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TILE IAEA SAJFETY STANDARDS

FOR RADIATION, WASTE AND NUCLEAR SAFETY

Abel J. Gonzalez

Director
Division of Radiation and Waste Safety

INTRODUCTION

Purpose

1. This paper presents a brief description of the standards for radiation, waste and

nuclear safety established by the International Atomic Energy Agency (IAEA). It provides

a historical overview of their development and also summarizes the standards' current

preparation and review process. The final paragraphs offer an outlook on future

developments.

The International Atomic Energy Agency

2. The IAEA was established in 1957 as an intergovernmental organization within the

United Nations (UN) family, with the objective of seeking to accelerate and enlarge the

contribution of atomic energy to peace, health and prosperity throughout the world. One of

the IAEA's functions is described in its Statute as: uto establish or adopt, in consultation

and, where appropriate, in collaboration with the competent organs of the United Nations

and with the specialized agencies concerned, standards of safety for protection of health

and minimization of danger to life and property (including such standards for labour

conditions), and to provide for the application of these standards to its own operations as

well as to the operations making use of materials, services, equipment, facilities, and

information made available by the IAEA or at its request or under its control or

supervision; and to provide for the application of these standards, at the request of the

parties, to operations under any bilateral or multilateral arrangement, or at the request of

a State, to any of the State's activities in the field of atomic energy." (emphasis added)

3 The Agency's work towards meeting its responsibilities for establishing safety

standards is the main subject of this paper, and is described in detail below. In order to meet

its second responsibility — to provide for the application of its standards — the IAEA carries

out a number of safety related activities. These include fostering information exchange,

encouraging research and development, providing technical co-operation and assistance to

developing Member States, promoting education and training and rendering a number of

safety services, such as radiological assessments of contaminated environments and evaluation

of accidents. In addition, any Member State may request the assistance of the IAEA to set up

a project involving nuclear technology and, before approving the project, the IAEA's Board
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of Governors "s/iall give due consideration to the adequacy of proposed health and saj

standards". The IAEA is also responsible for international nuclear safeguards and — with

respect to any IAEA project, or other arrangement where the IAEA is requested by the panies

concerned to apply safeguards — has the right and responsibility "to require the observan,^

of any health and safety measure prescribed by the IAEA " and "to send into the territory of

the recipient State or States inspectors ... to determine whether there is compliance with

[such] health and safety measures".

The IAEA safety standards

4 Pursuant to its Statute, the IAEA has established a body of standards in the fields of

radiation safety, radioactive materials transport safety, radioactive waste safety and nuclear

safety. The standards in each area have tended to follow a common general pattern, of a

fundamental set of standards supported by a suite of documents containing more detailed

guidance. Over the years, the IAEA safety standards have been published in the IAEA

Safety Series, one of the various serial publications of the Agency. Originally, there was

no distinction in status between the various safety related documents issued under the Safety

Series. In 1989, however, following a major expansion of the IAEA's safety-related

activities, the Agency introduced a hierarchical structure for its Safety Series publications,

dividing them into:

• Safety Fundamentals, stating basic objectives, concepts and principles;

• Safety Standards (proper), stating basic requirements which must be fulfilled in the

case of particular activities or applications;

• Safety Guides, containing recommendations related to the fulfilment of the basic

requirements stated in the Standards; and

• Safety Practices, giving examples and detailed descriptions of methods which can be

applied in implementing both the Standards and the Guides.

Fundamentals and Standards required the approval of the IAEA Board of Governors.

Guides and Practices were issued under the authority of the IAEA Director General.

5. The term 'safety standards' (without initial capital letters) has been used to refer

generically to these four types of documents. The term 'Safety Standards' (with initial

capitals) used in the context of the hierarchical structure of IAEA Safety Series publications

is more restricted in meaning. Safety Standards are regulatory documents — such as

standards proper, regulations, rules or codes of practice — issued under the authority of the

Board of Governors. Therefore the term Safety Standards can be considered to include

Safety Series documents designated Safety Fundamentals as well as those designated 'Safety

Standards'. Recent changes in nomenclature designed to avoid this confusion are described



later in this paper, but most of the documents discussed were developed under the c.

system.

HISTORICAL EVOLUTION OF THE STANDARDS

6 Over 200 safety standards have been issued by the IAEA in its Safety Series. They

cover, inter alia, the topics of nuclear safety, radiation protection, radioactive waste

management, radioactive materials transport, the safety of fuel cycle facilities and quality

assurance. They can be grouped into four main families:

• the Basic Safety Standards and supporting documents (radiation safety/protection);

• the Nuclear Safety Standards (NUSS) Programme;

• the Radioactive Waste Safety Standards (RADWASS) Programme; and

• the Transport Regulations and supporting documents.

