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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, and WMO, in co-operation with the Government of
Finland, Helsinki, 13-17 May 1991. The objective of the sympo-
sium 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 frame-
work 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 meeting electricity
service requirements was also analysed, taking into consideration
both demand side and supply options in the light of their compar-
ative 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; Comparative environ-
mental and health effects of different energy systems 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 environ-
ment; Key issues and findings and round table on challenges for
international co-operation.

STI/PUB/877 (50) pp., 65 figures; 1991)
ISBN 92-0-150091-2
Price: €94.47

NUCLEAR POWER REACTORS IN THE
WORLD — April 2001 Edition
Reference Data Series No. 2

This is the twenty-first edition of Reference Data Series No. 2,
which presents the most recent reactor data available to the
Agency. It contains summarized information as of the end of 2000
on: (1) power reactors operating or under construction, and shut
down; and (2) performance data on reactors operating in the
Agency's Member States, as reported to the Agency. The informa-
tion is collected by the Agency through designated national corre-



spondents in the Member States. The replies are used to maintain
the Agency's Power Reactor Information System (PRIS).

IAEA-RDS-2/21 (74 pp., 6 figures, 9.5 x 17.5 cm; 2001)
ISBN 92-0-101301-9
Price: €10.17

THE NUCLEAR POWER OPTION
Proceedings Series

Proceedings of an international conference, Vienna, 5-8 September
1994. The purpose of the conference was to discuss the present and
future importance of the nuclear power option as a source for
energy based on proven, accepted, economically competitive and
environmentally benign technologies. The safe and reliable opera-
tion of existing nuclear power plants, the demonstration of
convincing solutions to the storage and disposal of radioactive
waste, a predictable licensing process and supportive government
policies are essential prerequisites to achieving a wider public
acceptance of nuclear power, which presently is the most important
factor deciding its future application.

Contents: Plenary session; National and regional overviews;
Learning from experience: I. Operation and maintenance;
II. Construction, quality assurance and decommissioning;
III. Improving performance; Issues affecting the nuclear power
option: I. Public acceptance; II. Irradiated fuel and waste
management; III. Safety; IV. Economics, environment and liability;
Timely preparation: I. Providing resources; II. Government
strategies; Panel discussion; Closing statements.

STI/PUB/946 (763 pp., 107 figures; 1995)
ISBN 92-0-100395-1
Price: €156.97

Nuclear Power Planning and Economics

ADVANCED NUCLEAR POWER SYSTEMS:
DESIGN, TECHNOLOGY, SAFETY AND
STRATEGIES FOR THEIR DEPLOYMENT
Proceedings Series

Proceedings of a symposium organized by the IAEA and hosted by
the Korea Electric Power Corporation on behalf of the Government



of the Republic of Korea, in co-operation with the CEC, the
European Nuclear Society, the Korea Atomic Industrial Forum, the
Korean Nuclear Society, the OECD/NEA and the World Energy
Council, Seoul, 18-22 October 1993. The purpose of the sympo-
sium was to provide a forum for discussions on the need for
nuclear power, on the features of advanced nuclear power systems
and their design objectives and safety approaches, taking into
consideration the views of regulatory bodies, on identifying barri-
ers to the deployment of these systems, and on reviewing options
for international co-operation.

Contents: Opening session; Introduction and overviews of other
relevant conferences; Design and safety objectives of advanced
nuclear power systems; Panel: Regulatory experience and views on
safety aspects of advanced reactors; Barriers and strategies for the
deployment of advanced nuclear power systems; Panel: Evaluation
of barriers and strategies for the deployment of advanced nuclear
power systems; Options for international co-operation for the
deployment of advanced nuclear power systems; Panel: The role of
international organizations; Closing session.

STI/PUB/931 (517 pp., 36 figures; 1994)
ISBN 92-0-101894-0
Price: €110.46

CHOOSING THE NUCLEAR POWER OPTION:
FACTORS TO BE CONSIDERED

This guide was prepared on the basis of experience gained with
nuclear power programmes in Members States and the current real-
ities of the world nuclear regime. It provides information on polit-
ical, governmental, economic, financial, technical and safety issues
associated with planning and implementing a nuclear power
programme. The main areas in which policies must be developed
are highlighted, as are the roles and responsibilities of the govern-
ment, the plant owner and the national industry. This publication is
intended to serve as a guide to decision makers and governments
considering the introduction of nuclear power programmes.

Contents: 1. Introduction; 2. Nuclear power: Status and prospects;
3. Nuclear safety and radiation protection; 4. Nuclear fuel cycle;
5. Management of radioactive waste and decommissioning of
nuclear facilities; 6 Environmental aspects; 7. Legal and regulatory
aspects; 8. Financing of nuclear power; 9. Public acceptance and
participation in decision making; 10. National policies of impor-
tance to nuclear power development; 11. Conclusion.

STI/PUB/1050 (72 pp., 8 figures; 1998)
ISBN 92-0-104197-7
Price: €20.35



DEVELOPING AN ECONOMIC "&NEW
PERFORMANCE SYSTEM TO ENHANCE
NUCLEAR POWER PLANT COMPETITIVENESS
Technical Reports Series No. 406

This report discusses the means and principal issues for the devel-
opment of a nuclear economic performance international system,
with the purpose of enhancing nuclear power plant competitive-
ness. It addresses the major transformations occurring in the elec-
tricity generation industry to achieve operation and maintenance
(O&M) cost reductions and is therefore primarily intended for
nuclear power plant and utility managers. The report further
presents the preliminary results of a pilot project showing a collec-
tion of cost data on a few nuclear power plants, which was used to
verify the adequacy of the definitions and terminology set.

Contents: 1. Introduction; 2. Transformations causing utilities to
optimize O&M costs; 3. Applicability of a nuclear economic
performance international system; 4. Establishing a nuclear
economic performance international system (NEPIS,);
5. Conclusions; Annex I: Using frontier analysis to optimize costs
and performance; Annex II: Monetary conversion tables; Annex
III: Definitions and terminology NEPIS; Annex IV: Glossary of
business terms; Annex V: IAEA power reactor information system
definitions.

STI/DOC/010/406 (82 pp., 14 figures; 2002)
ISBN 92-0-110202-X
Price: €22.00

ECONOMIC EVALUATION OF BIDS FOR "&NEW
NUCLEAR POWER PLANTS — 1999 Edition
Technical Reports Series No 396

This report is an update of Technical Reports Series No. 269,
Economic Evaluation of Bids for Nuclear Power Plants; A
Guidebook (1986). It contains state of the art information, advice
and recommendations on the different principles, methods and
guidelines which should be used and applied when conducting an
economic evaluation of nuclear power plant bids. Annex I lists an
improved IAEA cost account system for nuclear power plants and
Annex II describes the improved and updated software package for
economic bid evaluation, BIEDVAL-3, which is more flexible and
user-friendly than the previous version and can be found on the
CD-ROM accompanying this report.

Contents: 1. Introduction; 2. Outline of the complete bid evalua-
tion process and description of the economic bid evalua-
tion; 3. Contract approaches; 4. Basis for the economic bid evalu-
ation; 5. Evaluation methods; 6. Sources of financing, financing
proposals and aspects of the economic evaluation of financing



proposals; 7. Implementation of the economic bid evaluation; 8.
Technology transfer; Appendix I: Further considerations on evalu-
ation methods; Appendix II: List of typical bid documentation;
Annex I: IAEA account system for nuclear power plants; Annex II:
IAEA computer program for economic bid evaluation.

STI/DOC/010/396 (224 pp., 21 figures; 2000)
ISBN 92-0-100400-1
Price: €51.60

ELECTRICITY, HEALTH AND THE
ENVIRONMENT: COMPARATIVE
ASSESSMENT IN SUPPORT OF
DECISION MAKING
Proceedings Series

Proceedings of a symposium jointly organized by the EC, BSCAP,
IAEA, IIASA, OECD/NEA, OPEC, UNEP, UNIDO, IBRD and
WMO, Vienna, 16-19 October 1995. The symposium was
convened as part of the inter-agency joint project on databases and
methodologies for comparative assessment of different energy
sources for electricity generation (DECADES). Its objective was to
enhance and strengthen information sharing and co-operation
between interested and affected parties in the field of electricity
demand analysis and supply planning, aiming at implementing
sustainable policies in the power sector, taking into account
economic, social, health and environmental aspects.

Contents: Opening session; Key issues in the decision making
process; Assessment of health and environmental impacts;
Integrated frameworks for comparative assessment; Imple-
mentation of comparative assessment; Implementation of
comparative assessment: Country case studies; Comparative
assessment in decision making; Poster presentations; Towards
sustainable electricity policies: Challenges for international
co-operation (Summary of Round Table).

STI/PUB/975 (857 pp., 186 figures; 1996)
ISBN 92-0-102496-7
Price: €177.32

ENERGY, ELECTRICITY AND NUCLEAR "&NEW
POWER ESTIMATES FOR THE PERIOD
UP TO 2020 — July 2001 Edition
Reference Data Series No. 1

This is the twenty-first edition of Reference Data Series No. 1,
containing the most recent estimates of energy, electricity and
nuclear power trends up to the year 2020. Nuclear data are based
on actual statistical data collected by the IAEA's Power Reactor



Information System (PRIS). Energy, electricity and population data
for 2000 are estimates based on information from the Department
of Economic and Social Affairs of the United Nations.

IAEA-RDS-l/21 (53 pp., 10 figures, 10.5 x 21 cm; 2001)
ISBN 92-0-101901-7
Price: €9.45

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 implementa-
tion 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 financing
of nuclear power projects; Chapter 3. Costs and economic
feasibility of nuclear power plants; Chapter 4. Conventional
approaches for financing power generation projects in developing
countries; Chapter 5. Experience gained and lessons learned;
Chapter 6. Alternative approaches for mobilizing financial
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: Alternative Energy
fund of Egypt; Annex III: Sector understanding on export credits
for nuclear power plants; Annex IV: Aliaga thermal power project
in Turkey; Annex V: BOT project development cycle.

STI/DOC/10/353 (189 pp., 17 figures; 1993)
ISBN 92-0-100993-3
Price: €43.60

HEALTH AND ENVIRONMENTAL IMPACTS OF
ELECTRICITY GENERATION SYSTEMS:
PROCEDURES FOR COMPARATIVE ASSESSMENT
Technical Reports Series No. 394

The present report is intended to assist in the design and imple-
mentation of comparative risk assessment studies for the estima-
tion of health and environmental impacts of various electricity
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generation options. It sets out the framework for carrying out such
assessments and identifies the major technical issues and uncer-
tainties in the assessment process.

Contents: 1. Introduction; 2. Impacts and impact assessment:
Basic concepts; 3. Methodological approach for estimating health
and environmental impacts; 4. Calculation and use of impact indi-
cators for comparative assessment; 5. Key methodological issues;
Appendix I: Global climate change; Appendix II: Energy security.

STI/DOC/010/394 (193 pp., 8 figures; 1999)
ISBN 92-0-102999-3
Price: €45.78

"^FORTHCOMING
HEAVY WATER REACTORS —
STATUS AND PROJECTED DEVELOPMENT
Technical Reports Series No. 407

(See under Reactor Technology, p. 23 )

INTRODUCTION OF NUCLEAR "&NEW
DESALINATION: A Guidebook
Technical Reports Series No. 400

Interest in using nuclear energy for producing potable water has
been growing around the world over the past ten years. This book
provides guidance for decision makers on introducing nuclear
desalination, and describes the steps involved in project implemen-
tation. The purpose is to facilitate the introduction of this technol-
ogy and the sharing of resources amongst interested Member
States.

Contents: Chapter 1. Introduction; Part I. Overview of nuclear
desalination: Chapter 2. Status and prospects of nuclear desalina-
tion; Chapter 3. Nuclear energy for desalination; Chapter 4.
Desalination processes; Chapter 5. Coupling of nuclear reactors
with desalination systems; Part II. Special aspects and considera-
tions relevant to the introduction of nuclear desalination:
Chapter 6. Technical aspects; Chapter 7. Safety and environmental
considerations; Chapter 8. Economics of nuclear desalination;
Chapter 9. National requirements; Part III. Steps to introduce
nuclear desalination: Chapter 10. Policy issues; Chapter 11.
Nuclear desalination planning; Chapter 12. Siting of nuclear
desalination plants; Chapter 13. Feasibility of the first nuclear
desalination project; Chapter 14. Nuclear desalination plant acqui-
sition; Chapter 15. Overview of design, construction and operation.

