QUALIFICATION OF NUCLEAR POWER PLANT
OPERATIONS PERSONNEL: A Guidebook
Technical Reports Series No. 242

This Guidebook constitutes a contribution to worldwide efforts
to upgrade the operator qualification requirements and to fur-
ther improve training procedures and practices. It complements
the Guidebook on Manpower Development for Nuclear Power
(Technical Reports Series No. 200). Desirable goals over and
above minimum standards are emphasized, and the approach
of setting high competence targets and endeavouring to
achieve them is promoted.

Contents: Introduction; Organization development; Number of
personnel; Educational systems; Competence of personnel;
Establishing competence; Maintaining competence; Verifying
competence; Personnel management; Some aspects of train-
ing; Problems facing a first nuclear power plant; Appendix:
Experience in training and qualification of nuclear power plant
personnel in various countries.

STI/DOC/10/242 (290 pp., 35 figures; 1984)
ISBN 92-0-155584-9
Price: 740 Austrian Schillings

QUALITY ASSURANCE INTEGRATED TRAINING
PACKAGES: A Manual
Technical Reports Series No. 340
(See under Quality Assurance)
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STAFFING OF NUCLEAR POWER PLANTS AND THE
RECRUITMENT, TRAINING AND AUTHORIZATION OF
OPERATING PERSONNEL: A Safety Guide
Safety Series No. 50-SG-O1 (Rev. 1)

This guide outlines the factors to be considered to ensure that
the operating organization has a sufficient number of qualified
site personnel who are aware of their duties and responsibili-
ties. It covers the organization for the nuclear power plant, the
educational qualifications and experience of the persons
recruited, the recruitment and training schedule, the training of
operating personnel, the authorization of persons whose duties
have an immediate bearing on safety, and re-training of
personnel.

Contents: Definitions; 1. Introduction; 2. Organizational plan;
3. Recruitment; 4. Training and qualification; 5. Authorization;
6. Records; Annex: Nuclear power plant organizational charts.

French, Russian and Spanish editions in preparation.

STI/PUB/874 (59 pp., 5 figures; 1991)
ISBN 92-0-123391-4
Price: 240 Austrian Schillings

53



NUCLEAR FUEL CYCLE AND
WASTE MANAGEMENT

NUCLEAR FUEL CYCLE IN THE 1990s AND BEYOND THE
CENTURY: SOME TRENDS AND FORESEEABLE PROBLEMS
Technical Reports Series No. 305

This publication contains comprehensive analyses of selected
stages of the nuclear fuel cycle with an outlook to the near
future and with emphasis on the advantages as well as the dis-
advantages of the approaches discussed. Its aim is to highlight
selected subjects of international interest and establish a start-
ing point for productive discussions on the future of the nuclear
fuel cycle worldwide.

Contents: Trends in the nuclear fuel cycle: Development in the
1990s and international co-operation; Uranium supply and
demand: Are there reasons for anxiety; AVLIS technology: Prin-
cipal advantages and problems; Use of MOX fuels: The reasons
to start; Fabrication, characterization and quality control of
nuclear fuel ceramics.

STI/DOC/10/305 (145 pp., 73 figures; 1989)
ISBN 92-0-155589-X
Price: 420 Austrian Schillings

NUCLEAR POWER, NUCLEAR FUEL CYCLE AND WASTE
MANAGEMENT: STATUS AND TRENDS 1991
Part C of the IAEA Yearbook 1991

This publication covers nuclear power, fuel cycle related
themes (including uranium resources, conversion, enrichment,
reactor fuel technology and spent fuel management) and waste
management (covering also radioactive wastes from non-fuel-
cycle sources). The 1990 situation in these areas is described
in detail, as are the projected trends up to the beginning of the
next century. Summaries are presented of certain significant
events that occurred in 1990, including the reversal in Swedish
policy on nuclear power, the discovery of a new uranium deposit
at McArthur River in Saskatchewan, Canada, full operation of
the new UP3 reprocessing plant at La Hague, France, and the
formulation of an international collective opinion on safety
assessment methodologies for radioactive waste repositories.

Contents: Nuclear power; Nuclear fuel cycle; Radioactive waste
management; Special events; Highlights of the IAEA's work;
Appendix: IAEA publications.

STI/PUB/892 (75 pp., 18 figures, 24 x 18 cm; 1991)
ISBN 92-0-179291-3
Price: 140 Austrian Schillings
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NUCLEAR POWER, NUCLEAR FUEL CYCLE AND WASTE
MANAGEMENT: STATUS AND TRENDS 1992
Part C of the IAEA Yearbook 1992

This publication covers nuclear power, fuel cycle related
themes (including uranium resources, conversion, enrichment,
reactor fust technology and spent fuel management) and waste
management (covering also radioactive wastes from non-fuel-
cycle sources). The 1991 situation in these areas is described
in detail, as are the projected trends up to the year 2000 and
beyond. Summaries are presented of certain significant events
that occurred in 1991, including the startup of China's first
nuclear power plant at Qinshan, various changes affecting the
uranium market, and the operation of new waste management
facilities at Sellafield in the United Kingdom. Highlights of the
IAEA's work are also described.

Contents: Nuclear power; Nuclear fuel cycle; Radioactive waste
management; Appendix: IAEA publications.

STI/PUB/919 (85 pp., 23 figures, 24 x 18 cm; 1992)
ISBN 92-0-102192-5
Price: 160 Austrian Schillings

NUCLEAR POWER, NUCLEAR FUEL CYCLE AND WASTE
MANAGEMENT: STATUS AND TRENDS 1993
Part C of the IAEA Yearbook 1993

This publication covers: nuclear power, including individual
summaries of programme developments in various countries;
fuel cycle related themes, including uranium resources, conver-
sion, enrichment, reactor fuel technology and spent fuel
management; and radiation waste management, including
treatment and conditioning, disposal, decontamination and
decommissioning. The 1992 situation in these areas is de-
scribed in detail, as are the projected trends over the next two
decades. Certain significant events of 1992 are described,
including the startup of new waste disposal facilities at El Cabril
in Spain and Rokkasho in Japan, and developments affecting
the uranium market. Highlights of the IAEA's work are also
presented.

Contents: Nuclear power; Nuclear fuel cycle; Radioactive waste
management; Appendix: IAEA publications.

STI/PUB/936 (97 pp., 21 figures, 24 x 18 cm; 1993)
ISBN 92-0-102593-9
Price: 200 Austrian Schillings
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THE DOSE LIMITATION SYSTEM IN THE NUCLEAR FUEL
CYCLE AND IN RADIATION PROTECTION
Proceedings Series

Proceedings of a symposium sponsored by the IAEA, WHO,
OECD/NEA and ICRP, Madrid, Spain, 19-23 October 1981. It
focused on information and experience from applying the
recommendations in the various fields where ionizing radiation
is used and the presentation of illustrative situations actually
encountered. The topics covered included: the application of
the dose limitation system for radiation protection; the design of
nuclear facilities; radioactive waste management practices;
aspects of monitoring the exposure of individuals and popula-
tions; emergency planning and recovery operations; and prac-
tices other than the nuclear fuel cycle. Regulatory aspects were
also discussed. The largest session, however, was given over
to operational experience in applying the dose limitation
system.

Contents: Application of the dose limitation system to the design
of nuclear facilities; Operational experience in applying the
dose limitation system; Application of the dose limitation system
to radioactive waste management; Aspects of monitoring in the
application of the dose limitation system; Dose limitation in
emergency planning and recovery operations; Dose limitation in
practices other than the nuclear fuel cycle; Implementation of
the new ICRP recommendations in the regulatory system;
Poster presentations; Summary of the Symposium.

STI/PUB/599 (675 pp., 119 figures; 1982)
ISBN 92-0-020182-2
Price: 1320 Austrian Schillings

THE NUCLEAR FUEL CYCLE INFORMATION SYSTEM:
A Directory of Nuclear Fuel Cycle Facilities

This publication is an international directory of civilian nuclear
fuel cycle facilities. Its purpose is to identify existing and
planned nuclear fuel cycle facilities throughout the world and to
indicate their main parameters, thus providing an overview of
worldwide activities in this f ir', Vne Nuclear Fuel Cycle Infor-
mation System (NFCIS) includes information on facilities for
uranium ore processing, recovery of uranium from phosphoric
acid, uranium refining, conversion and enrichment, fuel fabrica-
tion, away from reactor spent fuel storage and spent fuel
reprocessing, production of heavy water, nuclear grade zirco-
nium and Zircaloy tubing.

Contents: Introduction; Part I: Nuclear fuel cycle facilities by
type; Part II: Nuclear fuel cycle facilities by country; Part III:
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Summaries; Glossary; References; Appendix A: Official names
of countries; Appendix B: Full names of facilities; Appendix C:
Full names of organizations.

STI/PUB/794 (144 pp., 2 figures; 1988)
ISBN 92-0-152088-3
Price: 380 Austrian Schillings

Uranium Ore Processing

ADVANCES IN URANIUM ORE PROCESSING AND
RECOVERY FROM NON-CONVENTIONAL RESOURCES
Panel Proceedings Series

Proceedings of a meeting held in Vienna, 26-29 September
1983. Advances and refinements continue to be made in the
technology of uranium extraction. These seek to improve ura-
nium recovery, to reduce costs, to produce uranium concen-
trates of higher quality and to improve the nature of the tailings
for their long term disposal. At the same time, effort is being
directed to improving the economics of the recovery of uranium
from phosphoric acid, which currently is only marginally com-
petitive, and to develop processes for the recovery of uranium
from non-conventional resources such as coal and natural
waters, including seawater.

Contents: Review paper; Recovery of uranium from ore; Re-
covery of uranium from phosphoric acid; Recovery of uranium
from coal and natural waters; Panel reports: 1. Physical bene-
ficiation; 2. In situ and heap leaching; 3. Recovery of uranium
from wet-process phosphoric acid.

STI/PUB/689 (325 pp., 89 figures; 1985)
ISBN 92-0-041184-1
Price: 770 Austrian Schillings

APPLICATION OF REMOTELY OPERATED HANDLING
EQUIPMENT IN THE DECOMMISSIONING OF NUCLEAR
FACILITIES
Technical Reports Series No. 348

This report provides an overview of the state of the art of
remotely operated handling equipment, notably robotics, in
decommissioning which is indispensable to reducing personnel
radiation exposure and to ensuring the operational reliability of
nuclear systems. In many situations such tools are the only
means of performing a large variety of decommissioning tasks
in environments hostile or inaccessible to humans.
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Contents: 1. Introduction; 2. The need for remotely operated
handling equipment, 3. Selection and design of remotely oper-
ated handling equipment; 4. Available equipment; 5. Remotely
operated handling equipment in operating nuclear facilities;
6. Remotely operated handling equipment in decommissioning;
7. Remotely operated handling equipment for on-site cleanup
and decommissioning after a severe accident; 8. Design of
nuclear facilities for the use of remotely operated handling
equipment for decommissioning; 9. Conclusions; Annex I: Bel-
gium; Annex II: Canada; Annex III: France; Annex IV: Germany;
Annex V: India; Annex VI: Italy; Annex VII: United Kingdom;
Annex VIII: Commission of the European Communities.

STI/DOC/10/348 {108 pp., 37 figures; 1993)
ISBN 92-0-100293-9
Price: 380 Austrian Schillings

CURRENT PRACTICES FOR THE MANAGEMENT AMD
CONFINEMENT OF URANIUM MILL TAILINGS
Technical Reports Series No. 335

The present report provides an updated and comprehensive
overview of the subject and supersedes Technical Reports
Series No. 209, Current Practices and Options for Confinement
of Uranium Mill Tailings, published in 1981. The present world-
wide production of uranium mill tailings exceeds 20 million
tonnes annually. It is therefore essential that the environmental
and health risks from these materials are reduced to an accept-
able level. This report highlights new technological develop-
ments in this field as well as operational and managerial
experience arising from the application of these methods.

Contents: 1. Introduction; 2. Scope; 3. Mining and milling ura-
nium ores; 4. Factors in the management of uranium mill tail-
ings; 5. Release of pollutants from uranium mill tailings to the
human environment; 6. Environmental considerations in mill
process selection; 7. Impoundment siting and design options;
8. Treatment of liquid effluents and monitoring; 9. Stabilization
and rehabilitation of impoundments; 10. Application of radio-
logical protection principles; 11. Assessing the long term safety
of closeout options; 12. Summary and conclusions; References;
Additional bibliographical references; Appendix I: An example
of the use of mathematical models to assess the long term
safety of mill tailings closeout options; Appendix II: Abbreviated
checklist of considerations relevant to the design, construction
and closeout of uranium mill tailings impoundments; Glossary.

STI/DOC/10/335 (140 pp., 26 figures; 1992)
ISBN 92-0-101292-6
Price: 460 Austrian Schillings
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DEVELOPMENT OF PROJECTS FOR THE PRODUCTION OF
URANIUM CONCENTRATES
Panel Proceedings Series

Proceedings of a meeting, Vienna, 25-28 November 1985. The
meeting was designed to gather together specialists from devel-
oped and developing countries to discuss the problems of plan-
ning and implementing complete mining-metallurgical projects
for uranium and to review selected case histories in project
development.

Contents: Development of projects forthe production of uranium
concentrates: An overview; International co-operation in radia-
tion protection practices in the mining and milling of uranium;
A milling and conversion pilot plant at Ningyo Toge, Japan;
Construction of a new plant in Gabon by the Compagnie des
mines d'uranium de Franceville: Three years' experience of
operation; A new unit for purification of uranium solution in the
Lodeve mill; Development status of projects for uranium pro-
duction; The Key Lake project; Development of a system for the
automation of a grinding circuit; Test procedures for the metal-
lurgical evaluation of uranium ores; The uranium mill of the
Compagnie miniere Dong-Trieu: Project preparation and imple-
mentation; Development of uranium operations in Saskatche-
wan; Computer system for optimizing a uranium extraction
process; In-place leaching of uranium at Denison Mines Ltd;
Techniques for heap and in situ leach simulation on uranium
ores; The Chemwes uranium plant: A case history; Annex:
National reports on the current status of uranium ore process-
ing in Canada, Columbia, Mexico, the United States of America
and Yugoslavia.

STI/PUB/738 (243 pp., 82 figures; 1987)
ISBN 92-0-141187-1
Price; 620 Austrian Schillings

GUIDEBOOK ON DESIGN, CONSTRUCTION AND
OPERATION OF PILOT PLANTS FOR
URANIUM ORE PROCESSING
Technical Reports Series No. 314

The design, construction and operation of a pilot plant are often
important stages in the development of a project for the produc-
tion of uranium concentrates. The main purpose of this guide-
book is to discuss the objectives of a pilot plant and its proper
role in the overall project. Since building and operating a pilot
plant is very costly, it is important that such a plant be built only
after several prerequisites have been met. This book discusses
the rationale for a pilot plant and provides guidelines with
suggested solutions for a variety of problems that may be
encountered.
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Contents: 1. Introduction; 2. Process select/on and design;
3. Basic engineering; 4. Project administration; Appendix I:
Example of a uranium pilot plant; Appendix II: General and radi-
ological safety; Annex: Basic data; References; Bibliography.

STI/DOC/10/314 (81 pp., 7 figures; 1990)
ISBN 92-0-145290-X
Price: 300 Austrian Schillings

MANUAL ON LABORATORY TESTING FOR
URANIUM ORE PROCESSING
Technical Reports Series No. 313

Laboratory testing of uranium ores is an essential step in the
economic evaluation of uranium occurrences and in the
development of a project for the production of uranium concen-
trates. Although these tests represent only a small proportion of
the total cost of a project, their proper planning, execution and
interpretation are of crucial importance. This manual discusses
the objectives of metallurgical laboratory ore testing, shows the
specific role of these tests in the development of a project, and
provides practical instructions for performing the tests and for
interpreting their results. Guidelines on the design of a metallur-
gical laboratory, on the equipment required to perform the tests
and on laboratory safety are also given.

Contents: 1. Introduction; 2. Sampling and characterization;
3. Size reduction; 4. Leaching; 5. Solid-liquid separation and
washing; 6. Uranium recovery from leach solutions; 7. Uranium
recovery by ion exchange; 8. Uranium recovery by solvent
extraction; 9. Precipitation; 10. Alternative techniques; 11. Flow
sheets and material balances; 12. Report writing; Appendix I:
Laboratory safety; Appendix II: Guidelines for laboratory
design; Appendix III: Suggested laboratory equipment and
supplies.

STI/DOC/10/313 (149 pp., 40 figures; 1990)
ISBN 92-0-145190-3
Price: 480 Austrian Schillings

MANUAL ON THE PROJECTION OF URANIUM
PRODUCTION CAPABILITY: General Guidelines
Technical Reports Series No. 238

A continuous supply of uranium is of vital concern to govern-
ments and to the nuclear industry. There are countries where
exploration for and production of uranium is an important part
of the national economy and where developing and maintaining
a healthy uranium mining industry and a participation in a reli-
able world uranium market are national priorities.