The historical evolution of these four families is described in more detail below.

The Basic Safety Standards and radiation safety standards

7 Among the international organizations involved in radiation safety, the IAEA is the

only one specifically authorized under the terms of its Statute to establish radiation safety

standards. Not surprisingly then, in the family of international governmental organizations,

the first endeavour to establish standards for radiation safety was made at the IAEA. The

IAEA Board of Governors first approved radiation protection and safety 'measures' in March

I960'. The Board then stated that "the IAEA's basic safety standards ... will be based, to the

extent possible, on the recommendations of the International Commission on Radiological

Protection (ICRP)". Following this, the IAEA Board first approved basic safety standards in

June 1962, and these were published as Safety Series No. 92. A revised version was

published in 19673. At the beginning of the 1980s another comprehensive revision was

carried out. This third revision was jointly sponsored by the IAEA and two other

organizations in the UN family, the International Labour Organisation (TLO) and the World

Health Organization (WHO), and also by the Nuclear Energy Agency of the Organisation for

INTERNATIONAL ATOMIC ENERGY IAEA. The IAEA's Health and Safely Measures. INFCIRC/18.
IAEA. Vienna (I960). The IAEA's Safety Standards and Measures. [NFCIRC/18/Rev.l. IAEA. Vienna
(1976)

INTERNATIONAL ATOMIC ENERGY IAEA. Basic Safety Standards for Radiation Protection, Safety

Series No. 9, IAEA, Vienna (1962).

INTERNATIONAL ATOMIC ENERGY IAEA. Basic Safety Standards for Radiation Protection (1967

Edition). Safety Scries No 9. IAEA. Vienna (1967).



Economic Co-operation and Development (OECD/NEA). This revision was published by .

IAEA as the 1982 Edition of Safety Series No. 94.

8 As indicated by the Board of Governors, the IAEA basic safety standards have

based consistently and primarily on the recommendations of ICRP. ICRP is a non-

governmental scientific organization founded in 1928 to establish basic principles and

recommendations for radiation protection. The quantities and units used in the standards are

primarily those recommended by the International Commission on Radiation Units and

Measurements (ICRU), a sister organization of ICRP.

9. By the end of the 1980s a vast amount of new information had accumulated to

prompt a new look at the basic standards. First and foremost, a re-evaluation of the

epidemiological findings from Hiroshima and Nagasaki suggested that exposure to low level

radiation was riskier than previous estimated. Other developments — notably the nuclear

accident at Three Mile Island in 1979 and that at Chernobyl in 1986 with its unprecedented

transboundary contamination — had a great effect on the public perception of the potential

danger from radiation exposure. Accidents with radiation sources used in medicine and

industry have also attracted widespread public attention. Furthermore, the decade saw the

rediscovery of natural radiation as a cause of concern for health; some dwellings were

found to have surprisingly high levels of radon in air, and natural radiation exposures of

some non-radiation-related workers were discovered to be at levels much higher than the

occupational limits specified in recognized standards.

10. Following these developments, ICRP revised its standing advice and issued its 1990

Recommendations5. The concerned organizations of the UN family and other multinational

agencies promptly followed the new ICRP Recommendations by triggering a review of their

own radiation safety standards.

11 Also in 1990, an important step towards international harmonization of radiation

protection and safety took place; an Inter-Agency Committee on Radiation Safety (IACRS)

was constituted as a forum for consultation on, and collaboration in, radiation safety matters

between international organizations6. The IACRS initially comprised the Commission of the

European Communities (CEC, now the European Commission), the Council for Mutual

INTERNATIONAL ATOMIC ENERGY IAEA. Basic Safety Standards for Radiation Protection (1982

Edition), Safety Series No. 9, IAEA. Vienna (1982).

INTERNATIONAL COMMISSION ON RADIOLOGICAL PROTECTION, 1990 Recommendations of
the International Commission on Radiological Protection, Publication No. 60, Pergamon Press, Oxford and
New York (1991).

Sec IAEA Annual Report for 1990, IAEA/GC(XXXV)/953. p. 86.
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Economic Assistance (CMEA, now defunct), the Food and Agriculture Organization of

United Nations (FAO), the IAEA, the ILO, the OECD/NEA, the United Nations Scientific

Committee on the Effects of Atomic Radiation (UNSCEAR) and the WHO. The Pan

American Health Organization (PAHO) joined subsequently. Several other organizations

ICRP, ICRU, the International Electrotechnical Commission (IEC), the International

Radiation Protection Association (IRPA) and the International Organization for

Standardization (ISO) — have observer status on the IACRS. The objective of the IACRS is

to promote consistency and co-ordination of policies with respect to the following areas of

common interest: applying principles, criteria and standards of radiation protection and safety

and translating them into regulatory terms; co-ordinating research and development;

advancing education and training; promoting widespread information exchange; facilitating

the transfer of technology and know-how; and providing services in radiation protection and

safety.