STI/DOC/010/400 (281 pp., 27 figures; 2000)

11



ISBN 92-0-102400-2
Price: €64.68

NUCLEAR DESALINATION OF SEA WATER
Proceedings Series

Proceedings of a symposium on Desalination of Sea Water with
Nuclear Energy organized by the IAEA and hosted by KAERI on
behalf of the Government of the Republic of Korea in co-operation
with the Global Technology Centre and the International
Desalination Association and held in Teajon, 26-30 May 1997. The
symposium provided a forum for the review of the latest techno-
logical experience, design and development of nuclear desalination
systems, and their future prospects. Amongst the wide variety of
topics discussed were the activities carried out by some selected
organizations and institutes, the experience gained in existing
nuclear desalination plants and their facilities, national and bilat-
eral programmes, including research, design and development,
forecasts for the future and the challenges that lie ahead.

Contents: Opening session: Opening statements; Overviews;
National programmes and activities. Panel 1: The challenges of
international co-operation; Technical aspects; Desalination using
nuclear, fossil and other energy sources; Opportunities for
desalination systems using nuclear energy. Panel 2: Why are there
not more desalination plants using nuclear energy?

STI/PUB/1025 (557 pp., 119 figures; 1997)
ISBN 92-0-104097-0
Price: €122.09

Nuclear Power Operations

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
application 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.

12



Contents: 1. Introduction; 2. General data needs for the evaluation
and management of ageing; 3. Attributes of an effective data
collection and record keeping system; 4. General recommendations
for implementing the proposed data collection and record keeping
system; Appendix I: Component specific data needs; Appendix II:
Examples of effective data collection and record keeping systems;
Appendix III: Guidance for implementation of an advanced data
collection and record keeping system; References; Glossary.

STI/PUB/902 (47 pp., 1 figure; 1991)
ISBN 92-0-123591-7
Price: €14.53

DEVELOPMENT AND IMPLEMENTATION OF
COMPUTERIZED OPERATOR SUPPORT SYSTEMS
IN NUCLEAR INSTALLATIONS
Technical Reports Series No. 372

(See under Reactor Technology, p. 22 )

^FORTHCOMING
EXTERNAL HUMAN INDUCED EVENTS IN
SITE EVALUATION FOR NUCLEAR POWER PLANTS:
Safety Guide
Safety Standards Series No. NS-G-3.1

This Safety Guide recommends actions, conditions and procedures
and provides guidance for fulfilling the requirements of Safety
Standards Series No. NS-R-3, Safety of Nuclear Power Plants: Site
Evaluation (to be published), in relation to external human induced
events when conducting a site evaluation for a nuclear power plant.
The present Guide supersedes Safety Series No. 50-SG-S5,
External Man-Induced Events in Relation to Nuclear Power Plant
Siting (1981).

Contents: 1. Introduction; 2. General approach to site evaluation
in relation to external human induced events; 3. Data collection and
investigations; 4. Screening and evaluation procedures; 5. Aircraft
crashes; 6. Release of hazardous fluids; 7. Explosions; 8. Other
external human induced events; 9. Administrative aspects.

Foreseen publication date: Summer 2002

STI/PUB/1126 (approx. 50 pp., 1 figure)
Price: not yet set
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^FORTHCOMING
HEAVY WATER REACTORS —
STATUS AND PROJECTED DEVELOPMENT
Technical Reports Series No. 407

(See under Reactor Technology, p. 23)

^FORTHCOMING
INSTRUMENTATION AND CONTROL SYSTEMS
IMPORTANT TO SAFETY IN NUCLEAR POWER PLANTS:
Safety Guide
Safety Standards Series No. NS-G-1.3

This Safety Guide recommends how the requirements established
in Safety Standards Series No. NS-R-1, Safety of Nuclear Power
Plants: Design (2000), should be met for instrumentation and
control (I&C) systems important to safety. It supersedes Safety
Series No. 50-SG-D3, Protection Systems and Related Features in
Nuclear Power Plants (1980), and No. 50-SG-D8, Safety Related
Instrumentation and Control Systems for Nuclear Power Plants
(1984).

Contents: 1. Introduction; 2. Instrumentation and control systems
important to safety; 3. The design basis; 4. General design guide-
lines; 5. System specific design guidelines; 6. Human-machine
interface; 7. Design process for information and control systems
important to safety.

Foreseen publication date: Spring 2002

STI/PUB/1116 (approx. 91 pp., 5 figures)
ISBN 92-0-101801-0
Price: not yet set

MAINTENANCE OF NUCLEAR POWER PLANTS:
A Safety Guide
Safety Series No. 50-SG-07 (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 preventive 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 revi-
sion. The sections on the maintenance programme, administrative
control and modifications have been revised and a new section on
the feedback of experience developed.

14



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. Modifications; 8. Stores; 9. Feedback of experience;
10. Records; Surveillance, review and audit programme; Annex:
Administrative 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-O-400392-8
S ISBN 92-0-323591^
Price: €17.44

MODIFICATIONS TO
NUCLEAR POWER PLANTS: Safety Guide
Safety Standards Series No. NS-G-2.3

This Safety Guide provides recommendations and guidance on
controlling activities relating to modifications at nuclear power
plants so as to reduce risk and to ensure that the configuration of
the plant is under control at all times and that the modified config-
uration conforms to the approved basis for granting an operating
licence. The recommendations cover the whole process from
conception to completion for modifications to structures, systems
and components, operational limits and conditions, procedures and
software, and the management systems and tools for plant opera-
tion. The Safety Guide recommends how to meet the requirements
established in Safety Standards Series No. NS-R-2, The Safety of
Nuclear Power Plants: Operation (2000).

Contents: 1. Introduction; 2. General; 3. Roles and responsibili-
ties; 4. Modifications relating to plant configuration; 5.
Modifications to management systems; 6. Temporary modifica-
tions; 7. Implementation of modifications relating to plant config-
uration; 8. Implementation of organizational changes; 9. Quality
assurance; 10. Training; 11. Management of documentation.

Chinese, French, Russian and Spanish editions planned.

STI/PUB/1111 (33 pp., 1 figure; 2001)
ISBN 92-0-101501-1
Price: €12.35
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OPERATING EXPERIENCE WITH "&NEW
NUCLEAR POWER STATIONS IN
MEMBER STATES IN 2000

This report is the thirty-second 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 electric-
ity production, overall plant operating performance and plant
outage during 2000 for individual plants. In addition to annual
performance data and outage information, the report contains a
historical summary of performance and outages during the lifetime
of individual plants and figures illustrating worldwide performance
and statistical data.

The PRIS data bank is available free of charge to IAEA Member
States through its products PRIS-PC, MicroPRIS and through the
PRIS page on the Internet (http://www.iaea.or.at/programmes/a2).
PRIS-PC allows direct access to the database via the Internet.
MicroPRIS contains a subset of the PRIS database. It is a personal
computer version of PRIS data available in a form readily accessi-
ble by standard, commercially available personal computer pack-
ages. Both products are distributed through the Internet and on CD-
ROM to IAEA Member States.

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/1121 (820 pp., 6 figures, 21 x 30 cm; 2001)
ISBN 92-0-102001-5
Price: €170.78

OPERATIONAL LIMITS AND CONDITIONS "&NEW
AND OPERATING PROCEDURES FOR
NUCLEAR POWER PLANTS: Safety Guide
Safety Standards Series No. NS-G-2.2

This Safety Guide provides guidance on the development, content
and use of operational limits and conditions (limits on plant oper-
ating parameters) and on the operating procedures that affect them.
It recommends how to meet the requirements established in Safety
Standards Series No. NS-R-2, Safety of Nuclear Power Plants:
Operation (2000), setting out the responsibilities of the operating
organization in setting, modifying and documenting operational
limits and conditions and ensuring compliance with them. It super-
sedes Safety Series No. 50-SG-O3, Operational Limits and
Conditions for Nuclear Power Plants (1979).

16



Contents: 1. Introduction; 2. Safety objective; 3. The concept of
operational limits and conditions and their development; 4, Safety
limits; 5. Limiting safety system settings; 5. Limits and conditions
for normal operation; 7. Surveillance requirements; 8. Operating
procedures; 9. Development of operating procedures;
10. Compliance with operational limits and conditions and operat-
ing procedures; Appendix I: Selection of limits and conditions for
normal operation; Appendix II: Development of operating proce-
dures (outlines); Annex: Example to explain some terms used;
Glossary.

Arabic, Chinese, French, Russian and Spanish editions planned.

STI/PUB/1100 (41 pp., 2 figures; 2000)
ISBN 92-0-102000-7
Price: €14.53

SAFETY ASSESSMENT AND VERIFICATION "&NEW
FOR NUCLEAR POWER PLANTS: Safety Guide
Safety Standards Series No. NS-G-1.2

This Safety Guide provides recommendations to the designers of a
nuclear power plant for a comprehensive safety assessment in the
initial design process and for modifications to the design, as well
as recommendations to the operating organization for independent
verification of the safety assessment for new nuclear power plants.
The guidance can also be applied to safety reviews for existing
plants. The methods and recommendations can be used by regula-
tory bodies for the conduct of the regulatory review and assess-
ment. The Safety Guide recommends how to meet the requirements
established in Safety Standards Series No. NS-R-1, The Safety of
Nuclear Power Plants: Design (2000). It supersedes Safety Series
No. 50-SG-D11 (1986). Guidance is also provided for Contracting
Parties to the Convention on Nuclear Safety in meeting their oblig-
ations under Article 14 on Assessment and Verification of Safety.

Contents: 1. Introduction; 2. Safety assessment, safety analysis
and independent verification; 3. Engineering aspects important to
safety; 4. Safety analysis; 5. Independent verification.

Chinese, French, Russian and Spanish editions planned.

STI/PUB/1112 (83 pp., 1 figure; 2001)
ISBN 92-0-101601-8
Price: €14.53
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SAFETY ISSUES FOR ADVANCED
PROTECTION, CONTROL AND
HUMAN-MACHINE INTERFACE SYSTEMS
IN OPERATING NUCLEAR POWER PLANTS
Safety Reports Series No. 6

This Safety Report identifies and describes safety and licensing
issues reflecting international experience and practices and offers
good practices and effective safety approaches to digital instru-
mentation and control (I&C) retrofits in operating nuclear power
plants. It provides valuable guidance to all those involved in
upgrading protection, control and human-machine interface
systems in nuclear power plants.

Contents: 1. Introduction; 2. Safety categorization and standards;
3. Safety issues of advanced systems; 4. Methodologies to address
safety issues; 5. Safety approaches for the human-machine inter-
face; 6. Safety aspects of the upgrade process for advanced protec-
tion, control and human-machine interface systems; Glossary.

STI/PUB/1057 (61 pp., 2 figures; 1998)
ISBN 92-0-104598-0
Price: €20.35

SOFTWARE FOR COMPUTER BASED "&NEW
SYSTEMS IMPORTANT TO SAFETY
IN NUCLEAR POWER PLANTS: Safety Guide
Safety Standards Series No. NS-G-1.1

This Safety Guide provides guidance on the collection of evidence
and the preparation of documentation to be used to demonstrate the
safety and reliability of the software for computer based systems
important to safety in nuclear power plants for all phases of the
system life-cycle. It recommends how to meet the requirements
established in Safety Standards Series No. NS-R-1, The Safety of
Nuclear Power Plants: Design (2000).

Contents: 1. Introduction; 2. Technical considerations for
computer based systems; 3. Application of requirements for the
management of safety to computer based systems; 4. Project plan-
ning; 5. Computer system requirements; 6. Computer system
design; 7. Software requirements; 8. Software design; 9. Software
implementation; 10. Verification and analysis; 11. Computer
system integration; 12. Validation of computer systems;
13. Installation and commissioning; 14. Operation; 15. Post-
delivery modifications; Annex: Use and validation of pre-existing
software; Glossary.

Arabic, Chinese, French, Russian and Spanish editions planned.