61



Contents: Introduction; Purpose and scope; Resource esti-
mates versus production capability projections; How to make
production capability projections; Appendix 1. Historical sum-
mary of relevant activities; Appendix 2. Procedures in Canada,
France, the Republic of South Africa and the USA; Appendix 3.
Definitions; Appendix 4. Lead time experience.

STI/DOC/10/238 (37 pp., 10 figures; 1984)
ISBN 92-0-145084-2
Price: 160 Austrian Schillings

MEASUREMENT AND CALCULATION OF RADON
RELEASES FROM URANIUM MILL TAILINGS
Technical Reports Series No. 333

The present report provides a comprehensive overview of the
release, control and monitoring of radon. It complements Tech-
nical Reports Series No. 335, Current Practices for the Manage-
ment and Confinement of Uranium Mill Tailings, which provides
a general account of the siting, design and construction of tail-
ings impoundments.

Contents: Notation; 1. Introduction; 2. Purpose and scope;
3. Factors controlling radon releases; 4. Methods for calculating
radon releases from uranium tailings piles; 5. Measurement of
radon concentration and flux; 6. Conducting a radon monitoring
programme; 7. Summary; Annex A: Mathematical development
of radon diffusion equations; Annex B: Refined methods of
radon flux calculation; References; Glossary.

STI/DOC/10/333 (59 pp., 10 figures; 1992)
ISBN 92-0-101092-3
Price: 240 Austrian Schillings

PRODUCTION OF YELLOW CAKE AND
URANIUM FLUORIDES
Panel Proceedings Series

Proceedings of a meeting, Paris, France, 5-8 June 1979. The
purpose of the meeting was to consider the total technology of
the 'yellow cake' preparation of the fuel cycle, of which several
tens of thousands of tonnes are produced each year.

Contents: I. Ore treatment processes leading to the production
of leach solutions; 2. Processes used for the production of more
refined and concentrated solution for the precipitation of yellow
cake; 3. Chemistry and technology of precipitation, drying and
packaging of yellow cake to refinery specifications; 4. The refin-
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ing of the yellow cake and the production of uranium fluorides
to nuclear grade specification.

STI/PUB/553 (355 pp., 88 figures; 1980)
ISBN 92-0-041080-4
Price: 670 Austrian Schillings

SIGNIFICANCE OF MINERALOGY IN THE DEVELOPMENT
OF FLOWSHEETS FOR PROCESSING URANIUM ORES
Technical Reports Series No. 196

This report is in the form of a guide for planning and developing
treatment flowsheets for uranium ore processing. Ore miner-
alogy data, analysed, described and interpreted in ways most
meaningful to the metallurgist, form the most essential informa-
tion required as a basis of such planning. As a first attempt to
correlate, on a worldwide basis, oretype with processing, the
report should constitute a useful basis for the future develop-
ment of these themes.

Contents: Part I: Principles and practice of uranium mineralogy
and ore-processing metallurgy; Part II: Selected examples of
specific uranium deposits and operations; Part III: Summary
tables on specific uranium deposits and processing plants.

STI/DOCI10/196 (276 pp., 23 figures; 1980)
ISBN 92-0-145080-X
Price: 570 Austrian Schillings

URANIUM EXTRACTION TECHNOLOGY
Technical Reports Series No. 359

The purpose of this publication is to update and expand the first
edition, which was published in 1983, and to report on advances
in uranium ore processing which have taken place since. It
includes background information about the principles of the unit
operations used in uranium ore processing and summarizes the
current state of the art. It also seeks to preserve the technology
and the operating 'know-how' developed over the past ten
years. Extensive references provide sources for specific tech-
nological details.

Contents: Introduction; Part I. Uranium resources and mining
technology; Chapter 1. Uranium resources; Chapter 2. Mining
technology; Part II. Processing technology; Chapter 3. Process-
ing concepts; Chapter 4. Ore preparation; Chapter 5. Leaching;
Chapter 6. Solid-liquid separation; Chapter 7. Solution purifica-
tion; Chapter 8. Product recovery; Chapter 9. By-products;
Part III. Waste management and the environment; Chapter
10. Tailings management technology; Part IV. Flow sheet
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examples; Chapter 11. Olympic Dam; Chapter 12. Key Lake;
Chapter 13. Rabbit Lake; Chapter 14. Lodeve; Chapter 15.
Rossing; Chapter 16. Cominak; Chapter 17. White Mesa;
Chapter 18. Rosita (in situ leaching).

STI/DOC/10/359 (358 pp., 77 figures; 1993)
ISBN 92-0-103593-4
Price: 1100 Austrian Schillings

Fuel Fabrication and Performance

GUIDEBOOK ON NON-DESTRUCTIVE EXAMINATION OF
WATER REACTOR FUEL
Technical Reports Series No. 322

The guidebook gives a complete survey of non-destructive tech-
niques available for application in the spent fuel pool as well as
in hot cells, thereby supplementing an earlier publication, IAEA-
TECDOC-245. It provides information on methods of examining
water reactor fuel and a basis for further innovations.

Contents: 1. Introduction; 2. Defect surveillance and detection;
3. Visual inspection; 4. Dimensional measurements; 5. Oxide
layer thickness and crud measurements; 6. Gamma scanning;
7. Neutron radiography and X ray radiography; 8. Fission gas
determination; 9. Transfer, collection, documentation and
storage of post-irradiation data; 10. Conclusions.

STI/DOC/10/322 (80 pp., 35 figures; 1991)
ISBN 92-0-155091 -X
Price: 300 Austrian Schillings

GUIDEBOOK ON QUALITY CONTROL OF
WATER REACTOR FUEL
Technical Reports Series No. 221

The aim of this book is to give a summary of the present state
of practical experience in the areas of quality relevant design
requirements, and quality control of products and processes
related to water reactor fuel. It also contains general aspects
and guidelines for quality in nuclear fuel technology, descrip-
tions and examples of typical QA/QC systems and a glossary.

Contents: Introduction; General aspects and guidelines for
quality in nuclear fuel technology; Descriptions and examples of
typical QA/QC systems; Glossary.

STIIDOCI10/221 (210 pp., 64 figures; 1983)
ISBN 92-0-155083-9
Price: 570 Austrian Schillings
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IMPROVEMENTS IN WATER REACTOR FUEL TECHNOLOGY
AND UTILIZATION
Proceedings Series

Proceedings of a symposium, Stockholm, Sweden, 15-19 Sep-
tember 1986. The aim of the symposium was to exchange infor-
mation on achievements made and future work. It was shown
that water reactor fuels perform reliably and meet performance
requirements. The factors which could limit performance under
high burnup conditions and load follow mode of operation were
discussed and defined. Current development is primarily re-
lated to studies of water-side corrosion, pellet-cladding interac-
tion, fission gas release, dimensional stability, use of burnable
absorbers, in-core fuel management and various fabrication
processes.

Contents: Introduction; Fuel design and performance; Fuel
materials and behaviour; Structural materials; Fuel fabrication;
Poster sesssion; Closing session.

STI/PUB/721 (621 pp., 315 figures; 1987)
ISBN 92-0-050087-0
Price: 1540 Austrian Schillings

REVIEW OF FUEL ELEMENT DEVELOPMENTS FOR
WATER COOLED NUCLEAR POWER REACTORS
Technical Reports Series No. 299

Improvements in water reactor fuel technology and utilization
are of great importance in achieving better reactor operational
safety and economics. This report is intended to provide
general information on the progress made in water reactor fuel
design, fabrication and utilization, as well as on current and
future developments.

Contents: 1. Introduction; 2. The nuclear fuel cycle; 3. Fuel and
fuel element fabrication; 4. Quality control; 5. Fuel element
design and performance; 6. Major developments and water
reactor fuel performance experience in selected countries;
7. Fuel management: Incentives to improve fuel utilization;
8. Conclusions.

STI/DOC/10/299 (137 pp., 20 figures; 1989)
ISBN 92-0-155389-7
Price: 400 Austrian Schillings

WATER REACTOR FUEL EXTENDED BURNUP STUDY
Technical Reports Series No. 343

This report details the results of the Water Reactor Fuel
Extended Burnup Study (WREBUS), the first internationally
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conducted study of its kind. The report assesses the economic
effects of burnup extension, evaluates uranium utilization for
PWRs and BWRs (e.g. the need for higher enrichments and
possible fuel design changes) and considers environmental,
safety and licensing implications. The results of the study
provide a basis for understanding incentives and indicating
directions for future developments in fuel cycle technologies
and for introducing improvements in fuel performance and
operational strategies.

Contents: 1. Introduction; 2. Incentives for extending burnup;
3. Economic evaluation; 4. Technical aspects; 5. Conclusions;
Appendix: Description of the fuel cycle cost method used for the
US contribution.

STI/DOC/10/343 (60 pp., 23 figures; 1992)
ISBN 92-0-103992-1
Price: 240 Austrian Schillings

Spent Fuel Management

BACK END OF THE NUCLEAR FUEL CYCLE:
STRATEGIES AND OPTIONS
Proceedings Series

Proceedings of a symposium jointly organized with OECD/NEA,
Vienna, 11-15 May 1987. The symposium addressed a vital and
common subject for all countries developing nuclear power,
namely what to do with nuclear fuel after its discharge from the
reactor. It provided a forum for the exchange of information on
the analysis and selection of spent fuel management, national
strategies and incentives for international co-operation, as well
as on the various technical, safety, economic, environmental,
legal and regulatory aspects associated with spent fuel and
high level waste (HLW) management.

Contents: National approaches to the back end of the nuclear
fuel cycle; Options and strategies for the back end of the
nuclear fuel cycle; Transportation of spent fuel and radioactive
waste; Handling, conditioning and storage of spent fuel and
HLW; Development programmes for reprocessing facilities;
Utilization of materials recovered by reprocessing; Disposal of
spent fuel and HLW; Closing session (Summary of
Symposium).

STI/PUB/758 (671 pp., 128 figures; 1987)
ISBN 92-0-050187-7
Price: 1610 Austrian Schillings
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CONCEPTS FOR THE CONDITIONING OF SPENT NUCLEAR
FUEL FOR FINAL WASTE DISPOSAL
Technical Reports Series No. 345

This report describes various national spent fuel conditioning
concepts, the current state of technology, the waste package
designs so far developed, and the engineering operations
required for their manufacture. It supplements IAEA Technical
Reports Series No. 320, Evaluation of Spent Fuel as a Final
Waste Form.

Contents: 1. Introduction; 2. Major factors in the development of
conditioning concepts; 3. Waste package design; 4. Precondi-
tioning processes; 5. Conditioning processes; 6. Summary;
Appendix: National spent fuel conditioning concepts.

STI/DOC/10/345 (123 pp., 55 figures; 1992)
ISBN 92-0-104192-6
Price: 420 Austrian Schillings

EVALUATION OF SPENT FUEL AS A FINAL WASTE FORM
Technical Reports Series No. 320

The present report provides an appreciation of the types and
quantities of spent fuel for disposal and reviews the current
state of knowledge of the behaviour of spent fuel under reposi-
tory conditions. It further contains comments and discussions
on technical and safety aspects specific to the disposal of
spent fuel discussed at a Technical Committee Meeting held in
Vienna in June 1988.

Contents: 1. Introduction; 2. Type of spent fuel; 3. Effect of in-
reactor operations on fuels; 4. Behaviour of spent fuel in the dis-
posal environment; 5. Safety and environmental assessments
of spent fuel as a final waste form; 6. Engineering evaluations
and demonstrations of spent fuel disposal; 7. Summary.

STI/DOC/10/320 (81 pp., 31 figures; 1991)
ISBN 92-0-125091-6
Price: 300 Austrian Schillings

FEASIBILITY OF SEPARATION AND UTILIZATION OF
CAESIUM AND STRONTIUM FROM
HIGH LEVEL LIQUID WASTE
Technical Reports Series No. 356
(See under Waste Management)
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GEOLOGICAL DISPOSAL OF SPENT FUEL AND
HIGH LEVEL AND ALPHA BEARING WASTES
Proceedings Series

Proceedings of a symposium organized jointly with CEC and
OECD/NEA, Antwerp, Belgium, 19-23 October 1992. The pur-
pose of the symposium was to review the progress being made
in national and international programmes towards the demon-
stration of safe disposal of radioactive wastes. The technical
presentations addressed disposal in all the principal geological
media currently under consideration: clay, crystalline rock, salt
and volcano tuff. The programmes described ranged from
national screening surveys on a broad, regional scale to
detailed site specific investigations in underground research
laboratories.

Contents: Keynote address; Programmes of international
organizations; Site characterization programmes and methods;
Repository design concepts, construction techniques and
engineered barrier design; Characterization and acceptance of
high level and alpha bearing wastes; Repository concepts for
direct disposal of spent fuel; Developing, testing and validating
repository performance assessment models; National and inter-
national programmes; Poster presentations.

STI/PUB/907 (487 pp., 116 figures; 1993)
ISBN 92-0-000193-9
Price: 1400 Austrian Schillings

GUIDEBOOK ON SPENT FUEL STORAGE — Second Edition
Technical Reports Series No. 240/2

This guidebook is a revised version of Technical Reports Series
No. 240, published in 1984. It provides a summary of the
experience and information in many areas related to spent fuel
storage. It will allow a better understanding of the many prob-
lems involved and permit countries that are planning for or oper-
ating nuclear power reactors to review the issues in a more
informative manner. In view of the large quantity of spent fuel
discharged from nuclear power plants, long term storage is cur-
rently the primary option for the management of spent fuel. The
proven wet storage concept is expected to continue to be used
in the future. The design and the technological, economic and
material problems of safe spent fuel storage will remain a focus
of attention, with particular emphasis on dry storage tech-
nology, rod consolidation and other advanced concepts.

Contents: 1. Introduction; 2. Spent fuel storage technology;
3. Transport of spent fuel; 4. Economics of spent fuel storage;
5. Regulatory, institutional and safety aspects; 6. International
safeguards; 7. Factors used in evaluating spent fuel storage
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options; 8. International co-operation; Annex A: AFR storage
facility Clab, Sweden; Annex B: Development of AFR storage
design in the USSR; Annex C: Spent fuel storage in the Federal
Republic of Germany; Annex D: United States horizontal con-
crete dry storage system; Annex E: Canadian experience with
the dry storage of used CANDU fuel; Annex F: United States dry
cask storage experience; Annex G: United States experience
with spent fuel rod consolidation; Annex H: Fuel storage ponds
at Sellafield, United Kingdom; Annex I: Acronyms and abbrevia-
tions; Annex J: Glossary.

STI/DOC/10/240/2 (207 pp., 71 figures; 1991)
ISBN 92-0-155191-6
Price: 620 Austrian Schillings

MANAGEMENT OF SEVERELY DAMAGED NUCLEAR FUEL
AND RELATED WASTE
Technical Reports Series No. 321

This report provides a comprehensive review of management
insights and principles for the on-site, post-accicient activities at
nuclear power plants that have experienced significant fuel
damage. Member States who wish to complement their emer-
gency response procedures and off-site plans with knowledge
of on-site experience will find this publication useful for such a
purpose. It will also provide a reference text on the require-
ments that arise after the critical phase of emergency response.

Contents: 1. Introduction; 2. Strategic planning; 3. Stabilizing
the fuel; 4. Data management and analysis; 5. Initial waste
management; 6. Initial decontamination; 7. Fuel removal;
8. Fuel conditioning, transport and interim storage; 9. Abnormal
waste: conditioning to disposal; 10. Preparation for the decom-
missioning of fuel damaged plants; 11. Conclusions; Annex A:
Nuclear Power Plant A-1 (Czechoslovakia) experience.

STI/DOC/10/321 (75 pp., 3 figures; 1991)
ISBN 92-0-125191-2
Price: 280 Austrian Schillings

STORAGE OF WATER REACTOR SPENT FUEL IN WATER
POOLS: SURVEY OF WORLD EXPERIENCE
Technical Reports Series No. 218

In 1979, the IAEA and OECD/NEA jointly issued a questionnaire
dealing with all aspects of water pool storage. This report
summarizes the information received from storage pool oper-
ators. Forecasts predict that by the year 2000 more than
150 000 tonnes of heavy metal from spent LWR fuel will have
been accumulated. Although very positive experience with wet
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storage has been gained over the past 40 years, making wet
storage a proven technology, it appears desirable to summarize
all available data for the benefit of designers, storage pool oper-
ators, licensing agencies and the general public. Such data will
be essential for assessing the viability of extended water pool
storage of spent nuclear fuel.

Contents: Summary of conclusions; Introduction; Spent fuel
pool history; Extent of spent fuel storage experience; Current
practice in spent fuel pool design and operation; Spent fuel pool
chemistries; Radiochemistry; Spent fuel pool components;
Spent fuel history and behaviour; Special operations; Measures
to control radiation doses and waste volumes; Spent fuel pool
practices and innovations; Interim dry storage of spent fuel.