12 Thus, taking account of the new developments, and within the framework provided by

IACRS, the IAEA, FAO, ILO, OECD/NEA, and WHO established a Joint Secretariat —

co-ordinated by the IAEA — for the preparation of new International Basic Safety Standards

for Protection against Ionizing Radiation and for the Safety of Radiation Sources. These

would continue to be commonly termed the Basic Safety Standards or BSS, and were

expected to supersede the previous basic international standards.

13 An unprecedented international effort was required to establish the BSS. Hundreds of

experts from the Member States of the sponsoring organizations and from other specialized

organizations were involved in drafting and reviewing. An international Technical

Committee, attended by 127 experts from 53 Member States and 11 international

organizations, endorsed the BSS in December 1993. A further Technical Committee verified

the technical editing and the translations from the original English to the other official

languages of the Agency. The IAEA's Board of Governors approved the Standards at its

847th Meeting on 12 September 1994. For PAHO, the XXIV Pan American Sanitary

Conference endorsed the Standards on 28 September 1994 following a recommendation from

the 113th Meeting of the PAHO Executive Committee on 28 June 1994. The Director

General of the FAO confirmed the FAO's technical endorsement of the Standards on 14

November 1994. WHO completed its adoption process for the Standards on 27 January 1995

when the Director-General's report on the subject was noted by the Executive Board at its

95th session. The ILO's Governing Body approved publication of the Standards on 17

November 1994. The OECD/NEA Steering Committee approved the Standards at its meeting

on 2 May 1995. The IAEA issued the BSS as a joint publication by all of the sponsoring

organizations as Safety Series No. 115 in Arabic, Chinese, English, French, Russian and

Spanish.



14 The other organizations of the Joint Secretariat have also produced radiation protect!

codes and guides in their respective spheres of activity. In particular, the ILO has issued a

code of practice for the radiation protection of workers as well as other relevant publications,

the PAHO and the WHO have issued a number of documents relating to the safety of worke..

and patients in medical applications of radiation, the FAO and the WHO have established,

through the Codex Alimentarius Commission, guideline levels for radioactive substances in

foodstuffs moving in international trade, and the OECD/NEA has published documents on

specific topics relating to radiation protection and safety.

15. The BSS have to be fulfilled in all activities involving radiation exposure, with the

force that is derived from the statutory provisions of the sponsoring organizations. They do

not entail any obligation for States to bring their legislation into conformity with them, nor

are they intended to replace the provisions of national laws or regulations, or the standards

in force. Rather, they aim to serve as a practical guide for public authorities and services,

employers and workers, specialized radiation protection bodies, and safety and health

committees, indicating the different aspects that should be covered by an effective radiation

protection programme. As the BSS cover a broad range of activities, many of the

requirements have been drafted in general terms so that any given requirement may be

fulfilled differently according to the type and nature of the activities, and the potential for

radiation exposure.

16. The BSS include requirements for practices (i.e. for any human activity that

introduces additional sources of exposure or exposure pathways or extends exposure to

additional people or modifies the network of exposure pathways from existing sources, so

as to increase the exposure or the likelihood of exposure of people or the number of people

exposed) and requirements for interventions (i.e. for any action intended to reduce or avert

exposure or the likelihood of exposure to sources which are not part of a controlled practice

or which are out of control as a consequence of an accident). The requirements for

practices are:

• administrative requirements (these include notification of intentions to carry out

practices, registration or licensing of sources, responsibility of registrants and

licensees, and exemption and decontrol (clearance) of sources);

• radiation protection requirements (these include justification of practices, dose

limits for individuals, optimization for protection and safety, dose constraints for

sources, and guidance levels for medical exposure);

• management requirements (these include considerations of safety culture, quality

assurance, human factors and qualified experts);



• technical requirements (these include security, defence in depth and g

engineering practice); and

• requirements for verification (these include safety assessments, compliance a~i

records).

The requirements for intervention comprise:

• administrative requirements (these include responsibilities of intervening

organizations, registrants and licensees, and notification of situations requiring

protective actions);

• radiation protection requirements (these include justification of intervention and

optimization of intervention and action levels).

In addition, the BSS are appended with detailed requirements for different types of

exposure, namely occupational exposure, medical exposure, public exposure, potential

exposure (safety of sources), emergency exposure situations and chronic exposure

situations.