STI/PUB/1095 (89 pp., 2 figures; 2000)
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ISBN 92-0-101800-2
Price: 200 Austrian schillings (€14.53)

THE OPERA TING ORGANIZA TION FOR °&NEW
NUCLEAR POWER PLANTS: Safety Guide
Safety Standards Series No. NS-G-2.4

This Safety Guide provides recommendations on setting up an
operating organization for nuclear power plants so as to facilitate
their safe operation, and on the organizational elements necessary
for a strong safety culture and an international level of perfor-
mance. The Safety Guide highlights the important elements of
effective management in relation to nuclear safety, quality assur-
ance, the management of radioactive waste and radiological protec-
tion, and in meeting the associated national regulatory require-
ments. It recommends how to meet the requirements established in
Safety Standards Series No. NS-R-2, The Safety of Nuclear Power
Plants: Operation (2000). It supersedes Safety Series No. 50-SG-
09 (1984).

Contents: 1. Introduction; 2. Organizational structure; 3.
Functions and responsibilities; 4. Interfaces with external organi-
zations; 5. Safety management; 6. Plant operation management
programmes; 7. Supporting functions; 8. Communication and
liaison.

Chinese, French, Russian and Spanish editions planned.

STI/PUB/1115(53pp.; 2001)
ISBN 92-0-102301^
Price: €14.53

Reactor Technology

ADVANCED NUCLEAR POWER SYSTEMS:
DESIGN, TECHNOLOGY, SAFETY AND
STRATEGIES FOR THEIR DEVELOPMENT
Proceedings Series

(See under Nuclear Power Planning and Economics, p. 6)

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
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developments and to discuss directions for future efforts. One impor-
tant aspect of nuclear safety in recent years has been the very high
rate of development and subsequent introduction of computer tech-
nology. 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 flexibil-
ity may be preferred. Full use must be made of all plant resources,
with system state and success path monitoring being of special inter-
est in accident situations. The symposium discussed all aspects of
balancing problems, operating, maintenance 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 operator
support — Part II; Man-machine interaction; Human factors
consideration in automation; Accident management in automation;
Future trends and needs (Panel discussion).

STI/PUB/843 (599 pp., 137 figures; 1991)
ISBN 92-0-020091-5
Price: €116.28

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

This report is a survey of coolant technology in water cooled reac-
tors which focuses on the following objectives: (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
systems; 3. Chemistry of primary coolant in water cooled reactors;
4. Corrosion in the primary coolant systems of water cooled reac-
tors; 5. Activity transport mechanisms of water cooled reactors;
6. Decontamination of water cooled reactors; 7. Areas for future
research and development; 8. Conclusions.

STI/DOC/010/347 (71 pp., 34 figures; 1993)
ISBN 92-0-100193-2
Price: €20.35
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DECONTAMINATION OF WATER COOLED REACTORS
Technical Reports Series No. 365

This publication is the first comprehensive review of decontami-
nation processes used throughout the world on water cooled reac-
tors, i.e. PWRs, BWRs, HWRs and WWERs, operating under
reduced dose while under maintenance and repair. It focuses on
the following objectives: man-sievert reduction, plant life exten-
sion, fuel life extension, and general safety and materials relia-
bility. In addition, special attention has been given to full system
decontamination which is being developed in response to reactor
ageing. Technical issues such as materials compabitility, waste
generation or recontamination after decontamination are also
addressed.

Contents: 1. Introduction; 2. Nature of oxides and contamination;
3. Physical, mechanical and electrochemical decontamination
processes; 4. Chemical decontamination processes; 5. Review of
experience; 6. Technical issues.

STI/DOC/010/365 (73 pp., 27 figures; 1994)
ISBN 92-0-101394-9
Price: €20.35

DESIGN MEASURES TO FACILITATE IMPLEMENTATION
OF SAFEGUARDS AT FUTURE WATER COOLED
NUCLEAR POWER PLANTS
Technical Reports Series No. 392

This report presents guidelines to the designers of water cooled
power reactors which will minimize the impact of IAEA safe-
guards on plant operations and ensure efficient and effective acqui-
sition of safeguards data to the mutual benefit of the Member State,
the plant operator and the IAEA. These guidelines incorporate the
IAEA's experience in establishing and carrying out safeguards at
currently operating nuclear power plants, the ongoing development
of safeguards techniques and the feedback of experience from plant
operators and designers on the impact of IAEA safeguards on plant
operation.

Contents: 1. Introduction; 2. The IAEA's safeguards function for
current and future nuclear power plants; 3. Summary of the politi-
cal and legal foundations of the IAEA's safeguards system; 4. The
technical objective of safeguards and the supply and use of
required design information; 5. Safeguards approaches for nuclear
power plants; 6. Design implications of experience in safeguarding
nuclear power plants; 7. Guidelines for design provisions for future
water cooled reactors to facilitate the implementation of safe-
guards; Appendix I: Summary of information requested in the
IAEA's Design Information Questionnaire; Appendix II: IAEA
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safeguards instrumentation commonly used for power reactors;
Glossary.

STI/DOC/010/392 (94 pp., 8 figures; 1998)
ISBN 92-0-104798-3
Price: 626.16

DEVELOPMENT AND IMPLEMENTATION OF
COMPUTERIZED OPERATOR SUPPORT SYSTEMS
IN NUCLEAR INSTALLATIONS
Technical Reports Series No. 372

This report addresses the development and implementation of
computerized operator support systems (COSS) in nuclear installa-
tions. It discusses the requirements of operators in information
management and job performance in control room environments.
The design methodology described presents good practice
approaches derived from the experience gained and the lessons
learned during actual development of the COSS.

Contents: 1. Introduction; 2. Computerized operator support
systems; 3. Operational requirements; 4. Design methodology;
5. Verification and validation; 6. Implementation; 7. Licensing
considerations; Appendix I: Classification scheme for
man-machine activities; Appendix II: Techniques.

STI/DOC/010/372 (43 pp., 8 figures; 1994)
ISBN 92-0-103394-X
Price: €14.53

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
compilation 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 features
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
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design and safety in the Federal Republic of Germany; Chapter 10.
Summary; Annex: Information exchange on gas cooled reactors.

STI/DOC/IO/312 (234 pp., 97 figures; 1990)
ISBN 92-O-155090-1
Price: €50.87

HEAVY WATER REACTORS —
STATUS AND PROJECTED DEVELOPMENT
Technical Reports Series No. 407

This report outlines the characteristics of heavy water reactors and
provides an insight into the technology for specialists in countries
where the establishment of nuclear power programmes is being
considered. It should serve as a reference document for engineers
and scientists working in the field as well as for lecturers in nuclear
technology.

Contents: Section 1. Introduction; Section 2. The HWR evolution;
Section 3. Characteristics of HWRs; Section 4. Economics of
HWRs; Section 5. Safety aspects of HWRs; Section 6. HWR fuel
cycles; Section 7. Environmental considerations; Section 8. Vision
of advanced HWR designs; Appendix: Parameters of the principal
types of HWRs.

Expected publication date: Spring 2002

STI/DOC/010/407 (approx. 650 pp., 220 figures)
Price: not yet set

IMPLEMENTATION AND REVIEW OF
A NUCLEAR POWER PLANT AGEING
MANAGEMENT PROGRAMME
Safety Reports Series No. 15

This publication provides information on good practices relating to
the implementation and review of an ageing management
programme (AMP) for nuclear power plants. AMPs are umbrella
type, systematic programmes integrating plant operations^ inspec-
tion and maintenance and other relevant programmes.

Contents: 1. Introduction; 2. Rationale for an AMP; 3. Description
of an AMP; 4. The AMP model and its implementation; 5. Review
of an AMP; Appendix I: Data collection and record keeping;
Appendix II: Examples of unanticipated ageing phenomena
addressed by ageing management teams; Appendix III: Indicators
of AMP effectiveness.

STI/PUB/1072 (35 pp., 3 figures; 1999)
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ISBN 92-0-100999-2
Price: €14.53

INTRODUCTION OF NUCLEAR "&NEW
DESALINATION: A Guidebook
Technical Reports Series No. 400

(See under Nuclear Power Planning and Economics, p. 11 )

MODERN INSTRUMENTATION AND CONTROL
FOR NUCLEAR POWER PLANTS
Technical Reports Series No. 387

This report replaces Technical Reports Series No. 239, Nuclear
Power Plant Instrumentation and Control: A Guidebook (1984), in
particular by changing the emphasis from guidance to summariz-
ing operating experience and discussing new technologies. It
provides an up to date overview of nuclear power plant instrumen-
tation and control technology and the background against which
such systems are implemented. It is directed to meet the needs of
instrumentation and control engineers, but also of nuclear power
plant designers and regulators.

Contents: 1. General introduction; Part I. Requirements,
constraints and recent issues; Part II. Design concepts; Part III.
Recent developments in instrumentation and control; Part IV.
Instrumentation and control in a new nuclear power plant; Part V.
Examples of current instrumentation and control systems.

STI/DOC/010/387 (629 pp., 122 figures; 1999)
ISBN 92-0-101199-7 •
Price: €138.08

NUCLEAR DESALINATION OF SEA WATER
Proceedings Series

(See under Nuclear Power Planning and Economics, p. 12 )

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 acci-
dent 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 and to
survey existing systems and equipment for the mitigation of the
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consequences of abnormal plant operations, including severe acci-
dents 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 recommendations;
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: €29.07

VERIFICATION AND VALIDATION OF
SOFTWARE RELATED TO NUCLEAR
POWER PLANT INSTRUMENTATION AND CONTROL
Technical Reports Series No. 384

This report provides practical guidance on the methods available
for verification of the software and validation of computer based
systems in nuclear power plants, and on how and when these
methods can be effectively applied. It will be of particular interest
to all those involved in the development, implementation, mainte-
nance and use of software and computer based instrumentation and
control systems in nuclear power plants.

Contents: 1. Introduction; 2. Safety classification and types of
software; 3. Software related activities and documents;
4. Verification by phase; 5. Validation; 6. Licensing; 7. Conclu-
sions; Appendix I: Techniques for verification and validation;
Appendix II: Single failure criterion; Appendix III: Experience.

STI/DOC/010/384 (126 pp., 7 figures; 1999)
ISBN 92-0-100799-X
Price: €34.88
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Quality Assurance

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 programme
documents, also covers corrective action processes which would
more generally assist users in developing good practices for
improved performance in all areas of safety, reliability and
economics, and it offers a practical model and illustrative 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
correcting 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 deficiency 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 evaluating personnel caused deficiencies; Annex I:
Example of a procedure for escalation to higher levels of manage-
ment to achieve corrective action; Annex J: Example of a status
report for corrective actions; Annex K: Example of a non-confor-
mance control implementing procedure; Annex L: Example of a
corrective 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: €30.52
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MANAGEMENT FOR EXCELLENCE IN
NUCLEAR POWER PLANT
PERFORMANCE: A Manual
Technical Reports Series No. 369

The objective of this report is to facilitate a recognition of priority
management issues which, when not adequately recognized and
addressed, can result in problems in operational performance at
nuclear power plants. It provides a number of effective practices,
reflecting the positive experience of nuclear power companies, that
have prevented or corrected problems related to selected manage-
ment issues.

Contents: Executive summary; 1. Introduction; 2. Generic issues
related to effective management; 3. Effective practices; Annex 1:
Designation of responsibility; Annex 2: Teamwork and effective
communication; Annex 3: Effectiveness of engineering activities;
Annex 4: Surveillance of items important to safety and reliability;
Annex 5. Peer evaluation; Annex 6. Working level self-assessment;
Annex 7: Corrective action programme; Annex 8: Monitoring of
corrective actions; Annex 9: Performance oriented quality depart-
ment; Annex 10: Assessment overview group; Annex 11:
Integrated performance indicator system; Annex 12: Operating
experience feedback; Annex 13: Self-assessment by the quality
department; Annex 14: Focus on performance assessment; Annex
15: Quality maintenance teams; Annex 16: Performance enhance-
ment standards; Annex 17: Performance based quality training;
Annex 18: Prioritization of work; Annex 19: Profit centre concept;
Annex 20: Departmental meeting policy; Annex 21: Plant modifi-
cation information system; Annex 22: Negotiated business plan;
Annex 23: Improvement of personnel qualification; Annex 24:
Computerized maintenance management system; Annex 25:
Information management; Annex 26: Feedback to design; Annex
27: Definition of interfaces; Annex 28: Teamwork and communi-
cation; Annex 29: Understanding of management goals; Annex 30:
Relationship with the regulator; Annex 31: Interface with the regu-
lator; Annex 32: Personal performance appraisal; Annex 33:
Business plan of the nuclear organization; Annex 34: Management
development training; Annex 35: Supervisory development
programme; Annex 36: Monitoring of equipment condition; Annex
37: Career path programme.