STI/DOC/10/218 (143 pp., 43 figures; 1982)
ISBN 92-0-155182-7
Price: 360 Austrian Schillings

SURVEY OF EXPERIENCE WITH DRY STORAGE OF SPENT
NUCLEAR FUEL AND UPDATE OF WET STORAGE
EXPERIENCE
Technical Reports Series N:». 290

This report presents data on the dry storage of spent nuclear
fuel and recent information on wet storage, transportation and
rod consolidat'on. The amount of spent fuel arisings will
increase significantly in the next one or two decades. In view of
the large quantities of spent fuel discharged from nuclear power
plants and the expected future discharges, many countries are
involved in the construction of storage facilities and in the
development of effective methods for spent fuel surveillance
and monitoring to ensure reliable and safe operation.

Contents: Summary and conclusions; 1. Introduction; 2. Key
considerations in the dry storage of zirconium alloy clad fuel;
3. Spent fuel description and history; 4. Dry storage technology;
5. Spent fuel behaviour during storage; 6. Performance of facili-
ties and test programmes; 7. Other experience/developments
(wet and dry); 8. Update on wet storage; 9. Transport; Appen-
dix A. Questionnaire, glossary and acronyms and abbrevia-
tions; Appendix B. Special cases; Appendix C. Proposed dry
storage facilities; Appendix D. Synopsis of USSR experience in
spent fuel storage and transportation; Appendix E. Detailed
description of casks in use and under development in the USA;
Appendix F. Report of BNFL/PNTL and NTL transport flasks
(casks) (United Kingdom); Bibliography.

STI/DOC/10/290 (206 pp., 39 figures; 1988)
ISBN 92-0-155388-9
Price: 600 Austrian Schillings
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WATER REACTOR FUEL EXTENDED BURNUP STUDY
Technical Reports Series No. 343
(See under Fuel Fabrication and Performance)

Waste Management

APPLICATION OF EXEMPTION PRINCIPLES TO THE
RECYCLE AND REUSE OF MATERIALS FROM NUCLEAR
FACILITIES — A Safety Practice
Safety Series No. 111-P-1.1

This Safety Practices publication, part of the IAEA's Radioactive
Waste Safety Standards (RADWASS) programme, provides
guidance on the application of internationally agreed upon prin-
ciples for determining the levels of radionuclides in materials
below which they can be exempted from regulatory control and
can be recycled or reused without any further restriction. It illus-
trates a methodology by which practical exempt quantities for
the recycle and reuse of these materials may be derived and
gives typical exempt values based on a generic assessment.

Contents: 1. Introduction; 2. Exemption from regulatory control
applied to recycle and reuse; 3. Recycle and reuse as options;
4. Methods for dose assessment; 5. Recycle scenarios and
related assumptions; 6. Derived exemption levels; 7. Additional
considerations and discussion of the results; 8. Summary;
References; Appendix 1. Methods for estimating individual and
collective doses from external exposures to radionuclides
during recycle and reuse; Appendix II. Methods for estimating
individual and collective doses from inhalation and ingestion of
radioactive materials; Appendix III. Estimated individual and
collective effective dose equivalents by scenario and pathway
for concentrations of 1 Bq/g of each reference radionuclide for
the recycle and reuse of contaminated materials.

STI/PUB/924 (204 pp., 3 figures; 1992)
ISBN 92-0-104992-7
Price: 600 Austrian Schillings

BACK END OF THE NUCLEAR FUEL CYCLE:
STRATEGIES AND OPTIONS
Proceedings Series
(See under Spent Fuel Management)
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BITUMINIZATION PROCESSES TO CONDITION
RADIOACTIVE WASTES
Technical Reports Series No. 352

The aim of this report is to review and evaluate the accumulated
experience in the use of bituminization techniques for the
immobilization of radioactive wastes, including the description
of incidents which have happened at bituminization facilities,
and to give an assessment on the role of bituminization pro-
cesses in the strategy for radioactive waste management.

Contents: 1. Introduction; 2. Characterization of bitumens used
for waste immobilization; 3. Types of radioactive wastes suit-
able for immobilization in bitumen; 4. Immobilization processes:
operational and safety aspects; 5. Properties of bituminized
waste forms; 6. Conclusions; Annex: Application of bituminiza-
tion processes in some Member States.

STI/DOC/10/352 (96 pp., 16 figures; 1993)
ISBN 92-0-100793-0
Price: 340 Austrian Schillings

CHEMICAL DURABILITY AND RELATED PROPERTIES OF
SOLIDIFIED HIGH LEVEL WASTE FORMS
Technical Reports Ser!.>t No. 257

This report summarizes the results and conclusions of technical
studies performed in ten laboratories of nine Member States
and covers all major properties of solidified waste forms.

Contents: Introduction; Waste form categories; Leach test
methods; Waste form related factors; Variables affecting the
leaching process; Multicomponent effects; Release models;
Conclusions and recommendations.

STI/DOC/10/257 (168 pp., 85 figures; 1985)
ISBN 92-0-125885-2
Price: 450 Austrian Schillings

CHEMICAL PRECIPITATION PROCESSES FOR THE
TREATMENT OF AQUEOUS RADIOACTIVE WASTE
Technical Reports Series No. 337

The purpose of this report is to provide a review oi chemical
precipitation processes for the treatment of low and inter-
mediate level aqueous waste. It supersedes Technical Reports
Series No. 89, Chemical Treatment of Radioactive Wastes, pub-
lished in 1968. It provides data on the performance of existing
plants and on improved processes that are in an advanced state
of development.
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Contents: 1. Introduction; 2. Waste segregation and characteri-
zation; 3. Chemical and adsorptive precipitation and floccu-
lation; 4. Examples of chemical treatment facilities; 5. Process
selection; 6. Process equipment; 7. Sludge conditioning; 8. Con-
cluding remarks.

STI/DOC/10/337 (81 pp., 8 figures; 1992)
ISBN 92-0-101992-0
Price: 300 Austrian Schillings

CLEANUP AND DECOMMISSIONING OF A
NUCLEAR REACTOR AFTER A SEVERE ACCIDENT
Technical Reports Series No. 346

The objective of this report is to provide an overview of factors
relevant to the identification of cleanup requirements and to the
choice of a decommissioning option for a severely damaged
nuclear power plant. It proposes a methodology for the evalua-
tion of various options and the selection of appropriate action in
a particular accident situation.

Contents: 1. Introduction; 2. Management after a severe reactor
accident; 3. Factors relevant to cleanup and decommissioning
after a severe accident; 4. Strategy for cleanup; 5. Strategy for
decommissioning; 6. Methodology for selection of the preferred
decommissioning option; 7. Conclusions and recommenda-
tions; Annex A: Review of four accidents.

STI/DOC/10/346 (59 pp., 10 figures; 1992)
ISBN 92-0-104492-5
Price: 240 Austrian Schillings

CLEANUP OF LARGE AREAS CONTAMINATED AS A
RESULT OF A NUCLEAR ACCIDENT
Technical Reports Series No. 300

Experience at Chernobyl showed that the main long term radio-
logical consequence to the population will probably be external
exposure from radiaoctive fallout deposited on the ground. The
present text provides an overview of the methodology and tech-
nology available for cleaning up large areas and gives prelimi-
nary guidance on the planning, implementation and manage-
ment of such cleanups.

Contents: 1. Introduction; 2. Purposes of the report; 3. Scope;
4. Planning the cleanup; 5. Managing the cleanup; 6. Charac-
terizing the affected area; 7. Deposition of contamination on
surfaces; 8. Characterizing the contamination; 9. Stabilization
of contamination; 10. Decontamination techniques and equip-
ment; 11. Interdiction of an area; 12. Application of cleanup
technology to situations involving high radiation fields;
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13. Loading and transporting large volumes of wastes; 14. Dis-
posal of large volumes of wastes; 15. Radiation protection and
safety; 16. Conclusions and recommendations; Annex A. The
cleanup after the accident at the Chernobyl nuclear power
plant.

STI/DOC/10/300 (135 pp., 31 figures; 1989)
ISBN 92-0-125289-7
Price: 400 Austrian Schillings

CONDITIONING OF ALPHA BEARING WASTES
Technical Reports Series No. 326

The objective of this report is to present state of the art informa-
tion on assessments of the complex options available in the
management of alpha bearing wastes from the reprocessing of
spent fuels and MOX fuel fabrication.

Contents: 1. Introduction; 2. Alpha bearing wastes: Types and
characteristics; 3. Matrix materials; 4. Immobilization proces-
ses; 5. Waste form properties; 6. Packaging the final waste
form; 7. Integrated alpha bearing waste conditioning facilities;
8. Conclusions.

STI/DOC/10/326 (101 pp., 26 figures; 1991)
ISBN 92-0-125591-8
Price: 360 Austrian Schillings

CONDITIONING OF LOW AND INTERMEDIATE LEVEL
RADIOACTIVE WASTES
Technical Reports Series No. 222

This report includes and updates the information contained in
IAEA Technical Reports Series Nos. 82 and 116 on the condi-
tioning of low and intermediate level waste concentrates for
transport, storage and/or disposal.

Contents: Introduction; Scope; Types of low and intermediate
level radioactive waste and their characteristics; Treatment
prior to immobilization; Matrix materials; Immobilization pro-
cesses; Properties of the immobilized waste forms; Packaging,
storage, transport and disposal; Conclusions; Appendix 1:
References; Appendix 2: Glossary.

STI/DOC/10/222 (186 pp., 43 figures; 1983)
ISBN 92-0-125083-2
Price: 500 Austrian Schillings
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CONDITIONING OF RADIOACTIVE WASTES FOR STORAGE
AND DISPOSAL
Proceedings Series

Proceedings of a symposium jointly sponsored with CEC and
OECD/NEA, Utrecht, Netherlands, 21-25 June 1982. The
papers and discussions provide an authoritative account of the
status of conditioning of a wide variety of wastes, including
spent ion exchange resins, incinerator ash, high level and long
lived wastes, and gaseous wastes. Immobilization of radio-
nuclides in concrete, bitumen, organic polymers, glasses and
ceramics is discussed. In addition, studies on the behaviour of
conditioned wastes in waste repositories are described.

Contents: Introduction; Bases for conditioning: How much con-
ditioning is necessary? Immobilization processes: How are
high-quality waste forms produced? Packaging methods and
materials: How are other engineered barriers useful? Evalua-
tion of conditioned waste: How are waste packages determined
acceptable? Cost/benefit of conditioned waste: How is the
degree of conditioning justified?

STI/PUB/624 (517 pp., 114 figures; 1983)
ISBN 92-0-020083-4
Price: 1200 Austrian Schillings

CONTAINERS FOR PACKAGING OF SOLID AND
INTERMEDIATE LEVEL RADIOACTIVE WASTES
Technical Reports Series No. 355

This report aims to review the main requirements for waste con-
tainers and to provide advice on the design, fabrication, qualifi-
cation tests and handling of the different types of containers
used in the management of low and intermediate level solid
radioactive wastes. It contains those requirements to be met in
the container design to comply with the waste package accep-
tance requirements established by the regulatory authorities for
handling, storage, transport and disposal of radioactive waste.
It further highlights the importance of international standardiza-
tion for waste container requirements, wnich would facilitate
the use of common handling systems and allow operating ex-
perience and performance data to be readily interchangeable.

Contents: 1. Introduction; 2. Role of the container in waste
management; 3. Container design requirements; 4. Materials
for containers; 5. Cost considerations; 6. Quality assurance and
control; 7. Qualification tests; 8. Conclusions and recommen-
dations; Appendix I: Examples of containers; Appendix II:
Corrosion assessments of metallic containers; Appendix III:
Specification of a test for thermal cycling resistance in France;
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Appendix IV: A qualification procedure for fibre reinforced con-
crete containers in France.

STI/DOC/10/355 (67 pp., 18 figures; 1993)
ISBN 92-0-101993-9
Price: 260 Austrian Schillings

CONTROL OF SEMIVOLATILE RADIONUCLIDES IN
GASEOUS EFFLUENTS AT NUCLEAR FACILITIES
Technical Reports Series No. 220

The information contained in this report represents an up-to-
date review, combining the results of laboratory studies on con-
trol of the most important semivolatile radionuclides in gaseous
effluents at nuclear facilities and the results of operating
experience in that area.

Contents: Introduction; Significance of the control of semi-
volatiles; Properties of ruthenium; Properties of other semivola-
tiles; Principles of high-level waste solidification processes;
Experience with control of semivolatiles in high-level liquid
waste solidification processes; Sampling and monitoring;
Conclusions.

STI/DOC/10/220 (56 pp., 23 figures; 1982)
ISBN 92-0-125482-2
Price: 180 Austrian Schillings

CURRENT PRACTICES AND OPTIONS FOR CONFINEMENT
OF URANIUM MILL TAILINGS
Technical Reports Series No. 209

The report describes current practices and options for the con-
finement of uranium and thorium mill tailings, dealing in some
detail with siting and design considerations.

Contents: Introduction; Scope; Basic waste management princi-
ples; Potential pollutants and general pathways to man; Re-
lease mechanisms and some control concepts; Environmental
considerations in mill process selection; Impoundment siting
and design options; Treatment of liquid effluents and monitor-
ing; Stabilization and rehabilitation of impoundment; Applica-
tion of radiological protection principles; Appendices: A, 6
and C; References; Glossary.

STI/DOC/10/209 (102 pp., 9 figures; 1981)
ISBN 92-0-125281-1
Price: 260 Austrian Schillings
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DECOMMISSIONING OF NUCLEAR FACILITIES:
DECONTAMINATION, DISASSEMBLY AND
WASTE MANAGEMENT
Technical Reports Series No. 230

A summary review of the status of the subject at the interna-
tional level and of the technical information available.

Contents: Introduction; Scope; Considerations important to
decommissioning; Decontamination methods; Disassembly
techniques; Waste management; Decommissioning methodol-
ogy improvements; Conclusions.

STI/DOC/10/230 (79 pp.; 1983)
ISBN 92-0-125383-4
Price: 260 Austrian Schillings

DECONTAMINATION AND DEMOLITION OF CONCRETE
AND METAL STRUCTURES DURING THE
DECOMMISSIONING OF NUCLEAR FACILITIES
Technical Reports Series No. 286

The report is a review of techniques and equipment being used
or developed for decontamination or dismantling work during
the decommissioning of all types of nuclear facility except min-
ing and milling sites.

Contents: 1. Introduction; 2. Scope of the report; 3. Decontami-
nation of concrete and metal structures; 4. Demolition and seg-
mentation of concrete and metal structures; 5. Lessons learned;
6. Areas for future work; 7. Conclusions.

STI/DOC/10/286 (90 pp., 33 figures; 1988)
ISBN 92-0-125288-9
Price: 300 Austrian Schillings

DECONTAMINATION OF NUCLEAR FACILITIES TO PERMIT
OPERATION, INSPECTION, MAINTENANCE,
MODIFICATION OR PLANT DECOMMISSIONING
Technical Reports Series No. 249

This report presents the current state of the art in the field of
decontamination and is intended to be of assistance to persons
involved in the decontamination of nuclear facilities and
equipment.

Contents: Introduction; Scope; Decontamination methods;
Selection of decontamination method; Selection methodology;

77



\

Useful areas for future research and development; Con-
clusions; References; Annex: Decontamination experience;
Glossary.

STI/DOC/10/249 (71 pp.; 1985)
ISBN 92-0-125185-8
Price: 240 Austrian Schillings

DESIGN AND OPERATION OF OFF-GAS CLEANING AND
VENTILATION SYSTEMS IN FACILITIES HANDLING LOW
AND INTERMEDIATE LEVEL RADIOACTIVE MATERIAL
Technical Reports Series No. 292

Ventilation and air cleaning systems are a vital part of the
general design of any nuclear facility. The combination of a well
designed ventilation system with thorough cleaning of exhaust
air is the main method of preventing radioactive contamination
of the air in working areas and in the surrounding atmosphere.
This report provides the latest information on the design
and operation of off-gas cleaning and ventilation systems for
designers and regulatory authorities in the control and opera-
tion of such systems in nuclear establishments.

Contents: 1. Scope; 2. General purposes of off-gas cleaning and
ventilation systems; 3. Health and safety requirements for
design of off-gas cleaning and ventilation systems in nuclear
facilities; 4. System design; 5. Typical containment, ventilation
systems and components; 6. Filter properties; 7. Filter testing
methods; 8. Conclusions; Annex: Standards and Rules.