17. Following the publication of the BSS, the IAEA issued a Safety Fundamentals

document entitled Radiation Protection and the Safety of Radiation Sources. This

publication explains the fundamental basis for the approaches to protection and safety

adopted in the BSS over a broad range of applications. It also provides an insight into

radiation protection and safety for those at senior levels in government and regulatory

bodies, and for people in medicine, industry, agriculture and other areas who may not be

specialists in radiation protection and safety but who have decision-making responsibilities

in such matters.

18. A large number of subsidiary standards and guiding documents have been issued in

the IAEA Safety Series in support of the BSS. The following tables provide a list of such

documents that are now obsolete, and those that remain valid.

"' '3of»fv t r i f l e 3 RTiti»"•*SK|^^S?S«SS?R^x^SiJW»VitH«-C^Kp**JS?S

1 Safe Handling of Radionuclides — 1973 Edition

3 Safe Handling of Radioisotopes — Medical Addendum

9 Basic Safety Standards for Radiation Protection — 1982 Edition

13 The Provision of Radiological Protection Services



Sasic Requirements for.Personnel Monitoring r-'jlSjgjI

Manual on Environmental Monitoring in Normal Operation

l q ^ L ^ ? 'CgjuroUinR lAlffiofiutidn tromjthe PpgratFonolFW

18 Environmental Monitoring in Emergency Situations

.i;W :̂1 fGuide to the Safe Handling of Radiojsbtopes;

21 Risk Evaluation for Protection of the Public in Radiation Accidents

mmi EReipi^aai^^^
23 Radiation Protection Standards for Radioluminous Timepieces

30 Manual on Safety Aspects of the Design and Equipment of Hot Laboratories — 1981 Edition

33

43

Guide to the Safe Design, Construction and Use of Radioisotopic Power Generators for
certain Land and Sea Applications

gctipn Pjredufes v £ ; & ^ ; ^

Manual on Radiological Safety in Uranium and Thorium Mines and Mills

46

48

Monitoring of Airborne and Liquid Radioactive Releases from Nuclear Facilities to the
Environment

Manual on Decontamination of Surfaces

55 Planning for Off-Site Response to Radiation Accidents in Nuclear Facilities

^̂  aglaaMHc5o2C!:
Principles for Establishing Intervention Levels for the Protection of the Public in the Event
of a Nuclear Accident or Radiological Emergency

84 Basic Principles for Occupational Radiation Monitoring

Principles for the Establishment of Upper Bounds to Doses to Individuals from Global and
Regional Sources

•- • * - >94_;;, • Response^ tbi,aJ^joac'tive^atfrials;Rjelease.^a^

95 Radiation Monitoring in the Mining and Milling of Radioactive Ores (Jointly Sponsored by
IAEA, ILO, WHO)

Note: Publications in bold type indicate Safety Standards, issued under the authority of the IAEA Board of
Governors. Other publications were issued under the authority of the Director General.



Safe Use of Radioactive Tracers in Industrial Processes

42 Radiological Safety Aspects of the Operation of Neutron Generators

89 Principles for the Exemption of Radiation Sources and Practices from Regulatory Control

91 Emergency Planning and Preparedness for Accidents Involving Radioactive Materials Used

in Medicine, Industry, Research and Teaching

fcj^/^OO'V^.U ^Evaluating the Reliability.of J>re<UcUonsZMade,Usin'ij> Env.irpnmentil;TrahsferModels ,'..J

101 Operational Radiation Protection: A Guide to Optimization

103 Provision of Operational Radiation Protection Services at Nuclear Power Plants

^
107 Radiation Safety of Gamma and Electron Irradiation Facilities

amatigcHEmergeqeyj

114 Direct Methods for Measuring Radionuclides in the Human Body
BHSS

Emergency Planning and Preparedness for Re-entry of a Nuclear Powered Satellite

Note: Publications in bold type indicate Safety Standards, issued under the authority of the IAEA Board of
Governors. Other publications were issued under the authority of the Director General.

19. The IAEA continues to develop extensive recommendations to provide guidance on

the application of the BSS, and to provide a forum for continued explanation and

clarification (see Outlook). The following tables list the documents currently in

preparation, some of which are revisions to existing Safety Series publications.