STI/DOC/010/369(100pp.; 1994)
ISBN 92-0-103194-7
Price: €26.16
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QUALITY ASSURANCE FOR SAFETY IN
NUCLEAR POWER PLANTS AND OTHER
NUCLEAR INSTALLATIONS:
Code and Safety Guides Q1-Q14
Safety Series No. 50-C/SG-Q

The revised Safety Code and its corresponding Safety Guides
replace Safety Series No. 50-C-QA (Rev. 1), Code on the Safety of
Nuclear Power Plants: Quality Assurance, and Safety Series Nos
50-SG-QA1 to 50-SG-QA11, and present new simplified basic
requirements and implementation methods for quality assurance in
a nuclear context. They provide recommendations to regulatory
bodies in establishing regulatory requirements and in verifying
their implementation, clearly formulate the responsibilities of the
licensee in achieving improved quality and safety performance,
and give guidance on methods for fulfilling the basic requirements
in a manner consistent with worldwide industry standards.

Contents: Glossary; Code; Safety Guides.

STI/PUB/1016 (364 pp., 6 figures; 1996)
E ISBN 92-0-103696-5
F ISBN 92-0-201998-3
R ISBN 92-0-400898-9
Price: €75.58

QUALITY ASSURANCE FOR SAFETY IN
NUCLEAR POWER PLANTS AND OTHER
NUCLEAR INSTALLATIONS, ON CD-ROM:
Code and Safety Guides Q1-Q14
Safety Series No. 50-C/SG-Q

This CD-ROM contains an electronic version in pdf format of the
full text of Safety Series No. 50-C/SG-Q, Quality Assurance for
Safety in Nuclear Power Plants and Other Nuclear Installations:
Code and Safety Guides Q1-Q14. The electronic version enables
the user to search for and access any topic directly through the
contents list and by keyword searches. The text may be printed
directly or used in the development of other documents by means
of the copy and paste feature.

Contents: Glossary; Code; Safety Guides.

STI/PUB/1016/CD (2001)
ISBN 92-0-103300-1
Price: €14.53
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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 attaining and
maintaining the safety, reliability and economic performance 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. Programmes
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 principles of an LWR
power plant.

STI/DOC/10/340(121 pp.; 1992)
ISBN 92-0-103692-2
Price: €29.07

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
direction of quality and quality assurance activities in nuclear
power plant operation. It emphasizes quality objectives for nuclear
power plant operations and gives highlighted practices comple-
mented 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. Competence
of personnel; 4. Operations; 5. Maintenance; 6. Deficiencies and
corrective actions; 7. Technical support; 8. Radiological safety;
9. Emergency preparedness; 10. Feedback; Appendix A: Summary
of plant superintendent's involvement and reviews listed in the
manual; Appendix B: Typical organization 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: €30.52
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Qualification and Training of Personnel

NUCLEAR POWER PLANT PERSONNEL
TRAINING AND ITS EVALUATION: A Guidebook
Technical Reports Series No. 380

This guidebook is a revision and update of the IAEA Guidebook on
Training to Establish and Maintain the Qualification and
Competence of Nuclear Power Plant Operations Personnel, IAEA-
TECDOC-525, published in 1989. It incorporates the experience
gained since the introduction of the Systematic Approach to
Training (SAT) for nuclear power plant personnel six years ago and
emphasizes a broader concept of competence which includes not
only technical knowledge and skills but also knowledge, skills and
attitudes related to human factors. In addition to the training of
operating personnel, the Guidebook deals with the role and respon-
sibilities of management; the training of management and mainte-
nance personnel; organizations involved in training; and more
effective and efficient methods of SAT analysis.

Contents: 1. Introduction; 2. The role of management; 3. The role
of training organizations and the organization of training; 4. SAT
methodology overview; 5. Analysis; 6. Design; 7. Development;
8. Implementation; 9. Evaluation; 10. SAT applications; 11. IAEA
activities and technical co-operation in NPP personnel training and
qualification.

STI/DOC/010/380 (138 pp., 18 figures; 1996)
ISBN 92-0-101496-1
Price: €34.88

QUALITY ASSURANCE INTEGRATED TRAINING
PACKAGES: A Manual
Technical Reports Series No. 340

(See under Quality Assurance, p. 29)

STAFFING OF NUCLEAR POWER PLANTS AND THE
RECRUITMENT, TRAINING AND AUTHORIZATION OF
OPERATING PERSONNEL: A Safety Guide
Safety Series No. 50-SG-01 (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 responsibilities. It
covers the organization for the nuclear power plant, the educational
qualifications and experience of the persons recruited, the recruit-
ment and training schedule, the training of operating personnel, the

30



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.

STI/PUB/874 (59 pp., 5 figures; 1991)
E ISBN 92-0-123391-4
F ISBN 92-0-203195-1
R ISBN 92-0-405095-0
S ISBN 92-0-302095-0
Price: €17.44

TRAINING IN RADIATION PROTECTION "&NEW
AND THE SAFE USE OF RADIATION SOURCES
Safety Reports Series No. 20

This report provides assistance in how to organize adequate and
appropriate training for personnel working with ionizing radiation.
It is primarily intended to be used by trainers and training
providers, and covers among other topics various methods of train-
ing provision and giving advice on the development and organiza-
tional aspects associated with the management of training activi-
ties. It complies with the requirements laid down in Safety Series
No. 115, the International Basic Safety Standards for Protection
Against Ionizing Radiation and for the Safety of Radiation Sources
(1996) and supersedes Technical Reports Series No. 280, Training
Courses on Radiation Protection (1988).

Contents: 1. Introduction; 2. Categories of persons to be trained;
3. Development of competence through training; 4. Training
methods; 5. A systematic approach to training; Annex I. Standard
syllabus of the Postgraduate Educational Course in Radiation
Protection and the Safe Use of Radiation Sources; Annex II.
Establishment of a training centre; Annex III. Classroom based
training in radiation protection for industrial radiographers; Annex
IV. On the job training in radiation protection for industrial radio-
graphers; Annex V. Visual aid materials; Annex VI. Practical exer-
cises; Annex VII. Example of a questionnaire for the evaluation of
training by the participants.

STI/PUB/1107 (69 pp.; 2001)
ISBN 92-0-100601-2
Price: €19.62
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NUCLEAR FUEL CYCLE AND
WASTE MANAGEMENT

COUNTRY NUCLEAR FUEL CYCLE PROFILES
Technical Reports Series No. 404

This report provides a compilation of country profiles on nuclear
fuel cycle activities worldwide. The information contained therein
is presented in such a way that the complexity of the subject can be
easily understood by both experts and the public and that the trans-
parency of nuclear energy development in general is improved. It
represents the status of the nuclear fuel cycle at the end of 1999.

Contents: 1. Introduction; 2. Review of worldwide activities on
the nuclear fuel cycle; 3. Country nuclear fuel cycle profiles.

STI/DOC/OJ 0/404 (approx. 80 pp., 33 figures; 2001)
ISBN 92-0-101101-6
Price: €22.53

NUCLEAR COMMUNICATIONS: A HANDBOOK FOR
GUIDING GOOD COMMUNICATIONS PRACTICES
AT NUCLEAR FUEL CYCLE FACILITIES

The purpose of this handbook is to serve as a guideline in
applying good communications practices concerning nuclear'fuel
cycle facilities. It provides a compact source of information for
people involved in plant operation and management and identifies
and addresses questions that members of the public may have
about different aspects of the nuclear fuel cycle.

Contents: 1. Introduction; 2. Energy, society and the environment;
3. The nuclear fuel cycle and the environment; 4. Specific issues!
questions and responses; Appendices: I. Uranium exploration and
mining: Examples of codes of conduct and practices; II.
Organizing communication for a new facility: A case study; III.
Consultants and advisory group members.

STI/PUB/966 (72 pp., 21 figures, 21 x 30 cm; 1994)
ISBN 92-0-103794-5
Price: €20.35
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NUCLEAR FUEL CYCLE AND REACTOR
STRATEGIES: ADJUSTING TO NEW REALITIES
Proceedings Series

Key issue papers from a symposium held in co-operation with the
EC, the OEC/NEA and the Uranium Institute, 3-6 June 1997,
Vienna. The purpose of the symposium was to provide a forum for
discussion of the new realities facing the nuclear fuel cycle and to
consider options on how these could be addressed. Amongst the
new realities are the facts that: nuclear capacities have increased
less than projected; the debate on the choice of the most appropri-
ate fuel cycle is still ongoing; military stocks of weapon plutonium
and highly enriched uranium have been released; and the amount
of plutonium in the world is continuously increasing. The data
contained in these key issue papers should assist to inform decision
makers and the public and lead to a more objective discussion of
the different options in the nuclear fuel cycle.

Contents: Key issue paper No. 1: Global energy outlook; Key
issue paper No. 2: Present status and immediate prospects of pluto-
nium management; Key issue paper No. 3: Future fuel cycle and
reactor strategies; Key issue paper No. 4: Safety, health and envi-
ronmental implications of the different fuel cycles; Key issue paper
No. 5: Non-proliferation and safeguards aspects; Key issue paper
No. 6: International co-operation.

STI/PUB/1026 (311 pp., 45 figures; 1997)
ISBN 92-0-103797-X
Price: €69.77

SAFE HANDLING AND STORAGE OF PLUTONIUM
Safety Reports Series No. 9

This Safety Report updates IAEA Safety Series No. 39, Safe
Handling of Plutonium (1974), and provides an overview of
modern practices for handling and storing separated plutonium. It
provides descriptions of plutonium and its properties, and of the
biological effects on humans of plutonium. The principles underly-
ing the safe design and operation of plutonium handling/storage
facilities and the licensing of such facilities are also covered.

Contents: 1. Introduction; 2. Current and future plutonium activi-
ties and inventories; 3. Nuclear, physical and chemical properties
of plutonium; 4. Plutonium in the environment; 5. Pathways to
humans and the biological effects of plutonium; 6. Licensing,
controls and regulatory limits; 7. Safety aspects of design;
8. Operational safety; 9. Summary; Annex I. Examples of pluto-
nium plant design; Annex II. Radiological safety data for pluto-
nium handling; Annex III. Criticality safety parameters; Glossary.

STI/PUB/1061 (136 pp., 17 figures; 1998)
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ISBN 92-0-102998-5
Price: €34.88

Uranium Ore Processing

ANALYSIS OF URANIUM SUPPLY TO 2050

This report contains the first IAEA projection of uranium supply
and demand to 2050 and provides the reader with an understanding
of how some alternative uranium supply scenarios could evolve
over this period. The analysis is based on the current knowledge of
uranium resources and production facilities, and takes into account
the premise that they can operate with minimal environmental
impact and employ the best practices in planning, operations,
decommissioning and closure. It is assumed that the most
economic production technology is used. The report is based on
published projections of uranium requirements covering a wide
range, from a very low to a very high level, of utilization of nuclear
power.

Contents: Summary; 1. Introduction; 2. Scope of study; 3. Metho-
dology and assumptions; 4. Analysis; 5. Conclusions; Appendix I.
IIASA/WEC study; Appendix II. Economic model for tails re-
enrichment; Appendix III: Review of worldwide uranium produc-
tion industry; Appendix IV: International Uranium Resources
Evaluation Project (IUREP); Appendix V: Resource definitions and
terminology; References; Glossary.

STI/PUB/1104 (103 pp., 36 figures; 21 x 30 cm; 2001)
ISBN 92-0-10040I-X
Price: €26.89

CURRENT PRACTICES FOR THE MANAGEMENT AND
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 worldwide
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 acceptable level. This
report highlights new technological developments in this field as
well as operational and managerial experience arising from the
application of these methods.
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Contents: 1. Introduction; 2. Scope; 3. Mining and milling
uranium 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 radiological
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: €33.43

DECOMMISSIONING OF FACILITIES FOR MINING
AND MILLING OF RADIOACTIVE ORES AND
CLOSEOUT OF RESIDUES
Technical Reports Series No. 362

The purpose of this report is to provide an overview of the factors
involved and assistance in planning and implementing the decom-
missioning of mining and milling facilities and the closeout of
mines, tailings piles, mining debris and leach residues. Restoration
of the site, vicinity properties and groundwater is also part of the
report.