STI/DOC/10/292 (92 pp., 37 figures; 1988)
ISBN 92-0-125788-0
Price: 290 Austrian Schillings

DESIGN AND OPERATION OF OFF-GAS CLEANING
SYSTEMS AT HIGH LEVEL LIQUID WASTE
CONDITIONING FACILITIES
Technical Reports Series No. 291

The immobilization of high level liquid wastes from the repro-
cessing of irradiated nuclear fuels is of great interest and
serious efforts are being undertaken to find a satisfactory tech-
nical solution. Volatilization of fission product elements during
immobilization poses the potential for the release of radioactive
substances to the environment and necessitates effective off-
gas cleaning systems. This report describes typical off-gas
cleaning systems used in the most advanced high level liquid
waste immobilization plants and considers most of the aerosols
and volatile contaminants.
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Contents: 1. Introduction; 2. Nature of high level liquid waste
(HLLW); 3. HLLW solidification processes and their applica-
tion; 4. Sources and characteristics of off-gas contaminants;
5. Equipment used in off-gas treatment systems; 6. Typical off-
gas systems and their performance; 7. Safety considerations; 8.
Conclusions.

STI/DOC/10/291 (85 pp., 32 figures; 1988)
ISBN 92-0-125688-4
Price: 290 Austrian Schillings

DESIGN OF OFF-GAS AND AIR CLEANING SYSTEMS AT
NUCLEAR POWER PLANTS
Technical Reports Series No. 274

This report is aimed at: (a) quantifying airborne radionuclides in
off-gas and ventilation air streams in nuclear power plants;
(b) reviewing the current status and latest development trends
in design for normal operation and design basis accidents;
(c) providing guidelines for design.

Contents: Introduction; General design principles; LWR nuclear
power plants; Other types of reactors; Trends in off-gas and air
cleaning system design; References; Appendix A.I: Source
term specifications for LWRs; Appendix A.II: Examples of calcu-
lations using the GALE code.

STI/DOC/10/274 (118 pp., 36 figures; 1987)
ISBN 92-0-125187-4
Price: 360 Austrian Schillings

DESIGN OF RADIOACTIVE WASTE MANAGEMENT
SYSTEMS AT NUCLEAR POWER PLANTS
Safety Series No. 79

This safety guide provides objectives and general or detailed
safety requirements for the design of waste management facili-
ties at nuclear power plants. It emphasizes what and how safety
objectives for the management of radioactive wastes from
nuclear power plants can be met in the design and construction
stage.

Contents: Introduction; Design objectives; System require-
ments; Equipment and materials; Waste storage and transport;
Controls and instrumentation; Physical arrangements; System
capacity and redundancy; System testing and commissioning;
Documentation; Annex I: Waste sources; Appendix I: Figures
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illustrating radioactive waste treatment systems at nuclear
power plants.

STI/PUB/739 (59 pp., 7 figures; 1986)
ISBN 92-0-123986-6
Price: 220 Austrian Schillings

DESIGN, CONSTRUCTION, OPERATION, SHUTDOWN
AND SURVEILLANCE OF REPOSITORIES FOR SOLID
RADIOACTIVE WASTES IN SHALLOW GROUND
Safety Series No. 63

This report is a follow-up document to IAEA Safety Series
No. 53, Shallow Ground Disposal of Radioactive Wastes:
A Guidebook, and to a complementary report: IAEA Technical
Reports Series No. 216, Site Investigations for Repositories for
Solid Radioactive Wastes in Shallow Ground.

Contents: Introduction; Scope; Basic considerations; Reposi-
tory design and construction; Operation of repositories; Shut-
down and surveillance of repositories; References.

STI/PUB/652 (60 pp., 11 figures; 1984)
ISBN 92-0-123384-1
Price: 220 Austrian Schillings

DISPOSAL OF WASTE FROM THE CLEANUP OF
LARGE AREAS CONTAMINATED AS A RESULT OF A
NUCLEAR ACCIDENT
Technical Reports Series No. 330

The problem of ground contamination in the case of a severe
nuclear accident is one of special concern. This report gives
guidance on planning and management of safe transportation
and disposal of large volumes of contaminated materials, with
the objectve of minimizing the consequences of such an acci-
dent. It is closely linked to Technical Reports Series No. 300,
Cleanup of Large Areas Contaminated as a Result of a Nuclear
Accident (1989), and No. 327, Planning for Cleanup of Large
Areas Contaminated as a Result of a Nuclear Accident (1991).

Contents: 1. Introduction; 2. Purpose; 3. Scope; 4. Waste cha-
racteristics and quantities; 5. Treatment of wastes; 6. Scenarios
for the transportation and disposal of wastes; 7. Loading and
transportation of large volumes of waste; 8. Disposal of large
volumes of waste; 9. Disposal of facility operation, closure and
surveillance; 10. Review of operational experience; 11. Radia-
tion protection and safety plan; 12. Conclusions; Appendix A.
Radiological criteria required to implement the cleanup of large
areas after an accident at a nuclear facility; Appendix B. A
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generic method for estimating costs of waste loading, transpor-
tation and disposal; Appendix C. Experience in Canada with the
transportation and long term management of radioactively con-
taminated soils; Appendix 0. Experience in the USA with the
transportation and disposal of radium contaminated waste;
Appendix E. Transportation and disposal of large volumes of
contaminated material arising from cleanup after the Chernobyl
accident.

STI/DOC/10/330 (69 pp., 18 figures; 1992)
ISBN 92-0-100792-2
Price: 280 Austrian Schillings

EVALUATION OF ACTINIDE PARTITIONING AND
TRANSMUTATION
Technical Reports Series No. 214

This report summarizes the results and conclusions of technical
studies performed in connection with a four year co-ordinated
research programme. The publication should be valuable in
helping countries to consider their future research activities
and policy with regard to waste management for the actinide
elements.

STI/DOC/10/214 (124 pp., 15 figures; 1982)
ISBN 92-0-125182-3
Price: 320 Austrian Schillings

EVALUATION OF SPENT FUEL AS A FINAL WASTE FORM
Technical Reports Series No. 320
(See under Spent Fuel Management)

FACTORS RELEVANT TO THE RECYCLING OR REUSE OF
COMPONENTS ARISING FROM THE DECOMMISSIONING
AND REFURBISHMENT OF NUCLEAR FACILITIES
Technical Reports Series No. 293

The decommissioning and decontamination of nuclear facilities
is a topic of interest because of the large number of older
nuclear facilities which are, or soon will be, retired from service.
This publication provides a review of the engineering, social,
scientific and administrative factors relevant to the safe recyc-
ling or reuse of components arising from decommissioning or
refurbishment of nuclear facilities.

Contents: 1. Introduction; 2. Scope; 3. Recycling in industry;
4. Recycling or reuse of nuclear components; 5. Decontamina-
tion for recycling or reuse; 6. Factors to be considered in the
recycling or reuse of components; 7. Life extension of facilities;
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6. Safety in recycling or reuse; Summary and conclusions;
Annex. Monitoring for compliance with release criteria.

STI/DOC/10/293 (75 pp., 17 figures; 1988)
ISBN 92-0-125888-7
Price: 250 Austrian Schillings

FEASIBILITY OF SEPARATION AND UTILIZATION OF
CAESIUM AND STRONTIUM FROM
HIGH LEVEL LIQUID WASTE
Technical Reports Series No. 356

This is the first report reviewing some of the aspects of th*
recovery and utilization of caesium and strontium from high
level waste and the consequent impacts on high level waste
management strategy.

Contents: 1. Introduction; 2. Current and future arisings of
137Cs and 90Sr from spent nuclear fuel; 3. Potential applica-
tions for 137Cs and 90Sr; 4. Impact of fission product separation
on high level waste management; 5. Methods for recovery and
immobilization of 137Cs and ^Sr; 6. Economic aspects; 7. Pub-
lic acceptability of radiation sources; 8. Conclusions; Appendix:
Some aspects of solvent extraction methods for caesium and
strontium recovery from HLW.

STI/DOC/10/356 (51 pp.; 1993)
ISBN 92-0-102093-7
Price: 220 Austrian Schillings

FEASIBILITY OF SEPARATION AND UTILIZATION OF
RUTHENIUM, RHODIUM AND PALLADIUM FROM HIGH
LEVEL WASTES
Technical Reports Series No. 308

The fission product nuclides generated during the irradiation of
reactor fuel include several useful materials, among them pre-
cious metals of the platinum group (ruthenium, rhodium and
palladium) which are of great commercial importance, occur
rarely in nature and are highly valuable. This report is intended
mainly to provide a basis for further consideration of the options
for platinum group metal recovery from high levsl radioactive
wastes, and for the formulation of appropriate strategies.

Contents: 1. Introduction; 2. Properties, uses and markets for
platinum group metals; 3. Production of platinum group metals
in nuclear reactors: composition, cooling effects and amounts
arising; 4. Occurrence of platinum group metals in nuclear fuel
cycle operations; 5. Recovery and purification of platinum group
metals from nuclear fuel reprocessing wastes; 6. Radiation
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safety and licensing considerations; 7. Conclusions and recom-
mendations.

STI/DOC/10/308 (41 pp., 11 figures; 1989)
ISBN 92-0-145089-3
Price: 180 Austrian Schillings

GEOLOGICAL DISPOSAL OF SPENT FUEL AND
HIGH LEVEL AND ALPHA BEARING WASTES
Proceedings Series
(See under Spent Fuel Management)

GUIDE TO THE SAFE HANDLING OF RADIOACTIVE
WASTES AT NUCLEAR POWER PLANTS
Technical Reports Series No. 198

The report defines the aims and objectives of waste manage-
ment at nuclear power plants. Present techniques for treating,
conditioning, storing and disposing of gaseous, liquid and solid
waste on and off the site are summarized, and a consensus
of good practice in waste management based on current
knowledge and experience is given. The guide also contains
brief chapters on transport of wastes, monitoring systems,
safety analyses and a review of future trends in waste
management.

Contents: Introduction; Objectives of waste management; Ter-
minology used; Legal and administrative aspects; Design of
waste management systems; Sources and characteristics of
radioactive waste; Handling, treatment and conditioning of
radioactive waste; Waste management monitoring systems;
Storage and disposal; Transport of radioactive wastes; Safety
analyses; Future trends in nuclear waste management; Appen-
dices 1 and 2.

STI/DOC/10/198 (84 pp., 16 figures; 1980)
ISBN 92-0-125080-0
Price: 220 Austrian Schillings

HANDLING AND STORAGE OF CONDITIONED HIGH LEVEL
WASTES
Technical Reports Series No. 229

The present report introduces important principles that need to
be considered as plans for waste facilities are developed, and
describes some existing and conceptual facilities. In addition, it
discusses important safety and economic aspects.

Contents: Introduction; Objectives and constraints of high level
waste management; Conditioning of high level waste; Handling
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and transport of conditioned high level waste; Facilities for
storage of conditioned high level wastes; Safety assessment;
Economic considerations; Conclusions; Appendix: The basis
for the cost deviations described in section 7.

STI/DOC/10/229 (78 pp., 23 figures; 1983)
ISBN 92-0-125283-8
Price: 250 Austrian Schillings

HANDLING OF TRITIUM BEARING WASTES
Technical Reports Series No. 203

The generation of nuclear power and reprocessing of nuclear
fuel results in the production of tritium and the possible need to
control the release of tritium contaminated effluents. In assess-
ing the need for controls, it is necessary to know the production
rates of tritium at different facilities, the technologies available
for separating tritium from different gaseous and liquid streams,
and the methods that can be used for storage and disposal of
tritiated wastes. These topics are discussed in the present
report.

Contents: 1. Introduction; 2. Tritium sources, production and
release rates; 3. Tritium containment and collection; 4. Tritium
separation and enrichment; 5. Conditioning of tritium containing
compounds for storage or disposal; 6. Disposal of tritium bear-
ing wastes; 7. Effluents and system monitoring; 8. International
programmes and co-ordination; 9. Summary and recommenda-
tions; References; Glossary; Appendix I—VII.

STI/DOC/10/203 (137 pp., 29 figures; 1981)
ISBN 92-0-125081-9
Price: 320 Austrian Schillings

IMMOBILIZATION OF LOW AND INTERMEDIATE LEVEL
RADIOACTIVE WASTES WITH POLYMERS
Technical Reports Series No. 289

The conversion of treated radioactive wastes by solidification to
obtain stable forms is an important step in waste management
because in this way the potential for radioactivity release to the
environment during storage, transportation and disposal can be
minimized. This report reviews current practices in the immobili-
zation of low and intermediate level radioactive wastes with
polymers as well as new and promising research and develop-
ment in this field. Some background information on the proper-
ties of polymers is given.

Contents: 1. Introduction; 2. Characteristics and sources of low
and intermediate level radioactive vastes; 3. Characterization
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of polymers; 4. Pre-treatment of wastes before immobilization;
5. Immobilization processes; 6. Conclusions.

STI/DOC/10/289 (115 pp., 31 figures; 1988)
ISBN 92-0-125588-8
Price: 350 Austrian Schillings

IMPROVED CEMENT SOLIDIFICATION OF LOW AND
INTERMEDIATE LEVEL RADIOACTIVE WASTES
Technical Reports Series No. 350

This report provides an explanation of the chemistry of cemen-
tation systems and assistance in facilitating the choice of
solidification agents and processing equipment, it reviews
recent developments in cementation technology for improving
the quality of cemented waste forms and gives a brief descrip-
tion of the various cement solidification processes in use.

Contents: 1. Introduction; 2. Waste characterization; 3. Charac-
terization of cement for solidification of waste; 4. Cement
admixtures; 5. Chemical aspects of waste cementation;
6. Cement solidification processes; 7. Properties of immobilized
waste forms.

STI/DOC/10/350 (110 pp., 32 figures; 1993)
ISBN 92-0-100493-1
Price: 400 Austrian Schillings

MANAGEMENT OF ABNORMAL RADIOACTIVE WASTES AT
NUCLEAR POWER PLANTS
Technical Reports Series No. 307

This report discusses the management of abnormal wastes at
nuclear facilities. It is intended to give guidance to nuclear
power plant operators on the technical means available to
enable abnormal wastes to be managed safely, and to provide
assistance in the selection of appropriate technologies and
processes that can be used for abnormal situations. In addition
subjects such as pre-planning and provisions for abnormal
waste management, decision making on the management of
abnormal wastes and adequate waste characterization are also
discussed.

Contents: 1. Introduction; 2. Pre-planning; 3. Abnormal waste
management decision making and planning; 4. Characteriza-
tion of the wastes; 5. Decontamination; 6. Treatment of liquid
wastes; 7. Treatment of gaseous wastes; 8. Treatment of solid
wastes; 9. Conditioning of abnormal radioactive wastes;
10. Storage, transport and disposal; References; Annex 1.
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Experience with abnormal wastes and their management in
selected power plants; Annex li. Examples of decision making
processes in the management of abnormal wastes.

STI/DOC/10/307 (122 pp., 11 figures; 1989)
ISBN 92-0-125580-e
Price: 380 Austrian Schillings

MANAGEMENT OF ALPHA CONTAMINATED WASTES
Proceedings Series

Proceedings of a symposium organized in co-opetation with
CEC, Vienna, 2-6 June 1980. The purpose was to review tech-
nologies and processes in the management of alpha contami-
nated wastes and effluents from nuclear facilities, to identify
areas cf important progress and to indicate where further
development was needed. Discussions concentrated on volume
reduction techniques, the technology for incoporating the con-
centrates into solid forms and the choice of the matrix for safe
interim storage and disposal. Further topics of discussion were
the multi-barrier scheme and the options for disposal of waste
into geological formations. It was demonstrated that the safe
management and disposal of alpha contaminated wastes, espe-
cially wastes containing plutonium, was possible.

Contents: General policies and particular aspects; Alpha waste
management practices; Volume reduction techniques; Condi-
tioning; Alpha monitoring; Actinides partitioning; Disposal
options.

STI/PUB/562 (714 pp., 205 figures; 1981)
ISBN 92-0-020081
Price: 1320 Austrian Schillings

MANAGEMENT OF CLADDING HULLS AND
FUEL HARDWARE
Technical Reports Series No. 25*

The reprocessing of spent fuel from power reactors based on
chop-leach technology produces a solid waste product of clad-
ding hulls and other metallic residues. A considerable amount
of research and development work on the treatment and condi-
tioning of hulls and fuel hardware has been undertaken.
However, no final disposal routes and corresponding reposi-
tories have been established and it was felt timely to review
collectively the various developments in this subject area and to
ensure the dissemination and exchange of the current, most up-
to-date technology in this field.
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Contents: Introduction; Characterization of spent cladding hulls
and fuel hardware; Treatment and conditioning of hulls and
hardware; Characterization of conditioned waste forms;
Storage and disposal: general considerations; Conclusions and
recommendations; Glossary of some basic terms used in the
report.