" * * ^ " • " S l ' * t " > ~ - * - ' - "''•i s *^&/ i •--%."::• **'-' •* •' f ~-~t-~1r~--':*^.' '' '•• . : • • • • ' • " " • ; • • - ' " ' ' < • ' • • ^ . . -*:•%'•""'•>' *->"'••••• •• v ' * V * • > - C - . X t - * i * ' " * ' . * i ' I )

26 Radiation Protection of Workers in the Mining and Milling of Radioactive Ores — 1983
Edition



^£ifeu. ̂ Safe Bandling'of "Plutonium &&Ez^£M&gM
57 Generic Models and Parameters for Assessing the Environmental Transfer of Radionuclides

î

from Routine Releases: Exposures of Critical Groups

77

83

Principles for Limiting Releases of Radioactive Effluents into the Environment

i'/*?"'. pperived InterventidhLeyels forAppUc^ipn'in Control
"••'- '••..'• rthe Event of a NucTear?AcadenfprRadiy^ ~j,.,

Radiation Protection in Occupational Health. Manual for Occupational Physicians

98 On-Site Habitability in the Event of an Accident at a Nuclear Facility

Note: Publications in bold type indicate Safety Standards, issued under the authority of the IAEA Board of
Governors. Other publications were issued under the authority of the Director General.

^ ^ ^ t N c ^ 1 ' ^^IicaUonsTonJRaaiatiotfSafet

s £ ^ y » s
Assessment of External Radiation Exposure for Occupational Protection

fEnyirbnrhental .arid Affluent'MpnltprJng^sSB^^I.j^-ig^- *.? V ^ H & y S J r ' ^ ^ ^ ^

Tabulated Data for Diagnosis and Treatment of Radiation Injuries

Assessment of Radiation Doses from Radionuclides in the Human Body

Prevention, Detection of and Response to Illicit Trafficking in Radioactive Materials

mum^jmSjSj
Recommendations on Control of Radon in Workplaces other than Mines

glEssflfoj^arflM-frpniWccidenKlu^

Radiation Safety of Industrial Radiography

^cxupaQonalyRadiauon'P^otecu^mUhiypecommissioning pf^Nuclear^acditiesl

Radiation Protection Aspects of the Approval of Consumer Products Containing Radioactive Materials

Assessment of Internal Radiation Exposure for Occupational Protection

Radiation Protection in the Medical Exposure of Patients

icat ion ̂ oqthejPjipcipIes of, Radutj jGhroniĉ Expo'sure ySituatip.qsl

International Response Technical Manual and Model

t jjPjanning;the.Jvledical -Response. to;_Radiation-Accidents \j& pf^^j

Regulatory Control of Radioactive Discharges into the Environment

^^^^m^r^.
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fSafety<and Secunty.of Radiauon.Sourcejj:^i*.:j ;:?k\>'^t^'^

The Use and Management of Personal Protective Equipment in Radioactively Contaminated Environments

[p£s5^n^nT^.xfe5^^
Method for the Development of Emergency Response Preparedness for Nuclear or Radiological Accidents

jfManuaTon Radianoh^Prbfecti^
Organization and Implementation of a National Regulatory Infrastructure Governing Protection against
Ionizine Radiation and the Safety of Radiation Sources

Nuclear Safety Standards

20. In 1974 an ambitious programme, known as the NUSS programme (the letters being

an acronym for nuclear safety standards), was started with the objective of establishing

internationally agreed safety standards for land based stationary thermal neutron power

plants. The NUSS programme and a number of safety standards dedicated to the safety of

research reactors have been the backbone of the IAEA's standards on nuclear safety.

21. In September 1974, after a decision adopted during the XVIII General Conference

of IAEA, a Senior Advisory Group (SAG), composed of senior regulators from thirteen

member states, was set up to implement the NUSS programme. The Group was entrusted

with the task of supervising, reviewing and advising on the project at all stages and

approving draft documents (for onward transmittal to the IAEA Director General) in five

areas, namely governmental organization, siting, design, operation, and quality assurance.

Each area was to be governed by a specific standard called a Code. SAG selected topics to

be covered by each Code and drew up a provisional list of subjects to be treated as Safety

Guides Technical Review Committees (TRCs), composed of experts from Member States,

were created for each of the five areas covered by NUSS.

22 The immediate objective of the programme was to collate information for the safety

of thermal neutron power plants. Account had to be taken of the amount of relevant

knowledge and experience accessible (non-proprietary information) as a basis for useful

recommendations, and of the expert manpower and other means available for

implementation of the procedures of the programme. In determining what was necessary,

three areas had to be considered — the type of recommendations most important for the

safety of nuclear power plants, the type of recommendations which are requested by

Member States soliciting advice or assistance from the IAEA, and the type of

recommendations that the IAEA needs for its own projects.
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23. As with radiation safety standards, the basic standards for nuclear safety were ba.

on the Recommendations of ICRP. However, the standards now also follow the principles

recommended by the International Nuclear Safety Advisory Group (TNSAG) — an

independent body of experts established in 1985 under the auspices of the IAEA — which hao

developed nuclear safety concepts, such as its Basic Safety Principles for Nuclear Power

Plants7, which have greatly influenced the development of the NUSS Programme. Reports by

INSAG have been published in the IAEA Safety Series, as elements of Safety Series No. 75,

but these are not Agency safety standards.