Contents: 1. Introduction; 2. Purpose; 3. Scope; 4. Objectives of
decommissioning/closeout programmes; 5. Regulatory control for
decommissioning/closeout; 6. Site characterization; 7. Planning
and technical considerations; 8. Implementation of the decommis-
sioning/closeout plan; 9. Radiation protection, health and safety
programmes during decommissioning/closeout activities; 10. Post-
closeout monitoring and surveillance programmes; 11. Cost esti-
mating and financing for decommissioning/closeout;
12. Documentation for decommissioning/closeout; 13. QA
programme for decommissioning/closeout; 14. Summary and
conclusions; Annex I: Examples of national regulatory require-
ments, regulations and criteria for mill tailings and the decommis-
sioning/closeout of uranium mines/mills; Annex II: Examples of
national criteria for the exemption, release or cleanup of radio-
active sites, buildings, equipment and materials from the decom-
missioning/closeout of uranium mines/mills; Annex III:
Geotechnical, hydrological, environmental and economic rating
matrix; Annex IV: Checklist for revegetation of decommissioned
uranium tailings; Annex V: Longevity requirements; Annex VI:
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National experience in the decommissioning/closeout of facilities
and residues from the mining and milling of radioactive ores.

STI/DOC/010/362 (186 pp., 14 figures; 1994)
ISBN 92-0-100694-2
Price: €43.60

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 production
of uranium concentrates. The main purpose of this guidebook 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.

Contents: 1. Introduction; 2. Process selection and design;
3. Basic engineering; 4. Project administration; Appendix I:
Example of a uranium pilot plant; Appendix II: General and radio-
logical safety; Annex: Basic data; References; Bibliography.

STI/DOC/10/314 (81 pp., 7 figures; 1990)
ISBN 92-0-145290-X
Price: €21.80

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 develop-
ment of a project for the production of uranium concentrates.
Although these tests represent only a small proportion of the total
cost of a project, their proper planning, execution and interpreta-
tion 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 metallurgical 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
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washing; 6. Uranium recovery from leach solutions; 7. Uranium
recovery by ion exchange; 8. Uranium recovery by solvent extrac-
tion; 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: €34.88

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 Technical
Reports Series No. 335, Current Practices for the Management and
Confinement of Uranium Mill Tailings, which provides a general
account of the siting, design and construction of tailings
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: €17.44

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 refer-
ences provide sources for specific technological details.

Contents: Introduction; Part I. Uranium resources and mining
technology; Chapter 1. Uranium resources; Chapter 2. Mining
technology; Part II. Processing technology; Chapter 3. Processing
concepts; Chapter 4. Ore preparation; Chapter 5. Leaching;
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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 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^
Price: €79.94

Fuel Fabrication and Performance

DESIGN AND PERFORMANCE OF WWER FUEL
Technical Reports Series No. 379

This report is the first of its kind presenting compiled information
on all aspects of fuel for pressurized water reactors (WWERs or
VVERs) of the two sizes in use, WWER-440 and WWER-1000. It
covers design principles, and detailed design and fabrication
processes, as well as fuel performance under normal operation,
high burnup effects, effects of load following, effects of reactivity
insertion accidents, fuel defect experience and fuel performance
modelling. It is intended to serve as a comprehensive reference on
the design and performance of WWER fuel.

Contents: 1. Introduction; 2. WWER fuel element design; 3. Fuel
element fabrication processes; 4. Fuel element performance in
normal operation; 5. High burnup effects; 6. Effects of load
following; 7. Effects of operational transients and loss of coolant
accidents (LOCAs); 8. Effects of reactivity insertion accidents;
9. Fuel defect experience; 10. Fuel performance modelling;
11. Future prospects; 12. Summary.

STI/DOC/010/379 (80 pp., 28 figures; 1996)
ISBN 92-0-104096-2
Price: €23.26

GUIDEBOOK ON DESTRUCTIVE
EXAMINATION OF WATER REACTOR FUEL
Technical Reports Series No. 385

This guidebook gives a complete survey of destructive techniques
available to perform microstructural examinations, elemental and
isotopic analyses and measurement of physical, chemical and
mechanical properties of irradiated fuel and structural materials,
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and describes asociated refabrication and instrumentation tech-
niques. Non-destructive examination (NDE) data are verified by
destructive examination (DE) data. The data were submitted to the
IAEA by hot laboratories from 12 countries and one international
organization (CEC/ITU) during the period 1992-1995. Together
with IAEA Technical Reports Series No.322 (1991), Guidebook on
non-destructive examination of water reactor fuel, it presents the
most comprehensive summary of post-irradiation examination
techniques to date.

Contents: 1. Introduction; 2. Microstructural studies; 3. Elemental
analysis; 4. Isotopic analysis; 5. Measurement of physical
properties; 6. Measurement of mechanical properties; 7. Refabrica-
tion and instrumentation; 8. Verification of non-destructive tech-
niques by destructive methods; 9. Conclusions.

ST1/DOC/010/385 (61 pp., 16 figures; 1997)
ISBN 92-0-100897-X
Price: €20.35

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-irradia-
tion data; 10. Conclusions.

STI/DOC/10/322 (80 pp., 35 figures; 1991)
ISBN 92-0-155091-X
Price: €21.80

REVIEW OF FUEL FAILURES IN
WATER COOLED REACTORS
Technical Reports Series No. 388

The purpose of this report is to provide a combined presentation of
the worldwide experience gained on fuel failures in water cooled
reactors and to give statistical data on fuel failures for the period
1987 to 1994. It contains detailed descriptions of primary and
secondary failure mechanisms which occurred in 'western' type
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boiling and pressurized water reactors (BWRs and PWRs), Soviet
type pressurized light water reactors (WWERs) and Canadian type
heavy water reactors (CANDUs). It also includes information on
detection, examination and analysis of fuel failures as well as on
fuel failure prevention and management in plant operation.

Contents: 1. Introduction; 2. Historical remarks on fuel failure and
design evolution; 3. World overview on fuel failures in 1987-1994;
4. Detection, examination and analysis of. fuel failures; 5.
Mechanisms and root causes of fuel failures; 6. Secondary fuel fail-
ures; 7. Fuel failure prevention and management in plant operation;
Conclusions and recommendations.

STI/DOC/010/388 (167 pp., 66 figures; 1998)
ISBN 92-0-102298-0
Price: €40.70

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 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 under-
standing incentives and indicating directions for future develop-
ments 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: €17.44

Spent Fuel Management

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
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designs so far developed, and the engineering operations required
for their manufacture. It supplements IAEA Technical Reports
Series No. 320, Evaluation of Spent Fue! as a Final Waste Form.

Contents: 1. Introduction; 2. Major factors in the development of
conditioning concepts; 3. Waste package design; 4. Pre-
conditioning 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: €30.52

COST ANALYSIS METHODOLOGY OF
SPENT FUEL STORAGE
Technical Reports Series No. 361

This report provides a methodology for calculating the costs of
different options for interim storage of spent fuel produced in
reactor cores. It considers different technical features and storage
options and defines the factors affecting all options. The report
further analyses the major cost categories, calculates the net
present value of each option and determines the levelized cost. It
also includes a sensitivity analysis, taking into account the uncer-
tainty of the different cost estimates.

Contents: 1. Introduction; 2. Spent fuel management; 3. Technical
features of spent fuel storage; 4. Storage options and cost consid-
erations; 5. Cost considerations; 6. Method of cost analysis; 7. Cost
analysis; 8. Financing the options; Appendix I: AR storage
enhancement: Reracking with compact storage racks in Germany;
Appendix II: A stand alone AR storage facility: The TVO-KPA
pool storage facility at Olkiluoto in Finland; Appendix III: An AFR
storage facility: The CLAB pool storage facility at Oskarshamn in
Sweden; Appendix IV: An AFR storage facility: Pool storage
facilites at the Cogema processing plant at La Hague in France;
Appendix V: An AFR storage facility: The dry cask storage facility
at Gorleben in Germany.

ST1/DOC/010/361 (56 pp., 16 figures; 1994)
ISBN 92-0-100594-6
Price: €17.44

DESIGN OF SPENT FUEL STORAGE FACILITIES:
A Safety Standard
Safety Series No. 116

This guide has been developed through a series of technical meet-
ings and represents an international consensus on useful design
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principles. These principles incorporate features which will be
effective in maintaining fuel subcritical, removing residual heat,
providing radiation protection and containing radioactive materials
for the lifetime of the facility. It is intended for use by the nuclear
power industry, its supporting organizations and related regulatory
bodies in identifying and managing all relevant issues on the design
aspects for the safe interim storage of spent fuel from nuclear
power plants. It complements Safety Series No. 117, Operation of
Spent Fuel Storage, and Safety Series No. 118, Safety Assessment
for Spent Fuel Storage Facilities.

Contents: 1. Introduction; 2. General guidance; 3. Specific
design requirements; 4. Auxiliary systems; 5. Quality assur-
ance; 6. Inspection and maintenance; 7. Decommissioning;
Definitions.

STI/PUB/976 (50 pp.; 1994)
ISBN 92-0-104994-3
Price: €17.44

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

The present report provides an appreciation of the types and quan-
tities of spent fuel for disposal and reviews the current state of
knowledge of the behaviour of spent fuel under repository condi-
tions. 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
disposal 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: €21.80

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

(See under Waste Management, p. 54)
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GEOLOGICAL DISPOSAL OF SPE\T 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
purpose of the symposium was to review the progress being made
in national and international programmes towards the demonstra-
tion of safe disposal of radioactive wastes. The technical presenta-
tions addressed disposal in all the principal geological media
currently under consideration: clay, crystalline rock, salt and
volcanic 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 reposi-
tory performance assessment models; National and international
programmes; Poster presentations.

STI/PUB/907 (487 pp., 116 figures; 1993)
ISBN 92-0-000193-9
Price: €103.74

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 experi-
ence and information in many areas related to spent fuel storage. It
will allow a better understanding of the many problems involved
and permit countries that are planning for or operating 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 currently 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 technology, 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 safe-
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guards; 7. Factors used in evaluating spent fuel storage 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 concrete 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 consolida-
tion; Annex H: Fuel storage ponds at Sellafield, United Kingdom;
Annex I: Acronyms and abbreviations; Annex J: Glossary.

STI/DOC/10/240/2 (207 pp., 71 figures; 1991)
ISBN 92-0-155191-6
Price: €45.06

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-accident activities at
nuclear power plants that have experienced significant fuel
damage. Member States who wish to complement their emergency
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 requirements 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 manage-
ment; 6. Initial decontamination; 7. Fuel removal; 8. Fuel condi-
tioning, transport and interim storage; 9. Abnormal waste: condi-
tioning to disposal; 10. Preparation for the decommissioning 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: €20.35

OPERATION OF SPENT FUEL STORAGE FACILITIES:
A Safety Standard
Safety Series No. 117

This guide has been developed through a series of technical meet-
ings and represents an international consensus on useful operating
principles. These principles incorporate features which will be
effective in maintaining fuel subcritical, removing residual heat,
providing radiation protection and containing radioactive materials
for the lifetime of the facility. It is intended for use by the nuclear
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power industry, its supporting organizations and related regulatory
bodies in identifying and managing all relevant issues on the oper-
ational aspects for the safe interim storage of spent fuel from
nuclear power plants. It complements Safety Series No. 116,
Design of Spent Fuel Storage Facilities, and Safety Series No. 118,
Safety Assessment for Spent Fuel Storage Facilities. •

Contents: 1. Introduction; 2. Key operational activities; 3. Basic
safety considerations for operation; 4. Management; 5. Training
and qualifications; 6. Commissioning; 7. Operational limits and
conditions; 8. Operating procedures; 9. Maintenance, testing,
examination and inspection; 10. Radiation and environmental
protection; 11. Quality assurance; 12. Safeguards and physical
protection; 13. Decommissioning; Definitions.

STI/PUB/977 (54 pp.; 1994)
ISBN 92-0-105094-1
Price: €17.44

OPTIONS, EXPERIENCE AND TRENDS IN
SPENT FUEL MANAGEMENT
Technical Reports Series No. 378

Spent fuel management encompasses all the activities associated
with the handling, transport, storage, processing and eventual
disposal of spent nuclear fuel foilowing its discharge from the
reactor. The time-scale for commitment to the safe management of
spent fuel is expected to be several decades, until such time as the
eventual disposal arrangements have been engineered. The purpose
of this document is to assist Member States to establish policies
and national arrangements for spent fuel management in a struc-
tured and timely manner.