STI/DOC/10/258 (92 pp., 30 figures; 1985)
ISBN 92-0-125985-9
Price: 280 Austrian Schillings

MANAGEMENT OF GASEOUS WASTES FROM
NUCLEAR FACILITIES
Proceedings Series

Proceedings of a symposium jointly organized with OECD/NEA,
Vienna, 18-22 February 1980. Topics included scientific, tech-
nical and technological aspects associated with gaseous
wastes and effluent treatment at nuclear facilities, general
management aspects as well as more specific and technical
matters such as the removal and retention of noble gases, off-
gas cleaning systems and storage and disposal.

Contents: Introductory paper; General aspects of the manage-
ment of gaseous wastes from nuclear facilities; Sources and
characteristics of off-gas from nuclear facilities; Removal and
retention of radioiodine, tritium and carbon-14; Removal and
retention of noble gases; Filtration, sampling and monitoring of
airborne effluents; Off-gas cleaning system operation; Off-gas
cleaning system design; Storage and disposal.

STI/PUB/561 (701 pp., 215 figures; 1980)
ISBN 92-0-020380-9
Price: 1300 Austrian Schillings

MANAGEMENT OF LOW AND INTERMEDIATE LEVEL
RADIOACTIVE WASTES 1988
Proceedings Series

Proceedings of a symposium jointly organized with CEC,
Stockholm, Sweden, 16-20 May 1988. The symposium ad-
dressed all main stages in the management of radioactive
wastes, namely treatment, conditioning, waste form character-
ization and disposal. At the symposium the substantial progress
in the development of these systems was indicated. In this
context the construction of a deep repository with complemen-
tary regulatory arrangements in Sweden was an important
milestone in the establishment of waste management facilities.
The various contributions represent a wide spectrum of prob-
lems associated with the management of radioactive wastes in
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different countries, describe national waste management poli-
cies in Member States, and present new ideas, approaches and
problems, for example problems of management of mixed
hazardous wastes which contain not only radioactive materials
but also other chemically hazardous or aggressive non-
radioactive components.

Contents: (Vol.1) National and international waste management
programmes and policies; Disposal options and performance
arid safety assessment; Waste characterization, quality control
and acceptance criteria; Treatment and conditioning of solid
wastes (including volume reduction); Treatment and condition-
ing of mixed hazardous wastes and institutional wastes; (Vol. 2)
Treatment and conditioning of liquid wastes; Disposal and
safety assessment; Waste characterization and acceptance
criteria; Treatment and conditioning of radioactive wastes.

STI/PUB/784 (Vol. 1: 459 pp., 92 figures; Vol. 2; 314 pp.,
73 figures; 1989)
1: ISBN 92-0-020089-3
2: ISBN 92-0-020189-X
Price: Vol. 1: 1370 Austrian Schillings

Vol. 2: 780 Austrian Schillings

MANAGEMENT OF RADIOACTIVE WASTES FROM
NUCLEAR POWER PLANTS — Code of Practice
Safety Series No. 69

This standard provides requirements and guidance regarding
basic safety matters for the management of nuclear power plant
radioactive wastes. It is of interest to senior management
staff in regulatory authorities and implementing organizations
designing, manufacturing and operating waste management
systems.

Contents: Introduction; Waste management objective and
requirements; Administrative and legal aspects; Design of
waste management systems; Operation of waste management
systems; Surveillance and monitoring of waste management
systems; Transport of wastes; Disposal; Waste management
considerations associated with spent fuel; Waste management
aspects of decommissioning; Waste from unplanned events;
Quality assurance.

STI/PUB/705 (44 pp.; 1985)
E ISBN 92-0-123685-9
F ISBN 92-0-223386-1
R ISBN 92-0-423287-0
S ISBN 92-0-323386-5
Price: 150 Austrian Schillings
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MANAGEMENT OF RADIOACTIVE WASTES PRODUCED BY
USERS OF RADIOACTIVE MATERIALS
Safety Series No. 70

The present publication draws upon experience gained gener-
ally in the preparation and application of radioactive materials
and the subsequent disposal of radioactive wastes. It outlines
current applications of radionuclides and provides information
and guidance for waste management, including treatment tech-
niques that may be available to establishments and individual
users.

Contents: Introduction; Scope; General considerations; Control;
Applications; Solid waste management; Liquid waste manage-
ment; Airborne discharges; Conclusions; Annex 1. Radioactive
materials co-ordinator — functions; Annex 2. Regulations
issued by the National Institute of Radiation Protection
(Sweden) on radioactive waste not associated with nuclear
energy.

STI/PUB/711 (37 pp.; 1985)
ISBN 92-0-123885-1
Price: 160 Austrian Schillings

MANAGEMENT OF SEVERELY DAMAGED NUCLEAR FUEL
AND RELATED WASTE
Technical Reports Series No. 321
(See under Spent Fuel Management)

MANAGEMENT OF TRITIUM AT NUCLEAR FACILITIES
Technical Reports Series No. 234

This report summarizes the results and conclusions of studies
performed in connection with a four-year co-ordinated research
programme on the handling of tritium contaminated effluents
and wastes.

Contents: Introduction; Handling of tritium; Tritium separation
and enrichment; Conditioning; Storage and disposal; Conclu-
sions and recommendations.

STI/DOC/10/234 (62 pp., 19 figures; 1984)
ISBN 92-0-125084-3
Price: 210 Austrian Schillings
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MANAGEMENT OF WASTES FROM URANIUM
MINING AND MILLING
Proceedings Series

Proceedings of a symposium organized in collaboration with
OECD/NEA and held in Albuquerque, USA, 10-14 May 1982.
This was the first IAEA symposium devoted exclusively to the
management of wastes from the uranium mining and milling
industry. The papers and discussions provide an authoritative
account of the status of management of wastes from the ura-
nium mining and milling industry, the experience gained, the
investigations undertaken to study various alternative waste
management possibilites, and remedial action concerning
wastes that have already accumulated.

Contents: Keynote address; Review of national programmes;
Objectives and criteria for long-term management and disposal;
Concept evaluation for management and disposal; Characteri-
zation of wastes; Waste water treatment and tailings condition-
ing; Decommissioning and rehabilitation technology develop-
ment; Radiological impact assessment; Environment surveil-
lance and monitoring; Radiation measurements; National
research and development programmes; Panel discussions and
closing remarks.

STI/PUB/622 (735 pp., 171 figures; 1982)
ISBN 92-0-020282-9
Price: 1440 Austrian Schillings

METHODOLOGY AND TECHNOLOGY OF
DECOMMISSIONING NUCLEAR FACILITIES
Technical Reports Series No. 267

This report is a review of the current state of the methodology
and technology of decommissioning nuclear facilities including
remote systems technology.

Contents: Introduction; Scope; Definitions of the basic stages of
decommissioning; Considerations affecting decommissioning
choices; Methodology and technology of decommissioning;
Decommissioning safety; Facilitation of decommissioning;
Information database; Conclusions and recommendations;
Annex A: Inventory of nuclear facilities of interest to decommis-
sioning; Annex B: Disassembly techniques; Annex C: Remotely
controlled equipment for decommissioning.

STI/DOC/10/267 (107 pp., 21 figures; 1986)
ISBN 92-0-125286-2
Price: 330 Austrian Schillings
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MONITORING PROGRAMMES FOR UNRESTRICTED
RELEASE RELATED TO DECOMMISSIONING OF
NUCLEAR FACILITIES
Technical Reports Series No. 334

The present report was conceived as a technical document in
an effort to achieve international consensus on release criteria
for the decommissioning of nuclear facilities. It provides an
overview of all the factors to be considered in the development,
planning and implementation of a monitoring programme to
assure regulatory compliance with criteria for unrestricted
release of materials, buildings and sites from decommissioning.

Contents: 1. Introduction; 2. Purpose and scope; 3. Release
criteria; 4. Common practices for unrestricted release; 5. Fac-
tors to be considered in determining a monitoring programme;
6. Instruments and methods; 7. Final survey; 8. Quality assur-
ance and documentation; &. Cost of monitoring for compliance;
References; Appendix: Statistical considerations of the critical
level and the detection unit.

STI/DOC/10/334 (39 pp., 4 figures; 1992)
ISBN 92-0-101192-X
Price: 180 Austrian Schillings

NUCLEAR POWER, NUCLEAR FUEL CYCLE AND WASTE
MANAGEMENT: STATUS AND TRENDS 1991
Part C of the IAEA Yearbook 1991
(See under Nuclear Fuel Cycle and Waste Management)

NUCLEAR POWER, NUCLEAR FUEL CYCLE AND WASTE
MANAGEMENT: STATUS AND TRENDS 1992
Part C of the IAEA Yearbook 1992
(See under Nuclear Fuel Cycle and Waste Management)

NUCLEAR POWER, NUCLEAR FUEL CYCLE AND WASTE
MANAGEMENT: STATUS AND TRENDS 1993
Part C of the IAEA Yearbook 1993
(See under Nucleat Fuel Cycle and Waste Management)

OFF-GAS AND AIR CLEANING SYSTEMS FOR ACCIDENT
CONDITIONS IN NUCLEAR POWER PLANTS
Technical Reports Series No. 358

Air cleaning systems are subjected to major challenges under
accident conditions and the potential large source terms require
the highest environmental protection from atmospheric release.
The objective of this report is to consider the principles involved
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and to survey existing systems and equipment for the mitigation
of the consequences of abnormal plant operations, including
severe accidents beyond the design basis. Some experiences
under abnormal conditions and international trends in the
development of accident air cleaning are also included.

Contents: 1. Introduction; 2. Source terms; 3. Design principles;
4. Control of airborne contamination in design basis accidents;
5. Control of airborne contamination in severe accidents;
6. Experience and trends; 7 Conclusions and recommenda-
tions; Appendix: Testing of off-gas cleaning equipment for
nuclear power plants.

STI/DOC/10/358 (117 pp., 48 figures; 1993)
ISBN 92-0-102993-4
Price: 400 Austrian Schillings

OPERATIONAL EXPERIENCE IN SHALLOW GROUND
DISPOSAL OF RADIOACTIVE WASTES
Technical Reports Series No. 253

This publication collects information from those Member States
having extensive experience in the field for use as guidance in
the development of future disposal facilities, especially in coun-
tries just initiating and developing their disposal programmes.

Contents: Introduction; A national strategy for radioactive
waste disposal; Waste treatment and conditioning; The site;
Design and operation of repositories; Surveillance; Summary
comments.

STI/DOC/10/253 (87 pp., 30 figures; 1985)
ISBN 92-0-125585-3
Price: 280 Austrian Schillings

OPERATIONAL MANAGEMENT FOR RADIOACTIVE
EFFLUENTS AND WASTES ARISING IN NUCLEAR t-OWER
PLANTS: A Safety Guide
Safety Series No. 50-SG-O11

This guide covers the provisions to be made by the operating
organization prior to and during the commissioning and operat-
ing phases of a nuclear power plant in order to keep the radio-
logical impact on the environment and the radiation exposure of
the general public as low as is reasonably achievable. It dis-
cusses the main sources of radioactive wastes and the means
available ror their minimization, the classification and segrega-
tion of these wastes and the waste monitoring programmes
on-site.

92



Contents: Introduction; Objectives of the waste management
programme; Control of waste production; Waste treatment;
Waste storage; Waste transport; Effluent releases and environ-
mental monitoring; Abnormal conditions; Administration and
organization; Annex 1. Operating procedures; Annex II. Moni-
toring parameters of waste treatment systems; Annex III. Waste
treatment systems.

STI/PUB/734 (52 pp.; 1986)
E ISBN 92-0-123686-7
C ISBN 92-0-523391-9
F ISBN 92-0-223687-9
R ISBN 92-0-424188-8
S ISBN 92-0-323487-X
Price: 200 Austrian Schillings

OPTIONS FOR THE TREATMENT AND SOLIDIFICATION OF
ORGANIC RADIOACTIVE WASTES
Technical Reports Series No. 294

Solid and liquid organic radioactive wastes are generated from
nuclear fuel cycle facilities and nuclear research cen'res and
from certain uses of radioisotopes in medicine and from
research and development in other fields. Compared to other
radioactive wastes, the volume of organic wastes generated is
small; nevertheless they require a waste management strategy
for safe handling, processing and final disposal. This report
presents a review of the latest technical information available on
options for the treatment and conditioning of organic radioac-
tive wastes.

Contents: 1. Introduction; 2. Waste characterization; 3. Waste
management strategies; 4. Treatment and immobilization
options; 5. Characterization of conditioned organic wastes;
6. Conclusions.

STI/DOC/10/294 (75 pp., 21 figures; 1989)
ISBN 92-0-125089-4
Price: 250 Austrian Schillings

PARTICIPATE FILTRATION IN NUCLEAR FACILITIES
Technical Reports Series No. 325

The removal of participate radioactive material from exhaust air
or gases is an essential feature of virtually all nuclear facilities.
Recent IAEA publications have covered the broad designs of
off-gas and air cleaning systems for a range of nuclear power
plants and other facilities. This report is a complementary
guidebook that examines in detail the latest developments in
the design, operation, maintenance and testing of fibrous air
filters.
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Contents: 1. Introduction; 2. Fundamentals of filtration; 3. Char-
acteristics of filtration systems; 4. Use of aerosol filters in
nuclear facilities; 5. Ventilation and filter systems; 6. Handling,
inspection and installation of new filter inserts; 7. Filter testing;
8. Handling, storage and disposal of contaminated filter inserts;
9. Trends and developments.

STI/DOC/10/325 (102 pp., 41 figures; 1991)
ISBN 92-0-125491-1
Price: 360 Austrian Schillings

PERFORMANCE OF ENGINEERED BARRIERS IN DEEP
GEOLOGICAL REPOSITORIES
Technical Reports Series No. 342

This report describes the performance of certain types of
engineered barriers, e.g. backfills for excavated areas, buffers
between the waste container and the host rock, and seals for
boreholes, shafts and drifts, in a deep geological repository sys-
tem for the disposal of high level radioactive wastes. In addition,
it provides technical information relevant to their development.

Contents: 1. Introduction; 2. Objectives and scope; 3. Perfor-
mance of the backfill and sealing systems and their evaluation;
4. Repository design concepts; 5. Seal performance functions;
6. Laboratory and field testing; 7. Summary and conclusions.

STI/DOC/10/342 (79 pp., 23 figures; 1992)
ISBN 92-0-103892-5
Price: 300 Austrian Schillings

PLANNING AND MANAGEMENT FOR THE
DECOMMISSIONING OF RESEARCH REACTORS AND
OTHER SMALL NUCLEAR FACILITIES
Technical Reports Series No. 351

This report provides guidance on the proper planning and
management for the decommissioning of research reactors and
other small nuclear facilities. The information contained in the
report can, to a large extent, also be applied to the decommis-
sioning of large facilities.

Contents: 1. Introduction; 2. Scope of the report; 3. Reasons for
and stages of decommissioning; 4. Decommissioning plann-
ing; 5. Decommissioning management; 6. Quality assurance;
7. Waste management; 8. Decommissioning cost and financ-
ing; 9. Responsibilities and functions of parties in decommis-
sioning; 10. Regulatory interfaces; 11. Recommendations for
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further work; 12. Summary; Annex: Stages of Decommission-
ing; Glossary.

STI/DOC/10/351 (50 pp.; 1993)
ISBN 92-0-100693-4
Price: 220 Austrian Schillings

PLANNING FOR CLEANUP OF LARGE AREAS
CONTAMINATED AS A RESULT OF A NUCLEAR ACCIDENT
Technical Reports Series No. 327

The present report is the second of three IAEA publications
dealing with the cleanup of large areas contaminated as a result
of a nuclear accident. It is mainly a planning and management
document, outlining the broad strategic and tactical approach to
cleanup, the management structure and other key require-
ments. The report also shows how the various subplans inter-
face and interact to ensure that cleanup can be performed
safely, efficiently and as quickly as possible under adverse
conditions.

Contents: 1. Introduction; 2. Purpose; 3. Scope; 4. Responsibili- I
ties for emergency planning and management; 5. Planning and >
managing the cleanup; 6. Data management; 7. Geographical
co-ordinate grid system; 8. Radiological survey plan; 9. Com-
pliance with release criteria; 10. Logistic support; 11. Quality
assurance plan; 12. Training and exercises; 13. Updating the
preliminary cleanup plan; 14. Radiation protection and safety of
workers; 15. Summary; Appendix A: Brief review of cleanup
methodology and technology; Appendix B: Examples of data
management systems which could be applied to the cleanup of
large areas.

STI/DOC/10/327 (56 pp., 8 figures; 1991)
ISBN 92-0-125691-4
Price: 220 Austrian Schillings

RADIOACTIVE WASTE MANAGEMENT
Proceedings Series

Proceedings of a conference, organized in co-operation with
USDOE, Seattle, Washington, 16-20 May 1983. The aim of the
conference was: (a) to provide a forum for an international
exchange of information on the various technical, environmen-
tal, regulatory, institutional, social and economic aspects of
radioactive waste management for both policy makers and tech-
nical experts; (b) to highlight issues of current importance; and
(c) to identify possible approaches to their solution on the basis
of knowledge accumulated from past experience, research and
development work and policy considerations.
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Vol. 1: Opening session; Waste management policy and its im-
plementation; National and multinational approaches;
Legal, economic, environmental and societal aspects.