24. The development stages of a NUSS document included the preparation of a

description of the intended scope, a collation of information on the practices in Member

States, and a draft developed by a working group for approval firstly by the corresponding

TRC and then by SAG members and Member States. The final draft document, as

approved by SAG and transmitted to the Director General for promulgation, was edited,

translated into official IAEA languages and published. NUSS programme documents

(Codes and Guides) were published in English, French, Russian and Spanish, and in some

cases in Chinese. The time interval from the initial draft to the published document varied

from one document to another depending on its technical complexity and size, but on

average was more than three years.

25. In 1979, the NUSS programme documents were re-evaluated by SAG and the

TRCs, on the basis of the results of investigations into the accident at Three Mile Island.

The conclusion was that the Three Mile Island accident did not invalidate any NUSS

document and that the IAEA had shown foresight in setting up the NUSS programme,

providing a good basis for the safety of nuclear power plants.

26. After the completion in 1985 of the first set of documents (5 Safety Codes and 55

Safety Guides), SAG and the five TRCs were disbanded. In 1988 a Nuclear Safety

Standards Advisory Group (NUSSAG) was established to oversee the maintenance of the

NUSS programme documents. NUSSAG, composed of 16 senior regulators, met once a

year to provide advice on the revision of the documents and from time to time to propose

development of new documents to supplement the existing set. One of its first activities

was to develop a document to encompass the full programme of nuclear safety standards.

This document inaugurated the category of Safety Fundamentals in the IAEA Safety Series.

H was called The Safety of Nuclear Installations and would eventually become the basis for

INTERNATIONAL NUCLEAR SAFETY ADVISORY GROUP. Basic Safety Principles for Nuclear

Power Plants. Safety Scries No. 75-INSAG-3, IAEA, Vienna (1988)

12



drafting the current international Convention on Nuclear Safety. NUSSAG also revised ..

five NUSS Codes, which had then been in effect for about ten years.

27. It should be mentioned that the NUSS documents are not expected to tell th*

designer how to design plants or the operators how to operate their plants. They do not,

and cannot, replace technical norms and procedures. They explain what has to be

considered (e.g. when judging the design ideas with respect to plant safety). They serve as

advisory documents for designers, operators, and regulators, allowing them to check their

relevant activities against what is considered internationally to be good practice. Similarly,

these documents can be used by licensing authorities to provide guidelines on a

comprehensive and systematic approach to analysing the adequacy for safety of an

application for a construction or operation permit.

28. The following tables list the full set of NUSS programme documents, which are

normally classified as elements of Safety Series No. 50 (documents for which revised

versions are currently in preparation are shown in italics):

The Role of Probabilistic Safety Assessment and Probabilistic Safety Criteria in
Nuclear Power Plant Safety

50-SG-Gl Qualifications and Training of Staff of the Regulatory Body for Nuclear Power Plants

50-SG-G3 Conduct of Regulatory Review and Assessment during the Licensing Process for
Nuclear Power Plants

50-SG-G6 Preparedness of Public Authorities for Emergencies at Nuclear Power Plants

mmmmmm m
50-SG-G9 Regulations and Guides for Nuclear Power Plants

50-C-S (Rev. 1) Code on the Safety of Nuclear Power Plants: Siting

50-SG-S3 Atmospheric Dispersion in Nuclear Power Plant Siting

13



50-SG-S5 External Man-induced Events in relation to Nuclear Power Plant Siting

i -\ fSiting
50-SG-S7 Nuclear Power Plant Siting: Hydrogeological Aspects

t";-^'''ofjhc_Fiundationsjof NuclearJ?owcf?lam'-££!2^ :£&^LZ&£"- i:'

50-SG-S9 Site Survey for Nuclear Power Plants

^v50-:SGrS.10A'^i^gDesignBasis7FIdQd2'orJSfuclearJ>(

50-SG-S10B Design Basis Flood for Nuclear Power Plants on Coastal Sites

50-SG-SIIB Design Basis Tropical Cyclone for Nuclear Power Plants

50-C-D (Rev. 1) Code on the Safety of Nuclear Power Plants: Design

50-SG-D2 (Rev. 1) Fire Protection in Nuclear Power Plants

50-SG-D4 Protection against Internally Generated Missiles and their Secondary Effects in
Nuclear Power Plants