Contents: 1. Introduction; 2. Policy considerations and spent fuel
management; 3. Regulatory framework for spent nuclear fuel
management systems; 4. Making a choice between options;
5. Reprocessing technology; 6. Disposal technology; 7. Storage
technology; 8. Conclusions.

STI/DOC/010/378 (72 pp., 17 figures; 1995)
ISBN 92-0-101095-8
Price: €20.35

SAFETY AND ENGINEERING ASPECTS
OF SPENT FUEL STORAGE
Proceedings Series

Proceedings of a symposium jointly organized with OECD/NEA,
Vienna, 10-14 October 1994. The purpose of the symposium was
to provide an opportunity for the exchange of information on the
state of the art and the prospects of spent fuel storage, to discuss
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the worldwide situation and the major factors influencing the
national policies in this field, and to identify the most important
directions that national efforts and international co-operation in
this area should take.

Contents: Spent fuel storage programmes; Spent fuel storage tech-
nology; Licensing and safety aspects of spent fuel storage; Closing
session; Poster presentations.

STI/PUB/949 (451 pp., 122 figures; 1995)
ISBN 92-0-101695-6
Price: €95.93

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

(See under Fuel Fabrication and Performance, p. 40)

Waste Management

ADVANCES IN TECHNOLOGIES FOR THE
TREATMENT OF LOW AND INTERMEDIATE LEVEL
RADIOACTIVE LIQUID WASTES
Technical Reports Series No. 370

This report describes a wide spectrum of treatment processes of
both aqueous and organic radioactive wastes. It briefly covers
upgraded traditional and well proven processes such as chemical
precipitation, ion exchange and evaporation, and focuses on rather
new membrane and electrochemical processes and combinations of
these processes. Methods based on the use of biological processes
for the treatment of liquid radioactive wastes are described in this
report for the first time. It also describes both advantages and
disadvantages of the technologies mentioned.

Contents: 1. Introduction; 2. Large scale applications of liquid
waste treatment technologies; 3. Advances in technologies for the
treatment of aqueous wastes; 4. Advances in technologies for the
treatment of organic wastes; 5. Future trends in process develop-
ment; Conclusions.

STI/DOC/010/370 (103 pp., 33 figures; 1994)
ISBN 92-0-104194-2
Price: €29.07
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APPLICATION OF EXEMPTION PRINCIPLES TO
THE RECYCLE AND REUSE OF MATERIALS FROM
NUCLEAR FACILITIES: A Safety Practice
Safety Series No. 111-P-X.l

This Safety Practices publication, part of the IAEA's Radioactive
Waste Safety Standards (RADWASS) programme, provides guid-
ance on the application of internationally agreed principles 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 illustrates a methodol-
ogy 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 consider-
ations and discussion of the results; 8. Summary; References;
Appendix I. Methods for estimating individual and collective
doses from external exposures to radionuclides during recycle and
reuse; Appendix II. Methods for estimating individual and collec-
tive 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 conta-
minated materials.

STI/PUB/924 (204 pp., 3 figures; 1992)
ISBN 92-0-104992-7
Price: €43.60

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 decommission-
ing, which is indispensable to reducing personnel radiation expo-
sure 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.

Contents: 1. Introduction; 2. The need for remotely operated
handling equipment; 3. Selection and design of remotely operated
handling equipment; 4. Available equipment; 5. Remotely operated
handling equipment in operating nuclear facilities; 6. Remotely
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operated handling equipment in decommissioning; 7. Remotely
operated handling equipment for on-site cleanup and decommis-
sioning after a severe accident; 8. Design of nuclear facilities for
the use of remotely operated handling equipment for decommis-
sioning; 9. Conclusions; Annex I: Belgium; 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: €27.62

ASSESSMENT AND COMPARISON OF
WASTE MANAGEMENT SYSTEM COSTS FOR
NUCLEAR AND OTHER ENERGY SOURCES
Technical Reports Series No. 366

This report summarizes the results and conclusions of a survey,
carried out by the IAEA, of existing waste management cost
estimates for representative nuclear and fossil fuel cycles with the
objective of providing a correct perspective of the economic and
environmental aspects of the different means of electricity produc-
tion. For the first time waste management cost estimates for all fuel
cycle activities from mining to decommissioning of facilities have
been compiled, and levelized unit costs for waste management
have been compared to the total levelized costs for electricity
production.

Contents: 1. Introduction; 2. Description of fuel cycles; 3. Waste
arisings; 4. Waste management; 5. Methodology for cost assess-
ment; 6. Cost data; 7. Impact of waste management costs on elec-
tricity prices; 8. Comparison of impact of fossil and nuclear waste
management costs on electricity prices; 9. Conclusions; Appendix
I: Review of available references on fossil waste management cost
estimates; Appendix II: Source data for nuclear waste management
costs; Appendix III: Spreadsheet for reference data.

STI/DOC/010/366 (155 pp., 19 figures; 1994)
ISBN 92-0-101494-5
Price: €37.79

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
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incidents which have happened at bituminization facilities, and to
give an assessment on the role of bituminization processes in the
strategy for radioactive waste management.

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

STI/DOC/10/352(96pp., 16 figures; 1993)
ISBN 92-0-100793-0
Price: €24.71

CHARACTERIZATION OF RADIOACTIVE
WASTE FORMS AND PACKAGES
Technical Reports Series No. 383

This report provides guidance on the determination and verifica-
tion of key waste characteristics and covers all parameters of
waste forms and packages needed to certify compliance with a
specific disposal scenario. It describes the different methods
available for the characterization of chemical, physical and
biological waste properties as well as of properties related to
radioactivity, indicating the advantages and disadvantages of
each individual method. The report addresses characterization of
all types of radioactive waste except for spent fuel intended for
direct disposal.

Contents: 1. Introduction; 2. Categories of waste forms and pack-
ages; 3. Basis for waste characterization; 4. Important parameters
of waste packages; 5. Overview of the characterization process;
6. Sampling; 7. Characteristics related to radioactivity; 8. Chemical
characteristics; 9. Physical characteristics; 10. Mechanical charac-
teristics; 11. Thermal characteristics; 12. Biological properties;
13. Conclusions.

STI/DOC/010/383 (138 pp., 17 figures; 1997)
ISBN 92-0-100497-4
Price: €34.88

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 of chemical
precipitation processes for the treatment of low and intermediate
level aqueous waste. It supersedes Technical Reports Series
No. 89, Chemical Treatment of Radioactive Wastes, published in
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1968. It provides data on the performance of existing plants and on
improved processes that are in an advanced state of development.

Contents: 1. Introduction; 2. Waste segregation and characteriza-
tion; 3. Chemical and adsorptive precipitation and flocculation;
4. Examples of chemical treatment facilities; 5. Process selection;
6. Process equipment; 7. Sludge conditioning; 8. Concluding
remarks.

STI/DOC/10/337 (81 pp., 8 figures; 1992)
ISBN 92-0-101992-0
Price: €21.80

CLASSIFICATION OF RADIOACTIVE WASTE:
A Safety Guide
Safety Series No. 111-G-l.l

This Safety Guide, published under the IAEA's Radioactive Waste
Safety Standards (RADWASS) programme, outlines various
possibilities for the development of a classification system for
radioactive wastes. It proposes a modified classification system
with general quantitative boundaries and gives guidance for the
development of quantitative classification systems.

Contents: 1. Introduction; 2. Approaches to radioactive waste clas-
sification; 3. Proposal for a radioactive waste classification system;
Annex: Origin and types of radioactive waste; Glossary.

STI/PUB/950 (39 pp., 2 figures; 1994)
ISBN 92-0-010194-6
Price: €14.53

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 evaluation
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 decom-
missioning; 6. Methodology for selection of the preferred decom-
missioning option; 7. Conclusions and recommendations; Annex
A: Review of four accidents.
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STI/DOC/10/346 (59 pp., 10 figures; 1992)
ISBN 92-0-104492-5
Price: €17.44

CONDITIONING OF ALPHA BEARING WASTES
Technical Reports Series No. 326

The objective of this report is to present state of the art information
on assessments of the complex options available in the manage-
ment 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 processes;
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: €26.16

CONTAINERS FOR PACKAGING OF SOLID
AND INTERMEDIATE LEVEL RADIOACTIVE WASTES
Technical Reports Series No. 3SS

This report aims to review the main requirements for waste
containers and to provide advice on the design, fabrication,
qualification 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 acceptance
requirements established by the regulatory authorities for handling,
storage, transport and disposal of radioactive waste. It further high-
lights the importance of international standardization for waste
container requirements, which would facilitate the use of common
handling systems and allow operating experience 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 recommenda-
tions; Appendix I: Examples of containers; Appendix II: Corrosion
assessments of metallic containers; Appendix III: Specification of
a test for thermal cycling resistance in France; Appendix IV: A
qualification procedure for fibre reinforced concrete containers in
France.

51



STI/DOC/10/355 (67 pp., 18 figures; 1993)
ISBN 92-0-101993-9
Price: 618.89

DECOMMISSIONING OF FACILITIES FOR
MINING AND MILLING OF RADIOACTIVE ORES
AND CLOSEOUT OF RESIDUES
Technical Reports Series No. 362

(See under Uranium Ore Processing, p. 35)

DECOMMISSIONING OF NUCLEAR FACILITIES
OTHER THAN REACTORS
Technical Reports Series No. 386

This is the first IAEA publication dealing specifically with the
decommissioning of non-reactor nuclear facilities. It applies partic-
ularly to the nuclear fuel cycle, including uranium conversion,
enrichment and fuel fabrication facilities, reprocessing plants, and
waste/spent fuel storage and treatment facilities, but also includes
analytical and research laboratories. It highlights distinctive factors
in the decommissioning of non-reactor nuclear facilities as
compared to those for reactors and offers results from past,
ongoing and planned decommissioning activities.

Contents: 1. Introduction; 2. Overview of non-reactor nuclear
facilities; 3. Basic safety and radiological protection; 4. Decom-
missioning strategy and planning; 5. Decommissioning techniques
and equipment; 6. Design and operational features to simplify
decommissioning; 7. Decommissioning experience;
8. Conclusions; Appendix I: Shut down non-reactor nuclear facili-
ties; Appendix II: Detailed data from various non-reactor nuclear
facilities decommissioning projects; Annex: Problems encountered
and lessons learned from decommissioning of selected non-reactor
nuclear facilities; References; Bibliography; Glossary.

STI/DOC/010/386 (205 pp., 44 figures; 1998)
ISBN 92-0-100998^1
srice: €49.42

DECOMMISSIONING TECHNIQUES FOR
RESEARCH REACTORS
Technical Reports Series No. 373

This is the first report published by the IAEA which provides guid-
ance on the preparation and implementation of the decommission-
ing of different types of research reactor. Different construction
and operational features of research reactors have a major impact
on the decommissioning techniques required. This report offers
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information on the conclusions drawn from a number of completed
projects and identifies their similarities and differences. It is
complemented by a computerized research reactor databank. Staff
requirements, decommissioning costs, radionuclide inventory,
collective exposures, waste volumes and waste activity are
presented graphically according to reactor thermal power and inte-
grated energy.

Contents: 1. Introduction; 2. Classification of research reactors;
3. Responsibilities and stages of decommissioning; 4. Planning
and management of decommissioning; 5. Regulatory aspects;
6. Technical aspects applicable to all types of research reactor;
7. Considerations specific to different types of research reactor;
8. Safety aspects; 9. Waste management; 10. Quality assurance;
11. Summary and conclusions; Appendix I: Reported research
reactor decommissioning projects; Appendix II: Detailed data
from research reactor decommissioning projects; Appendix III:
Examples of the lessons learned from research reactor decom-
missioning projects.