STI/PUB/649 (408 pp., 32 figures; 1984)
ISBN 92-0-020284-5
Price: 940 Austrian Schillings

Vol. 2: Waste handling, treatment and conditioning: at nuclear
facilities (overview); from nuclear power plants; from
reprocessing plants (national experience); of high-level
and specific wastes from reprocessing plants; Handling
and treatment of other wastes, including gaseous,
decommissioning, etc.

STI/PUB/649 (544 pp., 107 figures; 1984)
ISBN 92-0-020384-1
Price: 1250 Austrian Schillings

Vol. 3: Storage and disposal of radioactive waste; general
aspects; national concepts; high level waste — under-
ground pilot projects; low and intermediate level
wastes.

STI/PUB/649 (584 pp., 138 figures; 1984)
ISBN 92-0-020484-8
Price: 1330 Austrian Schillings

Vol. 4: Environmental and safety assessment of waste man-
agement systems: goals and methodologies; Safety and
performance assessments for deep geological reposi-
tories; Safety assessment for the disposal of low and
intermediate level wastes and mill tailings.

STI/PUB/649 (428 pp., 75 figures; 1984)
ISBN 92-0-020584-4
Price: 960 Austrian Schillings

Vol. 5: Radioactive releases into the environment from nuclear
operations: status and future; Environmental transport
processes and models; Control of radioactive waste dis-
posal into the marine environment; Panel: Prospects for
international co-operation; Concluding Panel; Contents
of volumes 1-4.

STI/PUB/649 (484 pp., 46 figures; 1984)
ISBN 92-0-020684-0
Price: 1100 Austrian Schillings

RADIOACTIVE WASTE MANAGEMENT —
An IAEA Source Book

This is a source book giving pertinent information to help
national authorities in the development of their strategies for
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public understanding of radioactive waste management issues.
It shows how to translate and communicate to the public the
technical solutions adopted and how to promote possibilities for
an exchange of views between interested individuals and
groups.

Contents: Executive summary; 1. Introduction; 2. Types and
properties of radioactive wastes; 3. Radioactive waste manage-
ment, strategies and quality assurance; 4. Protection goals;
5. Radioactive waste management prior to disposal; 6. Dis-
posal; 7. Long term assessment of waste disposal systems;
8. Institutional aspects; 9. Sociopolitical and ethical concerns;
10. Public understanding and acceptance; 11. Activities of inter-
national, multinational and intergovernmental organizations
and agencies; Appendix 1: Definition of terms; Appendix 2: List
of IAEA documents on radioactive waste management.

STI/PUB/889 (276 pp., 39 figures; 1992)
ISBN 92-0-102892-X
Price: 420 Austrian Schillings

RADIOACTIVE WASTE MANAGEMENT GLOSSARY

The purpose of this glossary is to provide a source of words
which are commonly and internationally used or have special
meanings in the field of radioactive waste management. It
should further contribute to a commc • use of terms in the IAEA
Radioactive Waste Safety Standards (RADWASS) series. In the
context of this glossary, the term 'waste' refers, in general, to
radioactive waste unless otherwise specified.

STI/PUB/940 (55 pp., 1993)
ISBN 92-0-103493-8
Price: 200 Austrian Schillings

RADIOIODINE REMOVAL IN NUCLEAR FACILITIES:
METHODS AND TECHNIQUES FOR NORMAL AND
EMERGENCY SITUATIONS
Technical Reports Series No. 201

The main items of discussion are: to identify and quantify the
emission sources for radioiodine isotopes; to assess the latest
developments in radioiodine control technology, under normal
and emergency conditions; to compare proposals and plans of
various Member States to remove and store radioiodine; and to
discuss methods of disposal.

Contents: 1. Source terms; 2. Iodine retention in nuclear power
plants; 3. Removal of radioiodine at reprocessing plants;
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4. Conditioning, packaging, and engineered storage; 5. Ulti-
Tiate disposal of 1 2 9 I ; Concluding remarks; Appendices I to VI;
References.

STI/DOC/10/201 (98 pp., 19 figures; 1980)
ISBN 92-0-125280-3
Price: 250 Austrian Schillings

REPORT ON RADIOACTIVE WASTE DISPOSAL
Technical Reports Series No. 349

The purpose of this report is to provide an overview of the cur-
rent knowledge in the field of radioactive waste disposal, limit-
ing itself to the essential topics in this field. It covers the basic
principles associated with the state of the art of near surface
and deep geological radioactive waste disposal, including
examples of prudent practice, and provides basic information
on performance assessment methods.

Contents: 1. Introduction; 2. Background information; 3. Nature
and function of natural barriers; 4. Engineering barriers;
5. Siting and site characterization; 6. Repository concepts and
operation; 7. Performance assessment of disposal systems;
8. Regulatory and institutional aspects; 9. Conclusions.

STI/DOC/10/349 (104 pp., 22 figures; 1993)
ISBN 92-0-100393-5
Price: 360 Austrian Schillings

SAFE MANAGEMENT OF WASTES FROM THE MINING AND
MILLING CF URANIUM AND THORIUM ORES: Code of
Practice and Guide to the Cade
Safety Series No. 85

This publication is an update of IAEA Safety Series No. 44, pub-
lished in 1976, necessitated by a number of developments in
the technical and regulatory aspects of the management of
wastes resulting from the mining and milling of uranium and
thorium ores. It consists of two parts: a Code of Practice (Part I)
and a Guide to the Code (Part II). The Code sets forth the
requirements for the safe and responsible handling of the
wastes, while the Guide presents further guidance in the use of
the Code together with some discussion of the technology and
concepts involved.

Contents: Part 1. Code of Practice: 1. Introduction; 2. Objective;
3. Scope; 4. Definitions; 5. Wastes from the mining and milling
of radioactive ores, their radiological impact and control by
waste management; 6. Principles of radiological protection; 7.
Responsibilities; 8. Design of waste management facilities; 9.
Collection, storage and treatment of wastes; 10. Operation of
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waste management facilities; 11. Decommissioning of mines,
mills and waste management facilities; 12. Monitoring, surveil-
lance and maintenance. Part 2. Guide to the Code: 1. Introduc-
tion; 2. Objective; 3. Scope; 4. Definitions; 5. Wastes from the
mining and milling of radioactive ores, their radiological impact
and control by waste management; 6. Principles of radiological
protection; 7. Responsibilities; 8. Design of waste management
facilities; 9. Collection, storage and treatment of wastes;
10. Operation of waste management facilities; 11. Decommis-
sioning of mines, mills and waste management facilities;
12. Monitoring, surveillance and maintenance; References.

STI/PUB/772 (70 pp., 2 figures; 1987)
E ISBN 92-0-123587-9
F ISBN 92-0-224188-0
R ISBN 92-0-423689-2
S ISBN 92-0-323488-8
Price: 260 Austrian Schillings

SEALING OF UNDERGROUND REPOSITORIES FOR
RADIOACTIVE WASTES
Technical Reports Series No. 319

For high level and alpha bearing radioactive wastes, the dis-
posal concept most generally agreed upon is the emplacement
of the conditioned waste in deep underground respositories in
stable geological formations. The report reflects the general
consensus that long lived radioactive wastes can be isolated
safely from man's environment in such repositories located in
deep, geological formations. One of the most important tasks in
the development of underground disposal systems is the plug-
ging of boreholes and the sealing of shafts excavated for either
exploratory or operational purposes. Several countries have
outlined proposals and identified geological formations for
detailed examination as potential host media for waste
repositories.

Contents: 1. Introduction and scope; 2. Background informa-
tion; 3. Performance specifications; 4. Materials and methods;
5. Longevity; 6. Design factors; 7. Design of sealing systems;
8. Performance testing: References; Glossary.

STI/DOC/10/319 (125 pp., 38 figures; 1990)
ISBN 92-0-125390-7
Price: 400 Austrian Schillings

SEPARATION, STORAGE AND DISPOSAL OF KRYPTON-85
Technical Reports Series No. 199

This publication reviews the technical means available for the
retention of krypton-85 and its immobilization, storage and dis-
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posal, having regard to the radiological hazards. It focuses on
the fuel reprocessing plant as a principal source of krypton-85
in the nuclear fuel cycle.

Contents: 1. Introduction; 2. Methods available for the separa-
tion of krypton from off-gases; 3. Separation of krypton from
reactor off-gas; 4. Separation of krypton from reprocessing off-
gas; 5. Conditioning methods; 6. Engineered storage; 7. Trans-
portation; 8. Disposal; 9. Conclusions; Appendix.

STI/DOC/10/199 (66 pp., 24 figures; 1980)
ISSN 92-0-125180-7
Price: 190 Austrian Schillings

SITE INVESTIGATIONS FOR REPOSITORIES FOR SOLID
RADIOACTIVE WASTES IN DEEP CONTINENTAL
GEOLOGICAL FORMATIONS
Technical Reports Series No. 215

This report covers the following subject areas: Generic and
regulatory activities and safety assessments; Investigation and
selection of repository sites; Waste acceptance criteria; Design
and construction of repositories; Operation, shutdown and sur-
veillance of repositories.

Contents: 1. Introduction; 2. Scope; 3. Waste and disposal con-
cepts; 4. Geological repository site selection; 5. Overview of
investigations for site selection; 6. Earth science investigative
needs and techniques for site evaluation; 7. Application of earth
science investigative studies; 8. Other studies; 9. Conclusions;
Appendix A. Synopsis of national activities on investigations for
deep geological repository sites as of May 1980; Appendix B.
Summary of principal hydrogeological testing methods; Appen-
dix C. Summary of geophysical log applications for repository
site investigations; Appendix D. Field geotechnical tests and
measurements; Appendix E. Principal laboratory geomechani-
cai testing methods; References; Bibliography; Glossary.

STI/DOC/10/215 (107 pp., 1 figure; 1982)
ISBN 92-0-125282-X
Price: 280 Austrian Schillings

SITE INVESTIGATIONS FOR REPOSITORIES FOR SOLID
RADIOACTIVE WASTES IN SHALLOW GROUND
Technical Reports Series No. 216

This report is essentially a companion document to Safety
Series No. 53, Shallow Ground Disposal of Radioactive Wastes:
A Guidebook, published by the IAEA in 1981.
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Contents: 1. Introduction; 2. Scope; 3. Waste and disposal con-
cepts; 4. Shallow ground disposal objectives and siting con-
siderations; 5. Overview of investigations for site selection;
6. Earth science investigative needs; 7. Techniques for earth
science investigations; 8. Safety analysis; 9. Other studies;
References; Bibliography; Glossary.

STI/DOC/10/216 (89 pp., 3 figures; 1982)
ISBN 92-0-125382-6
Price: 260 Austrian Schillings

SITE INVESTIGATIONS, DESIGN, CONSTRUCTION,
OPERATION, SHUTDOWN AND SURVEILLANCE OF
REPOSITORIES FOR LOW AND INTERMEDIATE LEVEL
RADIOACTIVE WASTES IN ROCK CAVITIES
Safety Series No. 62

This document is a follow-up report to IAEA Safety Series
No. 59, Disposal of Low and Intermediate Level Solid Radioac-
tive Waste in Rock Cavities -— A Guidebook, which reviewed
and gave general guidelines on the subject. The present publi-
cation is more technical in its approach.

Contents: Introduction; Scope; Basic considerations; Safety
assessments; Site investigations; Design, construction and
commissioning; Repository operation; Shutdown of the reposi-
tory; Surveillance of repositories.

STI/PUB/659 (92 pp., 8 figures; 1984)
ISBN 92-0-123284-5
Price: 300 Austrian Schillings

SITING, DESIGN AND CONSTRUCTION OF UNDERGROUND
REPOSITORIES FOR RADIOACTIVE WASTES
Proceedings Series

Proceedings of a symposium held in Hannover, Germany,
3-7 March 1986. The purpose was to review advances made in
the area of siting, design and construction of underground
repositories for radioactive wastes and to consider develop-
ments which are of future importance. Forty-nine papers were
presented, covering general approaches and regulatory
aspects, disposal in shallow ground and rock cavities, disposal
in deep geological formations and safety assessments.

Contents: Keynote address: Are we ready to construct and
operate an underground repository? General approaches and
regulatory aspects; Disposal in shallow ground and rock cavi-
ties; Disposal in deep formations: Investigations on sites; Dis-
posal in deep formations: Repository designs; Safety assess-
ment; Panel: Performance and safety assessments and their
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interactions with field investigations of deep geological reposito-
ries; Overview of symposium.

STI/PUB/715 (727 pp., 217 figures; 1986)
ISBN 92-0-020286-1
Price: 1780 Austrian Schillings

TECHNIQUES AND PRACTICES FOR PRETREATMENT OF
LOW AND INTERMEDIATE LEVEL SOLID AND LIQUID
RADIOACTIVE WASTES
Technical Reports Series No. 272

Pretreatment has come to be recognized as an important part
of the whole waste management system because of the large
volumes of radioactive wastes being generated and the high
cost of waste management, particularly with regard to disposal.
In this context, the volume reduction of waste arisings and
volume reduction during handling and treatment of wastes, in
addition to the increasing effectiveness of the whole manage-
ment system, are areas of great importance.

Contents: Introduction; Characterization of wastes; Considera-
tions in selection of pretreatment strategy; Pretreatment of
liquid wastes; Pretreatment of solid wastes; Examples of
national facilities; Conclusions; Appendix: Economics and cost
of pretreatment.

STI/DOC/10/272 (107 pp., 34 figures; 1987)
ISBN 92-0-125087-8
Price: 330 Austrian Schillings

TESTING AND MONITORING OF OFF-GAS CLEAN-UP
SYSTEMS AT NUCLEAR FACILITIES
Technical Reports Series No. 243

The present report deals in particular with testing and monitor-
ing of particulate filters, iodine sorption systems and noble gas
delay systems in nuclear power plants; however, many methods
are also applicable to the corresponding systems in other
nuclear facilities.

Contents: Introduction; Sources of airborne radionuclides and
gas cleaning systems; Testing of particulate filters and systems;
Iodine sorption system testing; Noble gas delay system testing;
Process control and performance monitoring; Criteria for testing
of gas cleaning systems; Trends and development of testing
and monitoring; Summary and conclusions; Appendix.

STI/DOC/10/243 (66 pp., 1 figure; 1984)
ISBN 92-0-125284-6
Price: 210 Austrian Schillings
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TREATMENT OF ALPHA BEARING WASTES
Technical Reports Series No. 267

The report reviews developments in the field aiming at the
improvement of the dissemination and exchange of the most up
to date technology. It discusses topics such as alpha waste
management activities, including sources and types of wastes,
treatment of liquid and solid wastes and examples of industrial
scale alpha treatment facilities.

Contents: 1. Introduction; 2. Sources, types, and volumes of
alpha bearing wastes; 3. Waste management strategies;
4. Treatment of solid alpha bearing wastes; 5. Treatment of
liquid alpha bearing wastes; 6. Alpha bearing waste treatment
facilities; 7. Conclusions and recommendations.

STI/DOC/10/287 (69 pp., 13 figures; 1988)
ISBN 92-0-125388-5
Price: 240 Austrian Schillings

TREATMENT OF LOW AND INTERMEDIATE LEVEL LIQUID
RADIOACTIVE WASTES
Technical Reports Series No. 236

This report includes and updates the information contained in
Technical Reports Series Nos 78, 87 and 89 on the treatment
methods for l:ouid waste. It is complemented by Technical
Reports Series No. 222, Conditioning of Low and Intermediate
Level Radioactive Waste, which is essential in providing a
general approach to the treatment of liquid wastes, and
No. 223, Treatment of Low and Intermediate Level Solid Radio-
active Wastes.

Contents: Introduction; Selection of a waste treatment system;
Types, sources, and characteristics of wastes; Separation and
segregation of waste streams; Solid-phase separation; Chemi-
cal precipitation; Ion exchange; Evaporation; Novel processes;
Concluding remarks; References; Annex: Other contaminants
in liquid wastes and effluents.

STI/DOC110/236 (145 pp., 37 figures; 1984)
ISBN 92-0-125184-X
Price: 420 Austrian Schillings

TREATMENT OF LOW AND INTERMEDIATE LEVEL SOLID
RADIOACTIVE WASTES
Technical Reports Series No. 223

The question of the treatment of low and intermediate level
wastes has assumed particular importance, mainly because of
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the increase of management costs, especially those connected
with transport, storage and disposal, and also because of the
tightening of regulatory requirements. Thus, volume reduction,
which can improve both the economics of management and the
environmental characteristics of waste, has become one of the
key issues, in particular for low and intermediate level wastes
from nuclear power plants. Consequently, advanced or high
efficiency volume reduction techniques are undergoing rapid
development. Also, more research is being directed towards
waste management planning, plant design and operation, and
the integration of individual methods into appropriate waste
management systems.