50-SG-D6 Ultimate Heat Sink and Directly Associated Heat Transport Systems for Nuclear
Power Plants

50-SG-D8 Safety-related Instrumentation and Control Systems for Nuclear Power Plants

5 j ^ ^

50-SG-D10 Fuel Handling and Storage Systems in Nuclear Power Plants

S0-SG-D12 Design of the Reactor Containment Systems in Nuclear Power Plants

50-SG-D14 Design for Reactor Core Safety in Nuclear Power Plants

SO-C-0 (Rev. 1) Code on the Safety of Nuclear Power Plants: Operation

^a^>anajfte;i^nurmenw ragune

50-SG-O2 In-service Inspection for Nuclear Power Plants

50-SG-O4 Commissioning Procedures for Nuclear Power Plants
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50-SG-O6 Preparedness of the Operating Organization (Licensee) for Emergencies at Nuclear
Power Plants

50-SG-O8 (Rev. I) Surveillance of Items Important to Safety in Nuclear Power Plants

6f_NucUti^owef£L(^*fpjJi^^ •C^'C; • *

. 50-SG-O10 Core Management and Fuel Handling for Nuclear Power Plants

K ''^So^sG^BTT '••&•??

50-SG-O12 Periodic Safety Review of Operational Nuclear Power Plants

iidesjare

50-C-Q Quality Assurance for Safety in Nuclear Power Plants and other Nuclear
Installations

50-SG-Q2

tV-fV);^iSG-*Q3i'^,;^

50-SG-Q4

^•^T-SO^SG^DS./''^^

tEs'tablishing ahdjmplemei

Non-conformance Control

Ipocument JCbntroLanSJle<

Inspection and Testing for

E^ssessment'of the;lxnpiem1

l^g.a^Qiiaiir^jAssu^^ce^Programnie^^ii'ii^i.

and Corrective Actions

lords ^Vfj^/1^4i^ii^v«^^>jvhvi^jjAijviij.-v«;iJ:_-.i.

Acceptance

5ntati61i"o?3therQuaIiry^^anc«Prb^amme^;l

50-SG-Q6 Quality Assurance in the Procurement of Items and Services

50-SG-Q8 Quality Assurance in Research and Development

50-SG-Q10 Quality Assurance in Design

50-SG-QI2 Quality Assurance in Commissioning

Quality Assurance in Decommissioning

50-P-2 In-service Inspection of Nuclear Power Plants: A Manual

50-P-4 Procedures for Conducting Probabilistic Safety Assessments of Nuclear Power Plants
(Level 1)

50-P-6 Inspection of Fire Protection Measures and Fire Fighting Capability at Nuclear Power
Plants
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50-P-8 Procedures for Conducting Probabilistic Safety Assessments of Nuclear Power PIar._
(Level 2): Accident Progression, Containment Analysis and Estimation of Accident
Source Terras

50-P-10 Human Reliability Analysis in Probabilistic Safety Assessment for Nuclear Power
Plants

50-P-12 Procedures For Conducting Probabilistic Safety Assessments Of Nuciear Power Plants
(Level 3): Off-Site Consequences and Estimation of Risks to the Public

Note: Publications in bold type indicate Safety Standards, issued under the authority of the IAEA Board of
Governors. Other publications were issued under the authority of the Director General.

29. The following is a brief outline of the five standard codes in the NUSS programme:

• Governmental Organization: The Standard provides guidance on establishing a
regulatory body, covers aspects related to the radiological safety of the general
public and site personnel and gives general recommendations for organization of the
regulatory body, the role and responsibilities of the regulatory body, the basic
requirements imposed on an applicant, the licensing process and licensing decisions,
and inspection and enforcement by the regulatory body.

• Siting: The Standard deals with the evaluation of site related factors to be taken
into account to ensure that the plant-site combination does not constitute an
unacceptable risk during the lifetime of the plant. This includes evaluation of the
potential effect on the site of natural and man-made phenomena that might affect the
area (i.e. earthquakes, floods, aircraft crashes, chemical explosions), evaluation of
effects of the plant itself on the site (i.e. dispersion of effluents in air and water),
and consideration of population distribution and emergency planning. The Standard
also covers the role of the owner of the future plant and the regulatory body in
siting.