STI/DOC/010/373 (107 pp., 13 figures; 1994)
ISBN 92-0-104094-6
Price: €29.07

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 guid-
ance on the planning and management of safe transportation and
disposal of large volumes of contaminated materials, with the
objectve of minimizing the consequences of such an accident. 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 charac-
teristics and quantities; 5. Treatment of wastes; 6. Scenarios for the
transportation and disposal of wastes; 7. Loading and transporta-
tion of large volumes of waste; 8. Disposal of large volumes of
waste; 9. Disposal facility operation, closure and surveillance; 10.
Review of operational experience; 11. Radiation 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 generic method for estimating
costs of waste loading, transportation and disposal; Appendix C.
Experience in Canada with the transportation and long term
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management of radioactively contaminated soils; Appendix D.
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: €20.35

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

(See under Spent Fuel Management, p. 42)

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 the recov-
ery 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 applications for 137Cs
and 90Sr; 4. Impact of fission product separation on high level
waste management; 5. Methods for recovery and immobilization of
l37Cs and 90Sr; 6. Economic aspects; 7. Public 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: €15.99

GEOLOGICAL DISPOSAL OF SPENT FUEL AND
LEVEL HIGH AND ALPHA BEARING WASTES
Proceedings Series

(See under Spent Fuel Management, p. 43)
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HANDLING AND PROCESSING OF "&NEW
RADIOACTIVE WASTE FROM NUCLEAR APPLICATIONS
Technical Reports Series No. 402

This report provides detailed information on the handling, process-
ing and storage techniques most widely used and recommended for
waste from non-fuel-cycle activities, i.e. radioactive waste gener-
ated during the application of nuclear techniques and radioisotopes
in industry, medicine, research and education. The report was
designed to meet mainly the needs of developing countries by
focusing on the most simple, affordable and reliable techniques
and discussing their advantages and limitations.

Contents: 1. Introduction; 2. Waste arisings; 3. Waste classifica-
tion; 4. Components of a comprehensive waste management
system; 5. Storage of unconditioned waste; 6. Treatment of
aqueous waste; 7. Treatment of radioactive organic liquid;
8. Treatment of solid waste; 9. Immobilization materials and
processes; 10. Conditioning of specific waste types; 11. Packaging;
12. Storage of conditioned waste; 13. Quality assurance;
14. Conclusions and recommendations.

STI/DOC/010/402 (143 pp., 26 figures; 2001)
ISBN 92-0-100801-5
Price: €35.61

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

This report provides an explanation of the chemistry of
cementation 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 description 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: €29.07
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INTERIM STORAGE OF RADIOACTIVE WASTE PACKAGES
Technical Reports Series No. 390

This report reviews past and current experience and provides valu-
able technical guidance on the production and interim storage of
radioactive waste packages.

Contents: 1. Introduction; 2. Safety principles and requirements
for waste package storage; 3. Production of waste packages;
4. Storage facilities; 5. Operational experience and optimal storage
practices; 6. Waste package management options after the licensed
storage period; 7. Recommended measures to ensure optimal
performance of waste packages during storage; 8. Conclusions;
Appendix: Storage facilities in selected Member States.

STI/DOC/010/390 (90 pp., 30 figures; 1998)
ISBN 92-0-103698-1
Price: €26.16

INTERNATIONAL CO-OPERATION ON NUCLEAR WASTE
MANAGEMENT IN THE RUSSIAN FEDERATION

Proceedings of a seminar organized at the request of the Nordic
States, Vienna, 15-17 May 1995, with the purpose of encouraging
greater international co-operation with the Russian Federation in
the area of radioactive waste management. This publication
provides to the international community the first comprehensive
picture of the waste management infrastructure of the Russian
Federation and may assist countries and organizations that wish to
begin or extend co-operative programmes in this area. To this end
the IAEA will establish an international Expert Contact Group to
co-ordinate and assist such programmes.

Contents: Opening speeches; Presentations by the Russian
delegation; Presentations from countries and international
organizations having co-operative waste management programmes
with the Russian Federation; Closing summaries.

STI/PUB/995 (157 pp., 5 figures; 1995)
ISBN 92-0-104195-0
Price: €37.79

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

(See under Spent Fuel Management, p. 44)
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METHODS FOR THE MINIMIZATION OF "&NEW
RADIOACTIVE WASTE FROM THE DECONTAMINATION
AND DECOMMISSIONING OF NUCLEAR FACILITIES
Technical Reports Series No. 401

This report analyses the principles and factors to be considered
when selecting a waste minimization strategy, such as the level of
development or the availability of technology, national policies and
regulations, technical traditions and economic considerations. Its
primary objective is to identify all important stages and compo-
nents in the decision making process which need to be considered
when planning and implementing a waste minimization
programme during decommissioning operations.

Contents: 1. Introduction; 2. Decommissioning strategies, sources
and characteristics of radioactive materials arising from decontam-
ination and decommissioning; 3. Selection of techniques for
decontamination and dismantling of nuclear facilities; 4. Waste
minimization fundamentals; 5. Factors and constraints influencing
waste minimization in decommissioning; 6. Future developments
for waste minimization in decontamination and decommissioning;
7. Conclusions and recommendations.; Appendix I:
Decontamination techniques for decommissioning; Appendix II:
Dismantling techniques for decommissioning; Appendix III:
Measurement techniques for decommissioning; Appendix IV:
Summary of approach to implementing a waste minimization strat-
egy for the D&D of nuclear facilities.

STI/DOC/010/401 (157 pp., 7 figures; 2001)
ISBN 92-0-100901-1
Price: €37.79

MINIMIZATION OF RADIOACTIVE WASTE
FROM NUCLEAR POWER PLANTS AND THE
BACK END OF THE NUCLEAR FUEL CYCLE
Technical Reports Series No. 377

Waste management at the back end of the nuclear fuel cycle
comprises the various activities involved in the handling of the
spent fuel once it has left the reactor. The purpose of the mini-
mization of radioactive waste is threefold: (a) to reduce the risks of
radiation exposure of technical personnel as well as of the public;
(b) to reduce contamination of the environment; and (c) to reduce
overall costs by reducing the repository space required for final
waste disposal. Waste minimization has become a major part of
waste management policies.

Contents: 1. Introduction; 2. Waste minimization strategy;
3. Types and quantities of waste generated; 4. Practical waste mini-
mization achievements; 5. Future trends; 6. Conclusions;
References; Appendix A: Liquid and wet solid waste minimization
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techniques in LWRs; Appendix B: Dry solid waste minimization
techniques in LWRs; Appendix C: General/administrative waste
minimization techniques in LWRs.

STI/DOC/010/377 (84 pp., 25 figures; 1995)
ISBN 92-0-101195^
Price: €23.26

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 of unrestricted release; 5. Factors to
be considered in determining a monitoring programme;
6. Instruments and methods; 7. Final survey; 8. Quality assurance
and documentation; 9. Cost of monitoring for compliance;
References; Appendix: Statistical considerations of the critical
level and the detection unit.

STI/DOC/IO/334 (39 pp., 4 figures; 1992)
ISBN 92-0-101192-X
Price: €13.08

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 acci-
dent 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 and to
survey existing systems and equipment for the mitigation of the
consequences of abnormal plant operations, including severe acci-
dents 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;
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6. Experience and trends; 7. Conclusions and recommendations;
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: €29.07

PARTICULATE FILTRATION IN NUCLEAR FACILITIES
Technical Reports Series No. 325

The removal of paniculate 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.

Contents: 1. Introduction; 2. Fundamentals of filtration; 3. Cha-
racteristics 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: €26.16

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 bore-
holes, shafts and drifts, in a deep geological repository system 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. Performance
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: €21.80
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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 decommission-
ing of large facilities.

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

STI/DOC/10/351 (50 pp.; 1993)
ISBN 92-0-100693-4
Price: €15.99

PLANNING AND OPERATION OF
LOW LEVEL WASTE DISPOSAL FACILITIES
Proceedings Series

Proceedings of a symposium on Experience in the Planning and
Operation of Low Level Waste Disposal Facilities, Vienna,
17-21 June 1996. During the past 30 to 40 years extensive experi-
ence has been gained in planning, siting, designing, licensing,
constructing, operating and closing down various types of low level
radioactive waste (LLW) disposal facilities. The purpose of this
symposium was to facilitate the information transfer process on
experience gained. Past disposal practices and attempts to define
adequate approaches for LLW disposal in developing countries
were addressed at an open discussion. Finding less expensive ways
of managing very low level waste, as well as the reassessment of
past disposal practices, remediation and procedures in the post-
operational phase were considered as areas of importance.
Difficulties in the implementation of LLW disposal plans were also
discussed.

Contents: Keynote address; Regulation and licensing; Infra-
structure and planning; Siting; Disposal systems and operation;
Safety assessment; Post-operation; Poster presentations.

STI/PUB/1002 (601 pp., 124 figures; 1997)
ISBN 92-0-104496-8
Price: €125.00
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PLANNING FOR CLEANUP OF LARGE AREAS
CONTAMINATED AS A RESULT
OF A NUCLEAR ACCIDENT
Technical Reports Series No. 327

This 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 requirements. The report also
shows how the various subplans interface 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. Responsi-
bilities 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. Compliance
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: €15.99

QUALITY ASSURANCE FOR
RADIOACTIVE WASTE PACKAGES
Technical Reports Series No. 376

This publication describes requirements for and provides guidance
(mostly gained by waste management agencies in the European
Union and the USA) on quality assurance in the field of radioactive
waste conditioning, from both the technological and regulatory
points of view. It provides a logical basis for the application of
quality assurance to the waste conditioning process, including
container manufacture, waste immobilization and packaging, and
to interrelated interim storage, transportation and disposal
processes, with the purpose of ensuring the level of confidence
required by the organizations concerned.

Contents: 1. Introduction; 2. General principles of quality
assurance in radioactive waste management; 3. Quality assurance
programme considerations; 4. Management; 5. Performance;
6. Assessment; 7. Conclusions; Appendix I: Selective application
and the graded approach; Appendix II: Important parameters of
waste packages; Appendix HI: Process control quality plan.
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STI/DOC/010/376 (68 pp., 3 figures; 1995)
ISBN 92-0-100695-0
Price: €20.35

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 common 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: €14.53

RADIOLOGICAL CHARACTERIZATION OF
SHUT DOWN NUCLEAR REACTORS FOR
DECOMMISSIONING PURPOSES
Technical Reports Series No. 389

This report describes and assesses radiological characterization as
a precursor to decommissioning. It shows the influence of the
radioactive inventory on the planning and strategies of decommis-
sioning and also presents an extensive overview of characterization
results on various reactors which have been or are being decom-
missioned.

Contents: 1. Introduction; 2. Characterization objectives; 3.
Health and safety considerations; 4. Characterization process; 5.
The radiological inventory; 6. Methods and techniques for charac-
terization; 7. Quality assurance requirements; 8. Conclusions;
Appendix: Statistics for radiological characterization; Annexes 1-1
to 1-9: National experience in various Member States; Annex II:
Problems encountered in the characterization of nuclear reactors
and lessons learned.

STI/DOC/010/389 (184 pp., 32 figures; 1998)
ISBN 92-0-103198-X
Price: €43.60
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REPORT ON RADIOACTIVE WASTE DISPOSAL
Technical Reports Series No. 349

The purpose of this report is to provide an overview of the current
knowledge in the field of radioactive waste disposal, limiting 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 geolog-
ical radioactive waste disposal, including examples of prudent
practice, and provides basic information on performance assess-
ment 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. Conclusion.

STI/DOC/10/349 (104 pp., 22 figures; 1993)
ISBN 92-0-100393-5
Price: €26.16

SAFE ENCLOSURE OF SHUT DOWN
NUCLEAR INSTALLATIONS
Technical Reports Series No. 375

This publication gives a concise description of factors (safety-
related, technical and economical) that are relevant to the selection
of a decommissioning strategy, with particular reference to the safe
enclosure option as a precursor to the dismantling of a nuclear
installation. It is complemented by data on selected shut down
installations. Aspects such as radioactive inventory, reasons for the
chosen decommissioning strategy and systems kept operational or
on stand-by are highlighted.

Contents: 1. Introduction; 2. Objective; 3. Scope; 4. Structure;
5. Considerations influencing the choice of decommissioning strat-
egy; 6. General overview of strategies and regulatory considera-
tions; 7. Radiological considerations in safe enclosure;
8. Preparation for safe enclosure; 9. Management of safe enclosure;
10. Public safety and environmental aspects; 11. Summary and
conclusions; Appendix: Problems of the application of safe enclo-
sure in relation to various plant conditions; Annex A. Description
of selected cases of safe enclosure.