Contents: Introduction; Sources and types of waste; Pretreat-
ment of solid radioactive waste; Compaction; Combustion;
Decontamination of equipment and components; Conditioning
of processed primary waste; Secondary waste treatment; Con-
clusions and observations; Appendix 1.

STI/DOC/10/223 (93 pp., 22 figures; 1983)
ISBN 92-0-125183-1
Price: 300 Austrian Schillings

TREATMENT OF OFF-GAS FROM RADIOACTIVE WASTE
INCINERATORS
Technical Reports Series No. 302

The field of gaseous effluent treatment systeins for incinerators
is wide ranging. Efficient treatment systems extract contami-
nated air process gases and retain them by physical or chemi-
cal means. Off-gas cleaning systems have been developed to a
high technical standard. The primary purpose of this publication
is to describe the current design of off-gas cleaning technolo-
gies used in incinerator facilities for low level solid and liquid
wastes.

Contents: 1. Introduction; 2. Waste characteristics; 3. Incinera-
tor types and characteristics of off-gas streams; 4. Environmen-
tal and regulatory considerations; 5. General descriptions of
technologies for off-gas treatment; 6. Component design
aspects and performance characteristics; 7. Summary of indi-
vidual systems and operational experience; 8. Safety and oper-
ational upset conditions; 9. Problems and development needs;
10. Conclusions; Appendix A: Individual systems and opera-
tional experience.

STI/DOC/10/302 (229 pp., 79 figures; 1989)
ISBN 92-0-125389-3
Price: 640 Austrian Schillings

104



\

TREATMENT OF SPENT ION-EXCHANGE RESINS FOR
STORAGE AND DISPOSAL
Technical Reports Series No. 254

This report contains the results of a co-ordinated research
programme on improving the methods for solidification, condi-
tioning, storing and disposing of spent ion exchange resins,
together with additional data available from countries not par-
ticipating in the programme. The Annex gives a review of practi-
cal industrial experience in treating spent ion exchange resins.

Contents: Introduction; Spent resins management; Direct im-
mobilization; Pretreatment and volume reduction, immobiliza-
tion of residues; Comparison of waste forms made by direct
immobilization and after volume reduction; Considerations
for storage and disposal; Conclusions; Annex: Industrial
experience.

STI/DOC/10/254 (103 pp., 40 figures; 1985)
ISBN 92-0-125685-X
Price: 320 Austrian Schillings

TREATMENT, CONDITIONING AND DISPOSAL OF
IODINE-129
Technical Reports Series No. 276

The evaluation of optimum waste management practices for the
long lived iodine-129 has received special consideration with
the expansion of nuclear power programmes. Radioiodine can
be removed from off-gas streams by a variety of physical,
chemical or physicochemical processes. This publication
reviews the various techniques collectively and reports on cur-
rent developments of the techniques used in the immobilization
of recovered iodine and disposal of the conditioned wastes, with
due regard to the radiological hazards involved.

Contents: 1. Introduction; 2. Characteristics and arisings of
iodine-129; 3. Monitoring iodine-129; 4. Treatment and condi-
tioning of iodine-129 in nuclear fuel reprocessing; 5. Disposal
options and associated radiological impacts; 6. Radiological
significance of iodine-129 in disposal of unreprocessed spent
fuel; 7. Cost of iodine-129 management; 8. Conclusions and
recommendations.

STI/uOC/10/276 (84 pp.; 1987)
ISBN 92-0-125287-0
Price: 280 Austrian Schillings
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UNDERGROUND DISPOSAL OF RADIOACTIVE WASTE:
Basic Guidance
Safety Series No. 54

The present publication is part of the IAEA programme on the
disposal of radioactive waste into geological tormations and
gives background guidance on the v-.ide variety of potential
waste types and forms, and on the differing technical and
environmental aspects of the disposal options.

Contents: Introduction; Scope; Basic objectives and principles
of radioactive waste disposal; Types and conditioning of radio-
active waste; Underground disposal options; Technical con-
siderations in selecting a waste disposal option; Major stages in
the implementation of a waste disposal option; Glossary of
terms used.

STI/PUB/579 (56 pp., 1 figure; 1981)
E ISBN 92-0-123381-7
F ISBN 92-0-223182-6
R ISBN 92-0-923181-3
S ISBN 92-0-323682-1
Price: 160 Austrian Schillings

UNDERGROUND DISPOSAL OF RADIOACTIVE WASTES
Proceedings Series

Proceedings of a symposium jointly organized with OECD/NEA,
Otaniemi, Finland, 2-6 July 1979. Disposal of radioactive waste
is an issue of central interest for the acceptance and further
industrial development of nuclear power. The most feasible
option for the safe disposal of these wastes is to deposit them
underground in an appropriately conditioned form at suitable
sites.

Contents: (Vol.1) Programmes and general studies; Under-
ground disposal of liquid waste, disposal of solid waste at shal-
low depth and in rock caverns; Disposal in deep geological
formations: Evaporites; Disposal in deep geological formations:
Crystalline rocks. (Vol. 2) Disposal in deep geological forma-
tions: Crystalline rocks (continued), argillaceous sediments and
others; Thermal aspects of disposal in deep geological forma-
tions; Radionuclide migration; Safety assessment and regula-
tory aspects; Reliability of radioactive waste isolation in
geological formations.

STI/PUB/528 (Vol.1: 532 pp., Vol. 2: 613 pp., 303 figures; 1980)
1: ISBN 92-0-020180-6;
2: ISBN 92-0-020280-2
Price: Vol. 1: 970 Austrian Schillings

Vol. 2: 1140 Austrian Schillings
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IAEA
YEARBOOK

1993 ' -

IAEA YEARBOOK 1993

This fifth edition of the IAEA Yearbook provides a comprehen-
sive global coverage of progress in the fields of nuclear power,
the nuclear fuel cycle, radioactive waste management, nuclear
safety and radiation protection. It further highlights develop-
ments in particular areas of research involving the application
of nuclear techniques, as well as describing aspects of the IAEA
safeguards system and technology transfer activities in various
parts of the world.

Contents: Part A — Transfer of Nuclear Technology; Part B —
Applications of Nuclear Techniques and Research; Part C —
Nuclear Power, Nuclear Fuel Cycle and Waste Management:
Status and Trends; Part D — Nuclear Safety Review; Part E —
IAEA Safeguards; Part F — The IAEA.

Parts C and D are also available separately.

STI/PUB/935 (307 pp., 47 figures, 24 x 18 cm; 1993)
ISBN 92-0-102493-2
Price: MO Austrian Schillings

Part C: 200 Austrian Schillings
Part D: 200 Austrian Schillings
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MEETINGS ON ATOMIC ENERGY

Each quarterly issue presents listings of future conferences and
training courses on subjects directly or indirectly related to
nuclear energy and its peaceful uses. Information is given —
subject to availability — on the scope, abstract deadlines, spon-
sors and contact addresses of each conference/training course.
This is an indispensable reference and aid for institutes, univer-
sities, libraries and individual scientists in the scheduling and
planning of activities.

Contents: Chronological listings of conferences and exhibitions
with both Key word and Location indices; International and
national training courses; Detailed information on IAEA
meetings.

GEN/PUB/2 (approx. 200 pp./issue)
ISSN 0047-6641
Price: Annual subscription (1994): 680 Austrian Schillings

Annual subscription (1995): 720 Austrian Schillings
Price per single issue (1994): 200 Austrian Schillings
Price per single issue (1995): 250 Austrian Schillings
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of
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Publications separately available in English
(E), Chinese (C), French (F), Russian (Ft)
and Spanish (S) are marked accordingly.
When ordering a publication that is avail-
able in languages other than English,
please mark the language requested, e.g.
E, C, F, R or S.

Electricity and the Environment
(STI/PUB/877)

Nuclear Power, Nuclear Fuel Cycle
and Waste Management: Status and
Trends 1991, Part C of the IAEA
Yearbook 1991 (STI/PUB/892)

Nuclear Power, Nuclear Fuel Cycle
and Waste Management: Status and
Trends 1992, Part C of the IAEA
Yearbook 1992 (STI/PUB/919)

Nuclear Power, Nuclear Fuel Cycle
and Waste Management: Status and
Trends 1993, Part C of the IAEA
Yearbook 1993 (STI/PUB/936)

Nuclear Power Experience
(STI/PUB/627)

Vol 1:
Vol. 2:
Vol. 3:
Vol. 4:
Vol. 5:
Vol. 6:

Nuclear Powf' Performance and
Safety (STI/PUB/761)

Vol. 1:
Vol. 2:
Vol. 3:

L
Price in

AS

1300

140

160

200
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360

700
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Nuclear Power Performance and
Safety (cont.)

Vol. 4:
Vol. 5:
Vol. 6:

Nuclear Power Reactors in the
World — April 1991 Edition
(IAEA-RDS-2/11)

Nuclear Power Reactors in the
World — April 1992 Edition
(IAEA-RDS-2/12)

Nuclear Power Reactors in the
World — April 1993 Edition
(IAEA-RDS-2/13)

Risks and Benefits of Energy
Systems (STI/PUB/668)

Nuclear Power Planning and
Economics

Bid Invitation Specifications for
Nuclear Power Plants — A Guide-
book (STI/DOC/10/275)

Developing Industrial Infrastructures
to Support a Programme of Nuclear
Power: A Guidebook
(STI/DOC/10/281)

Economic Evaluation of Bids for
Nuclear Power Plants — 1986 Edi-
tion: A Guidebook (STI/DOC/10/269)

Energy and Nuclear Power Planning
in Developing Countries
(STI/DOC/10/245)

Energy and Nuclear Power Study for
Algeria (STI/PUB/658) (E, F)

L
Price in

AS

1610
1680
240

100

100

120

1560

500

490

620

1940

600
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Energy, Electricity and Nuclear
Power Estimates for the Period up
to 2010 — July 1991 Edition
(IAEA-RDS-1/11)

Energy, Electricity and Nuclear
Power Estimates for the Period up
to 2010 — July 1992 Edition
(IAEA-RDS-1/12)

Energy, Electricity and Nuclear
Power Estimates for the Period up
to 2015 — July 1993 Edition
(IAEA-RDS-1/13)

Expansion Planning for Electrical
Generating Systems: A Guidebook
(STI/DOC/10/241)

Financing Arrangements for Nuclear
Power Projects in Developing
Countries: A Reference Book
{STI/DOC/10/353)

Guidebook on Research and
Development Support for Nuclear
Power (STI/DOC/10/298)

Guidebook on the Introduction of
Nuclear Power (STI/DOC/10/217)

Introducing Nuclear Power Plants into
Electrical Power Systems of Limited
Capacity: Problems and Remedial
Measures (STI/DOC/10/271)

Manpower Development for Nuclear
Power: A Guidebook
(S^'OOC/10/200)

Mai>f iwer Requirements and
Development for Nuclear Power
Programmes (STI/PUB/523)

Nuclear Power Project Management:
A Guidebook (STI/DOC/10/279)

L
Price in

AS

80

80

100

1510

600

300

740

360

980

1180

400
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Nuclear Power Operations

Code on the Safety of Nuclear
Power Plants: Operation, Safety
Series No. 50-C-O (Rev. 1)
(STI/PUB/799) (E, C, F, R, S)

Commissioning Procedures for
Nuclear Power Plants: A Safety
Guide, Safety Series No. 50-SG-O4
(STI/PUB/574) (E, C, F, R, S)

Data Collection and Record Keeping
for the Management of Nuclear
Power Plant Ageing, Safety Series
No. 50-P-3 (STI/PUB/902)

Feedback of Operational Safety
Experience from Nuclear Power
Plants (STI/PUB/785)

In-Service Inspection for Nuclear
Power Plants: A Safety Guide,
Safety Series No. 50-SG-O2
(STI/PUB/554) (E, C, F, R, S)

In-Service Inspection of Nuclear
Power Plants — A Manual, Safety
Series No. 50-P-2 (STI/PUB/856)

Maintenance of Nuclear Power
Plants: A Safety Guide, Safety
Series No. 50-SG-O7 (Rev. 1)
(STI/PUB/848) (E, C, F, R, S)

Man-Machine Interface in the
Nuclear Industry (STI/PUB/781)

Management of Nuclear Power
Plants for Safe Operation: A Safety
Guide, Safety Series No. 50-SG-O9
(STI/PUB/660) (E, C, F, R, S)

Manual on Maintenance of Systems
and Components Important to Safety
(STI/DOCn 0/268)

L 'rice in
AS

160

180

200

1700

160

560

240

2040

210

480
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Nuclear Power Plant Availability,
Maintenance and Operation
(STI/PUB/696)

Nuclear Power Plant Outage
Experience (STI/PUB/669)

Operating Experience with Nuclear
Power Stations in Member States in
1992(STl/PUB/951)

Operational Limits and Conditions
for Nuclear Power Plants: A Safety
Guide, Safety Series No. 50-SG-O3
(STI/PUB/531) (E, C, F, B, S)

Operational Safety of Nuclear Power
Plants (STI/PUB/648)

Vol. 1:
Vol. 2:

Reactor Technology

Analysis of the Behaviour of
Advanced Reactor Pressure Vessel
Steels under Neutron Irradiation
(STI/DOC/10/265)

Balancing Automation and Human
Action in Nuclear Power Plants
(STI/PUB/843)

Code on the Safety of Nuclear
Power Plants: Design, Safety Series
No. 50-C-D (Rev. 1) (STI/PUB/798)
(E, C, F, R, S)

Coolant Technology of Water Cooled
Reactors: An Overview
(STI/DOC/10/347)

Design for Reactor Core Safety in
Nuclear Power Plants: A Safety
Guide, Safety Series No. 50-SG-D14
(STI/PUB/732) (E, F, R, S)
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Price in
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960

910

2300

140

900
1080

360

1600

190

280

210

115



No.
of

copie
Title

Fast Breeder Reactors: Experience
and Trends (STI/PUB/697)

Vol. 1:
Vol. 2:

Flow Induced Vibrations in Liquid
Metal Fast Breeder Reactors
(STI/DOC/10/297)

Gas Cooled Reactor Design and
Safety (STI/DOC/10/312)

Interaction of Grid Characteristics
with Design and Performance of
Nuclear Power Plants: A Guidebook
(STI/DOC/10/224)

Nuclear Heat Application
(STI/PUB/679)

Nuclear Power Plant Control and
(nstrumentation 1982 (STI/PUB/628)

Nuclear Power Plant Instrumentation
and Control: A Guidebook
(STI/DOC/10/239)

Off-Gas and Air Cleaning Systems
for Accident Conditions in Nuclear
Power Plants (STI/DOC/10/358)

Reactor Coolant and Associated
Systems in Nuclear Power Plants:
A Safety Guide, Safety Series
No. 50-SG-D13 (STI/PUB/731)
(E, F, R, S)

Reliability of Reactor Pressure
Components (STI/PUB/645)

Safety Related Instrumentation and
Control Systems for Nuclear Power
Plants: A Safety Guide, Safety
Series No. 50-SG-D8 (STI/PUB/678)
(E, F, R, S)
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Price in

AS

1200
1610

380

700

240

980

1690

960

400

260

980

190
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Status of and Prospects for Gas
Cooled Reactors (STI/DOC/10/235)

Status of Liquid Metal Cooled Fast
Breeder Reactors (STI/DOC/10/246)

Water Chemistry and Corrosion
Problems of Nuclear Power Plants
(STI/PUB/630)

Quality Assurance

Grading of Quality Assurance
Requirements — A Manual
(STI/DOC/10/328)

Guidebook on Quality Control of
Water Reactor Fuel
(STI/DOC/10/221)

Implementation of Quality Assurance
Corrective Actions: A Manual
(STI/DOC/10/317)

Manual on Quality Assurance for
Computer Software Related to the
Safety of Nuclear Power Plants
(STI/DOC/10/282)

Manual on Quality Assurance for
Installation and Commissioning of
Instrumentation, Control and
Electrical Equipment of Nuclear
Power Plants (STI/DOC/10/301)

Manual on Quality Assurance
Programme Auditing
(STI/DOC/10/237)

Manual on Training, Qualification
and Certification of Quality
Assurance Personnel
(STI/DOC/10/262)

L
Price in

AS

690

1650

1200

220

570

420

340

500

420

330
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NUSS publications

Code on the Safety of Nuclear
Power Plants: Quality Assurance,
Safety Series No. 50-C-QA (Rev. 1)
(STI/PUB/800) (E, C, F, R, S)

Establishing the Quality Assurance
Programme for a Nuclear Power
Plant Project, Safety Series
No. 50-SG-QA1 (STI/PUB/663)
(E, C, F, R, S)

Quality Assurance Records System
for Nuclear Power Plants, Safety
Series No. 50-SG-QA2
(STI/PUB/532) (E, C, F, R, S)