STI/DOC/010/375 (112 pp., 11 figures; 1995)
ISBN 92-0-100495-8
Price: €26.16
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SEALING OF UNDERGROUND REPOSITORIES
FOR RADIOACTIVE WASTES
Technical Reports Series No. 319

For high level and alpha bearing radioactive wastes, the disposal
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
human environment in such repositories located in deep, geological
formations. One of the most important tasks in the development of
underground disposal systems is the plugging 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 information;
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: €29.07

SITING OF GEOLOGICAL DISPOSAL FACILITIES:
A Safety Guide
Safety Series No. lll-G-4.1

This Safety Guide, published under the IAEA's Radioactive Waste
Safety Standards (RADWASS) programme, defines the process to
be used and guidelines to be considered in selecting sites for deep
geological disposal of radioactive wastes. It also addresses the
social, economic and environmental factors to be considered in site
selection. All data needed for the application of the guidelines are
also specified.

Contents: 1. Introduction; 2. Safety approach; 3. The siting
process; 4. Site selection guidelines and data needs; Glossary.

STI/PUB/952 (32 pp.; 1994)
ISBN 92-0-101294-2
Price: €13.08
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SITING OF NEAR SURFACE DISPOSAL FACILITIES:
A Safety Guide
Safety Series No. lll-G-3.1

This Safety Guide defines the site selection process and criteria for
identifying suitable near surface disposal facilities. It provides
guidelines for the siting process management and specifies the data
needed to apply the relevant selection criteria.

Contents: 1. Introduction; 2. Approach to siting; 3. Management
of the siting process; 4. Siting guidelines and data needs.

STI/PUB/965 (37 pp.; 1994)
ISBN 92-0-104294-9
Price: €14.53

STATE OF THE ART TECHNOLOGY FOR
DECONTAMINATION AND DISMANTLING
OF NUCLEAR FACILITIES
Technical Reports Series No. 395

This report is a review of the current state of the art of technologies
used for the decommissioning of nuclear facilities, including tech-
nologies for decontamination and dismantling, waste management
and remote systems. It summarizes practical experience gained
over the last 10 to 15 years in the field of decommissioning.

Contents: 1. Introduction; 2. Purpose and scope; 3. Structure;
4. Factors to be considered in the selection and implementation of
a decommissioning strategy; 5. Safety and radiation protection;
6. Methods and technologies for decommissioning; 7. General
lessons learned; 8. Conclusions; Appendix.

STI/DOC/010/395 (207 pp., 56 figures; 1999)
ISBN 92-0-102499-1
Price: €47.24

STATUS OF TECHNOLOGY FOR VOLUME REDUCTION
AND TREATMENT OF LOW AND
INTERMEDIATE LEVEL SOLID RADIOACTIVE WASTE
Technical Reports Series No. 360

This report describes all existing methods of treatment of solid, low
and intermediate level radioactive waste: mechanical, thermal,
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Verification and Validation of Software
Related to Nuclear Power Plant
Instrumentation and Control
(STI/DOC/010/384) I 34.88

QUALITY ASSURANCE

Implementation of Quality Assurance
Corrective Actions: A Manual
(STI/DOC/10/317) I 30.52

Management for Excellence in Nuclear
Power Plant Performance: A Manual
(STI/DOC/010/369) i 26.16

Quality Assurance for Safety in Nuclear
Power Plants and Other Nuclear
Installations: Code and Safety Guides
Q1-Q14, Safety Series No. 50-C/SG-Q
(E, F, R) ! 75.58

Quality Assurance for Safety in Nuclear
Power Plants and Other Nuclear
Installations, on CD-ROM: Code and
Safety Guides Q1-Q14, Safety
Series No. 50-C/SG-Q (STI/PUB/1016/CD) j 14.53

Quality Assurance Integrated Training
Packages: A Manual (STI/DOC/10/340) i 29.07
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Quality Management for Nucleai
Power Plant Operation: A Manual
(STI/DOC/10/315) - 30.52

QUALIFICATION AND TRAINING
OF PERSONNEL

Nuclear Power Plant Personnel Training
and its Evaluation: A Guidebook •
(STI/DOC/010/380) 34.88

Quality Assurance Integrated Training
Packages: A Manual (STI/DOC/10/340) I 29.07

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)
(STI/PUB/874) (E, F, R, S) 17.44

Training in Radiation Protection and the
Safe Use of Radiation Sources, Safety
Reports Series No. 21 (STI/PUB/1107) . 19.62

NUCLEAR FUEL CYCLE AND
WASTE MANAGEMENT

Country Nuclear Fuel Cycle Profiles
(STI/DOC/010/404) 22.53

Nuclear Communications: A Handbook
for Guiding Good Communications
Practices at Nuclear Fuel Cycle
Facilities (STI/PUB/966) 20.35

Nuclear Fuel Cycle and Reactor
Strategies: Adjusting to New
Realities (STI/PUB/1026) 69.77

Safe Handling and Storage of
Plutonium, Safety Reports Series
No. 9 (STI/PUB/1061) 34.88
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URANIUM ORE PROCESSING

Analysis of Uranium Supply to 2050
(STI/PUB/1104) ; 26.89

Current Practices for the Management ;
and Confinement of Uranium Mill
Tailings (STI/DOC/10/335) : 33.43

Decommissioning of Facilities for
Mining and Milling of Radioactive
Ores and Closeout of Residues
(STI/DOC/010/362) : 43.60

Guidebook on Design, Construction and
Operation of Pilot Plants for Uranium
Ore Processing (STI/DOC/10/314) \ 21.80

Manual on Laboratory Testing for
Uranium Ore Processing
(STI/DOC/10/313) i 34.88

Measurement and Calculation of Radon
Releases from Uranium Mill Tailings ;
(STI/DOC/10/333) i 17.44

Uranium Extraction Technology

(STLTJOC/10/359) I 79.94

FUEL FABRICATION AND PERFORMANCE

Design and Performance of WWER
Fuel (STI/DOC/010/379) j 23.26
Guidebook on Destructive
Examination of Water Reactor Fuel
(STI/DOC/10/385) ! 20.35

Guidebook on Non-Destructive
Examination of Water Reactor Fuel
(STI/DOC/10/322) i 21.80

Review of Fuel Failures in Water Cooled
Reactors (STI/DOC/010/388) i 40.70

Water Reactor Fuel Extended Burnup
Study (STI/DOC/10/343) ! 17-44
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SPENT FUEL MANAGEMENT

Concepts for the Conditioning of Spent
Nuclear Fuel for Final Waste Disposal
(STI/DOC/10/345) \ 30.52

Cost Analysis Methodology of Spent ;
Fuel Storage (STI/DOC/010/361) j 17.44

Design of Spent Fuel Storage Facilities, •
Safety Series No. 116 (STI/PUB/976) j 17.44

Evaluation of Spent Fuel as a Final
Waste Form (STI/DOC/10/320) ! 21.80

Feasibility of Separation and Utilization
of Caesium and Strontium from High
Level Liquid Waste (STI/DOC/10/356) ; 15.99

Geological Disposal of Spent Fuel and
High Level and Alpha Bearing Wastes
(STI/PUB/907) ! 101.74

Guidebook on Spent Fuel Storage —
Second Edition (STI/DOC/10/240/2) ; 45.06

Management of Severely Damaged
Nuclear Fuel and Related Waste
(STI/DOC/10/321) I 20.35

Operation of Spent Fuel Storage
Facilities, Safety Series No. 117
(STI/PUB/977) | 17.44

Options, Experience and Trends in
Spent Nuclear Fuel Management
(STI/DOC/010/378) i 20.35

Safety and Engineering Aspects of
Spent Fuel Storage (STI/PUB/949) i 95.93

Water Reactor Fuel Extended Burnup

Study (STI/DOC/10/343) I 17.44

WASTE MANAGEMENT

Advances in Technologies for the
Treatment of Low and Intermediate
Level Radioactive Liquid Wastes •
(STI/DOC/010/370) : 29.07
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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) i 43.60

Application of Remotely Operated
Handling Equipment in the Decommis-
sioning of Nuclear Facilities
(STI/DOC/10/348) I 27.62

Assessment and Comparison of Waste
Management System Costs for Nuclear
and Other Energy Sources
(STfDOC/010/366) < 37.79

Bituminization Processes to Condition
Radioactive Wastes (STI/DOC/10/352) . j 24.71

Characterization of Radioactive Waste
Forms and Packages :
(STI/DOC/010/383) | 34.8

Chemical Precipitation Processes for the \
Treatment of Aqueous Radioactive
Waste (STI/DOC/10/337) I 21.80

Classification of Radioactive Waste:
A Safety Guide, Safety Series
No. lll-G-l.l(STI/PUB/950) : 14.53

Cleanup and Decommissioning of a
Nuclear Reactor After a Severe Accident
(STI/DOC/10/346) j 17.44

Conditioning of Alpha Bearing Wastes
(STI/DOC/10/326) ! 26.16

Containers for Packaging of Solid and
Intermediate Level Radioactive Wastes
(STI/DOC/10/355) i 18.89

Decommissioning of Facilities for Mining
and Milling of Radioactive Ores and ;
Closeout of Residues
(STI/DOC/010/362) ; 43.60

Decommissioning of Nuclear Facilities i
Other than Reactors I
(STI/DOC/010/386) j 49.42
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Decommissioning Techniques for
Research Reactors (STI/DOC/010/373) j 29.07

Disposal of Waste from the Cleanup of i
Large Areas Contaminated as a Result
of a Nuclear Accident
(STI/DOC/10/330) \ 20.35

Evaluation of Spent Fuel as a Final
Waste Form (STI/DOC/10/320) j 21.80

Feasibility of Separation and Utilization
of Caesium and Strontium from High
Level Liquid Waste (STI/DOC/10/356) i 15.99

Geological Disposal of Spent Fuel and
High Level and Alpha Bearing Wastes
(STI/PUB/907) : 101.74

Handling and Processing of Radioactive
Waste from Nuclear Applications
(STI/DOC/010/402) i 35.61

Improved Cement Solidification of Low
and Intermediate Level Radioactive
Wastes (STI/DOC/10/350) 29.07

Interim Storage of Radioactive Waste
Packages (STI/DOC/010/390) i 26.16

International Co-operation on Nuclear
Waste Management in the Russian
Federation (STI/PUB/995) \ 37.79

Management of Severely Damaged
Nuclear Fuel and Related Waste
(STI/DOC/10/321) i 20.35

Methods for the Minimization of
Radioactive Waste from the Decon-
tamination and Decommissioning of i
Nuclear Facilities (STI/DOC010/401) : 37.79

Minimization of Radioactive Waste from
Nuclear Power Plants and the Back i
End of the Nuclear Fuel Cycle \
(STI/DOC/010/377) ! 23.26
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Monitoring Programmes for Unrestricted
Release Related to Decommissioning of
Nuclear Facilities (STI/DOC/10/334)

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

Particulate Filtration in Nuclear Facilities
(STI/DOC/10/325)

Performance of Engineered Barriers in
Deep Geological Repositories
(STI/DOC/10/342)

Planning and Management for the
Decommissioning of Research Reactors
and other Small Nuclear Facilities
(STI/DOC/10/351)

Planning and Operation of Low Level
Waste Disposal Facilities
(STI/PUB/1002)

Planning for Cleanup of Large Areas
Contaminated as a Result of a Nuclear
Accident (STI/DOC/10/327)

Quality Assurance for Radioactive
Waste Packages (STI/DOC/010/376)

Radioactive Waste Management
Glossary (STI/PUB/940)

Radiological Characterization of
Shut Down Nuclear Reactors
for Decommissioning Purposes
(STMDOC/010/389)

Report on Radioactive Waste Disposal
(STI/DOC/10/349)

Safe Enclosure of Shut Down Nuclear
Installations (STI/DOC/010/375)

Sealing of Underground Repositories
for Radioactive Wastes
(STI/DOC/10/319)

13.08

29.07

26.16

21.80

15.99

125.00

15.99

20.35

14.53

43.60

26.16

26.16

29.07
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Siting of Geological Disposal Facilities:
A Safety Guide, Safety Series
No. lll-G-4.1 (STI/PUB/952)

Siting of Near Surface Disposal
Facilities, Safety Series No. lll-G-3.1
(STI/PUB/965)

State of the Art Technology for
Decontamination and Dismantling
of Nuclear Facilities
(STI/DOC/010/395)

Status of Technology for Volume
Reduction and Treatment of Low and
Intermediate Level Solid Radioactive
Waste (STI/DOC/10/360)
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13.08

14.53

47.24

26.16
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