Quality Assurance in the Procure-
ment of Items and Services for
Nuclear Power Plants, Safety Series
No. 50-SG-QA3 (STI/PUB/533)
(E, C, F, R, S)

Quality Assurance During Site Con-
struction of Nuclear Power Plants,
Safety Series No. 50-SG-QA4
(STI/PUB/587) (E, C, F, R, S)

Quality Assurance During Commis-
sioning and Operation of Nuclear
Power Plants, Safety Series
No. 50-SG-QA5 (Rev. 1)
(STI/PUB/735) (E, C, F, R, S)

Quality Assurance in the Design of
Nuclear Power Plants, Safety Series
No. 50-SG-QA6 (STI/PUB/605)
(E, C, F, R, S)

Quality Assurance Organization for
Nuclear Power Plants, Safety Series
No. 50-SG-QA7 (STI/PUB/606)
(E, C, F, R, S)

L Price in
AS

130

180

120

120

160

190

130

200

118



No.
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copies
Title

Quality Assurance in the Manu-
facture of Items for Nuclear Power
Plants, Safety Series No. 50-SG-QA3
(STI/PUB/577) (E, C, F, R, S)

Quality Assurance Auditing for
Nuclear Power Plants, Safety Series
No. 50-SG-QA10 (STI/PUB/560)
(E, C, F, Fl, S)

Quality Assurance in the Procure-
ment, Design and Manufacture of
Nuclear Fuel Assemblies, Safety
Series No. 50-SG-QA11
(STI/PUB/644) (E, C, F, R, S)

Quality Assurance for Nuclear
Power Plants (STI/PUB/593)

Quality Assurance Integrated
Training Packages: A Manual
(STI/DOC/10/340)

Quality Management for Nuclear
Power Plant Operation: A Manual
(STI/DOC/10/315)

Regulatory Inspection of the Imple-
mentation of Quality Assurance
Programmes: A Manual
(STI/DOC/10/296)

Qualification and Training of
Personnel

Engineering and Science Education
for Nuclear Power: A Guidebook
(STI/DOC/10/266)

Guidebook on the Education and
Training of Technicians for Nuclear
Power (STI/DOC/10/306)

Manual on Training, Qualification
and Certification of Quality Assur-
ance Personnel (STI/DOC/10/262)

L
Price in

AS

140

120

150

980

400

420

400

810

300

330
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Qualification of Nuclear Power Plant
Operations Personnel: A Guidebook
(STI/DOC/10/242)

Quality Assurance Integrated
Training Packages: A Manual
(STI/DOC/10/340)

Staffing of Nuclear Power Plams
and the Recruitment, Training and
Authorization of Operating Per-
sonnel: A Safety Guide, Safety
Series No. 50-SG-O1 (Rev. 1)
(STI/PUB/874) (E) (F, R and S in
preparation)

NUCLEAR FUEL CYCLE
AND WASTE MANAGEMENT

Nuclear Fuel Cycle in the 1990s and
Beyond the Century: Some Trends
and Foreseeable Problems
(STI/DOC/10/305)

Nuclear Power, Nuclear Fuel Cycle
and Waste Management: Status and
Trends 1991 (STI/PUB/892)

Nuclear Power, Nuclear Fuel Cycle
and Waste Management: Status and
Trends 1992 (STI/PUB/919)

Nuclear Power, Nuclear Fuel Cycle
and Waste Management: Status and
Trends 1993 (STI/PUB/936)

The Dose Limitation System in the
Nuclear Fuel Cycle and in Radiation
Protection (STI/PUB/599)

The Nuclear Fuel Cycle Information
System: A Directory of Nuclear Fuel
Cycle Facilities (STI/PUB/794)

L
Price in

AS

740

400

240

420

140

160

200

1320

380

120
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Title

Uranium Ore Processing

Advances in Uranium Ore Process-
ing and Recovery from Non-
Conventional Resources
(STI/PUB/689)

Application of Remotely Operated
Handling Equipment in the Decom-
missioning of Nuclear Facilities
(STI/DOC/10/348)

Current Practices for the Manage-
ment and Confinement of Uranium
Mill Tailings (STI/DOC/10/335)

Development of Projects for the
Production of Uranium Concentrates
(STI/PUB/738)

Guidebook on Design, Construction
and Operation of Pilot Plants for
Uranium Ore Processing
(STI/DOC/10/314)

Manual on Laboratory Testing for
Uranium Ore Processing
(STI/DOC/10/313)

Manual on the Projection of
Uranium Production Capability:
General Guidelines (STI/DOC/10/238)

Measurement and Calculation of
Radon Releases from Uranium Mill
Tailings (STI/DOC/10/333)

Production of Yellow Cake and
Uranium Fluorides (STI/PUB/553)

Significance of Mineralogy in the
Development of Flowsheets for
Processing Uranium Ores
(STI/DOC/10/196)

L
Price in

AS

770

380

460

620

300

480

160

240

670

570
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Uranium Extraction Technology
(STI/DOC/10/359)

Fuel Fabrication and
Performance

Guidebook on Non-Destructive
Examination of Water Reactor Fuel
(STI/DOC/10/322)

Guidebook on Quality Control of
Water Reactor Fuel
(STI/DOC/10/221)

Improvements in Water Reactor Fue
Technology and Utilization
(STI/PUB/721)

Review of Fuel Element Develop-
ments for Water Cooled Nuclear
Power Reactors (STI/DOC/10/299)

Water Reactor Fuel Extended
Burnup Study (STI/DOC/10/343)

Spent Fuel Management

Back End of the Nuclear Fuel Cycle:
Strategies and Options
(STI/PUB/758)

Concepts for the Conditioning of
Spent Nuclear Fuel for Final Waste
Disposal (STI/DOC/10/345)

Evaluation of Spent Fuel as a Final
Waste Form (STI/DOC/10/320)

Feasibility of Separation and Utiliza-
tion of Caesium and Strontium from
High Level Liquid Waste
(STI/DOC/10/356)

L
Price in

AS

1100

300

570

1540

400

240

1610

420

300

220
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Geological Disposal of Spent Fuel
and High Level and Alpha Bearing
Wastes (STI/PUB/907)

Guidebook on Spent Fuel Storage —
Second Edition (STI/DOC/10/240/2)

Management of Severely Damaged
Nuclear Fuel and Related Waste
(STI/DOC/10/321)

Storage of Water Reactor Spent
Fuel in Water Pools: Survey of
World Experience (STI/DOC/10/218)

Survey of Experience with Dry
Storage of Spent Nuclear Fuel and
Update of Wet Storage Experience
(STI/DOC/10/290)

Waste Management

Application of Exemption Principles
to the Recycle and Reuse of
Materials from Nuclear Facilities —
A Safety Practice, Safety Series
No. 111-P-1.1 (STI/PUB/924)

Back End of the Nuclear Fuel Cycle:
Strategies and Options
(STI/PUB/756)

Bituminization Processes to
Condition Radioactive Wastes
(STI/DOC/10/352)

Chemical Durability and Related
Properties of Solidified High Level
Waste Forms (STI/DOC/10/257)

Chemical Precipitation Processes for
the Treatment of Aqueous Radio-
active Waste (STI/DOC/10/337)

L
Price in

AS

1400

620

280

360

600

600

1610

340

450

300
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Cleanup and Decommissioning of a
Nuclear Reactor After a Severe
Accident (STI/DOC/10/346)

Cleanup of Large Areas Contami-
nated as a Result of a Nuclear
Accident (STI/DOC/10/300)

Conditioning of Alpha Bearing
Wastes (STI/DOC/10/326)

Conditioning of Low and Inter-
mediate Level Radioactive Wastes
(STI/DOC/10/222)

Conditioning of Radioactive Wastes
for Storage and Disposal
(STI/PUB/624)

Containers for Packaging of Solid
and Intermediate Level Radioactive
Wastes (STI/DOC/10/355)

Control of Semivolatile Radio-
nuclides in Gaseous Effluents at
Nuclear Facilities (STI/DOC/10/220)

Current Practices and Options for
Confinement of Uranium Mill
Tailings (STI/DOC/10/209)

Decommissioning of Nuclear Facili-
ties: Decontamination, Disassembly
and Waste Management
(STI/DOC/10/230)

Decontamination and Demolition of
Concrete and Metal Structures
During the Decommissioning of
Nuclear Facilities (STI/DOC/10/286)

Decontamination of Nuclear
Facilities to Permit Operation,
Inspection, Maintenance, Modifica-
tion or Plant Decommissioning
(STI/DOC/10/249)

L
Price in

AS

240

400

360

500

1200

260

180

260

260

300

240
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Design and Operation of Off-Gas
Cleaning and Ventilation Systems in
Facilities Handling Low and Inter-
mediate Level Radioactive Material
(STI/DOC/10/292)

Design and Operation of Off-Gas
Cleaning Systems at High Level
Liquid Waste Conditioning Facilities
(STI/DOC/10/291)

Design of Off-Gas and Air Cleaning
Systems at Nuclear Power Plants
(STI/DOC/10/274)

Design of Radioactive Waste
Management Systems at Nuclear
Power Plants, Safety Series No. 79
(STI/PUB/739)

Design, Construction, Operation,
Shutdown and Surveillance of
Repositories for Solid Radioactive
Wastes in Shallow Ground, Safety
Series No. 63 (STI/PUB/652)

Disposal of Waste from the Cleanup
of Large Areas Contaminated as a
Result of a Nuclear Accident
(STI/DOC/10/330)

Evaluation of Actinide Partitioning
and Transmutation (STI/DOC/10/214)

Evaluation of Spent Fuel as a Final
Waste Form (STI/DOC/10/320)

Factors Relevant to the Recycling or
Reuse of Components Arising from
the Decommissioning and Refurbish-
ment of Nuclear Facilities
(STI/DOC/10/293)

Feasibility of Separation and Utiliza-
tion of Caesium and Strontium from
High Level Liquid Waste
(STI/DOC/10/356)

L
Price in

AS

290

290

360

220

220

280

320

300

250

220
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Feasibility of Separation and Utiliza-
tion of Ruthenium, Rhodium and
Palladium From High Level Wastes
(STI/DOC/10/308)

Geological Disposal of Spent Fuel
and High Level and Alpha Bearing
Wastes (STI/PUB/907)

Guide to the Safe Handling of
Radioactive Wastes at Nuclear
Power Plants (STI/DOC/10/198)

Handling and Storage of
Conditioned High Level Wastes
(STI/DOC/10/229)

Handling of Tritium Bearing Wastes
(STI/DOC/10/203)

Immobilization of Low and Intermedi-
ate Level Radioactive Wastes with
Polymers (STI/DOC/10/289)

Improved Cement Solidification of
Low and Intermediate Radioactive
Wastes (STI/DOC/10/350)

Management of Abnormal Radio-
active Wastes at Nuclear Power
Plants (STI/DOC/10/307)

Management of Alpha Contaminated
Wastes (STI/PUB/562)

Management of Cladding Hulls and
Fuel Hardware (STI/DOC/10/258)

Management of Gaseous Wastes
from Nuclear Facilities
(STI/PUB/561)

Management of Low and Inter-
mediate Level Radioactive Wastes
1988 (STI/PUB/784)

Vol. 1:
Vol. 2:

L Price in
AS

180

1400

220

250

320

350

400

380

1320

280

1300

1370
780
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Management of Radioactive Wastes
from Nuclear Power Plants, Safety
Series No. 69 (STI/PUB/705)
(E, F, R, S)

Management of Radioactive Wastes
Produced by Users of Radioactive
Materials, Safety Series No. 70
(STI/PUB/711)

Management of Severely Damaged
Nuclear Fuel and Related Waste
(STI/DOC/10/321)

Management of Tritium at Nuclear
Facilities (STI/DOC/10/234)

Management of Wastes from
Uranium Mining and Milling
(STI/PUB/622)

Methodology and Technology of
Decommissioning Nuclear Facilities
(STI/DOC/10/267)

Monitoring Programmes for
Unrestricted Release Related to
Decommissioning of Nuclear
Facilities (STI/DOC/10/334)

Nuclear Power, Nuclear Fuel Cycle
and Waste Management: Status and
Trends 1991, Part C of the IAEA
Yearbook 1991 (STI/PUB/892)

Nuclear Power, Nuclear Fuel Cycle
and Waste Management: Status and
Trends 1992, Part C of the IAEA
Yearbook 1992 (STI/PUB/919)

Nuclear Power, Nuclear Fuel Cycle
and Waste Management: Status and
Trends 1993, Part C of the IAEA
Yearbook 1993 (STI/PUB/936)

L
Price in

AS

150

160

280

210

1440

330

180

140

160

200
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Off-Gas and Air Cleaning Systems
for Accident Conditions in Nuclear
Power Plants {STI/DOC/10/358)

Operational Experience in Shallow
Ground Disposal of Radioactive
Wastes (STI/DOC/10/253)

Operational Management for Radio-
active Effluents and Wastes Arising
in Nuclear Power Plants: A Safety
Guide, Safety Series No. 50-SG-O11
(STI/PUB/734) (E, C, F, R, S)

Options for the Treatment and
Solidification of Organic Radioactive
Wastes (STI/DOC/10/294)

Paniculate Filtration in Nuclear
Facilities (STI/DOC/10/325)

Performance of Engineered Barriers
in Deep Geological Repositories
(STI/DOC/1 0/342)

Planning and Management for the
Decommissioning of Research
Reactors and other Small Nuclear
Facilities (STI/DOC/10/351)

Planning for Cleanup of Large Areas
Contaminated as a Result of a
Nuclear Accident (STI/DOC/10/327)

Radioactive Waste Management
(STI/PUB/649)

Vol. 1:
Vol. 2:
Vol. 3:
Vol. 4:
Vol. 5:

Radioa ' t/e Waste Management —
An IAEA Source Book (STI/PUB/889)

L Price in
AS

400

260

200

250

360

300

220

220

940
1250
1330
960

1100

420
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Radioactive Waste Management
Glossary (STI/PUB/940)

Radioiodine Removal in Nuclear
Facilities: Methods and Techniques
for Normal and Emergency
Situations (STI/DOC/10/201)

Report on Radioactive Waste
Disposal (STI/DOC/10/349)

Safe Management of Wastes from
the Mining and Milling of Uranium
and Thorium Ores: Code of Practice
and Guide to the Code, Safety
Series No. 85 (STI/PUB/772)
(E, F, R, S)

Sealing of Underground Repositories
for Radioactive Wastes
(STI/DOC/10/319)

Separation, Storage and Disposal of
Krypton-85 (STI/DOC/10/199)

Site Investigations for Repositories
for Solid Radioactive Wastes in
Deep Continental Geological
Formations (STI/DOC/10/215)

Site Investigations for Repositories
for Solid Radioactive Wastes in
Shallow Ground (STI/DOC/10/216)

Site Investigations, Design, Con-
struction, Operation, Shutdown and
Surveillance of Repositories for Low
and Intermediate Level Radioactive
Wastes In Rock Cavities, Safety
Series No. 62 (STI/PUB/659)

Siting, Design and Construction of
Underground Repositories for Radio-
active Wastes (STI/PUB/715)

L
Price in

AS

200

250

360

260

400

190

280

260

300

1760
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copie
Title

Techniques and Practices for
Pretreatment of Low and Inter-
mediate Level Solid and Liquid
Radioactive Wastes
(STI/DOC/10/272)

Testing and Monitoring of Off-Gas
Clean-Up Systems at Nuclear
Facilities (STI/DOC/10/243)

Treatment of Alpha Bearing Wastes
(STI/DOC/10/287)

Treatment of Low and Intermediate
Level Liquid Radioactive Wastes
(STI/DOC/10/236)

Treatment of Low and Intermediate
Level Solid Radioactive Wastes
(STI/DOC/10/223)

Treatment of Off-Gas from
Radioactive Waste Incinerators
(STI/DOC/10/302)

Treatment of Spent Ion-Exchange
Resins for Storage and Disposal
(STI/DOC/10/254)

Treatment, Conditioning and Dis-
posal of lodine-129 (STI/DOC/10/276)

Underground Disposal of Radio-
active Waste: Basic Guidance,
Safety Series No. 54 (STI/PUB/579)
(E, F, R, S)

Underground Disposal of Radio-
active Wastes (STI/PUB/528)

Vol. 1:
Vol. 2:

* * *

L
Price in

AS

330

210

240

420

300

640

320

280

160

970
1140
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IAEA Yearbook 1993 (STI/PUB/935)

Nuclear Power, Nuclear Fuel Cycle
and Waste Management: Status and
Trends (Part C of the IAEA
Yearbook 1993) (STI/PUB/936)

Nuclear Safety Review (Part D of
the IAEA Yearbook 1993)
(STI/PUB/937)

Meetings on Atomic Energy
(GEN/PUB/2)

Annual subscription (1994):
Price per single issue (1994):

Price in
AS

500

200

200

680
200
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