• Design: This Standard gives the basic safety requirements which must be
incorporated in the concept and detailed design in order to produce a safe plant.
Following general practice, the Standard recommends the concept of successive
barriers to prevent the escape of radioactive material, i.e. the 'defence in depth'
philosophy. In case of the failure of a barrier, design provisions are made available
to mitigate the consequences of such failures.

i Operation: The prime responsibility for the safety of the plant rests with the
operating organization. This is the basic concept underlying the requirements
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presented in this Standard. The Standard gives requirements for safety relac.

aspects of operation including: operating limits and conditions, commissioning,

structure of the operating organization, operating instructions and procedures,

maintenance, testing, inspection, core management and fuel handling, review ci

operation and feedback of experience, emergency preparedness, radiation protection

and decommissioning.

• Quality Assurance: The requirements specified in the Quality Assurance (QA)

Standard provide an efficient management tool that could be used by both the plant

management and the regulatory organization to gain confidence in the safety and

quality of a nuclear power plant. The QA requirements oblige plant designers,

constructors, manufacturers, installers and operators to plan, conduct, and document

their work systematically. This allows the verification of all activities, not only by

physical inspection or testing of hardware in the plant but also through indirect

methods such as evaluation of the effectiveness of the respective QA programmes.

30. The IAEA has also published a number of safety standards for research reactors.

The following table provides an overview of these standards.

Safe Operation of Critical Assemblies and Research Reactors

35-S1

35-Gl

74

Code on the Safety of Nuclear Research Reactors: Design

Safety Assessment of Research Reactors and Preparation of the Safety Analysis Report

Safety in Decommissioning of Research Reactors: A Safety Guide

Note: Publications in bold type indicate Safety Standards, issued under the authority of the IAEA Board of
Governors. Other publications were issued under the authority of the Director General.

Radioactive Waste Safety Standards

31 The involvement of the IAEA in the management of radioactive wastes started soon

after the Agency's creation in 1957. At that time, the disposal of radioactive wastes in the sea

was an option being favoured by countries developing nuclear power, and in 1961 the IAEA
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published Safety Series No. 58 which was concerned with establishing appropriate saf-

procedures and practices for the disposal of radioactive wastes in the sea. this was followed

a few years later by international guidance on radioactive disposal in the ground (Safety Series

No. 15, 1965)9. By the late 1970s it had become clear that underground disposal was L".

internationally accepted approach for most types of solid radioactive wastes and in 1977 the

IAEA outlined a programme for the production of a set of guideline documents on the

subject. A review committee was established to oversee the production of the documents.

This committee, the Technical Review Committee on Underground Disposal of Radioactive

Waste (TRCUD), came into existence in 1978 and continued its work until 1986. During this

time it approved the issue of a comprehensive collection of Safety Series documents on the

subject of underground disposal. Some of these documents were of recognized importance

and they established international norms for the planning and establishment of underground

waste repositories.

32 The control of releases of radionuclides to the environment in gaseous and liquid

forms was also the subject of early meetings at the IAEA. In 1978 the IAEA issued guidance

on the concepts and principles for use by competent authorities in setting limits for planned

releases of radioactive material into the environment10. This guidance has subsequently been

revised and updated on several occasions.

33 By the late 1980s the issue of radioactive wastes and their management was becoming

increasingly politically important. It was seen as one of the technically unresolved issues of

nuclear power. The IAEA responded by establishing a high profile family of safety

standards, the Radioactive Waste Safety Standards (RADWASS). By this means the IAEA

intended to draw attention to the fact that there were already in existence well established

procedures for the safe management of radioactive wastes. The programme was intended to

establish an ordered structure for the safety documents on waste management and to ensure a

comprehensive coverage of all relevant subject areas.

34 The initial concept of the RADWASS programme was developed in 1988. The

structure, content and scope of the programme was elaborated by international experts in

1990 and work on the programme started in 1991. Initially, the development of the

programme included submissions to the IAEA Board of Governors at various stages,

INTERNATIONAL ATOMIC ENERGY AGENCY. Radioactive Waste Disposal Into the Sea. Safety

Series No. 5. IAEA. Vienna (1961).

INTERNATIONAL ATOMIC ENERGY AGENCY, Radioactive waste disposal in the ground. Safety

Series No. 15, Vienna. (1965).

INTERNATIONAL ATOMIC ENERGY AGENCY, Principles for Establishing Limits for the Release of

Radioactive Materials into (iie Environment, Safety Series No. 45. IAEA, Vienna (1978).

18



endorsement by an ad hoc International Radioactive Waste Management Advisory Commit:

(INWAC), and in-house approval by the Director General (DG). INWAC was composed of

experts nominated by Member States from research, operational and regulatory organizations.

A formal review of the first phase of the programme (1990-93) was held in March 1993 by

INWAC and resulted in an expansion of the programme from 24 to 55 planned documents,

mainly through the addition of Safety Practice documents and the inclusion of environmental

restoration in the programme. Because of the emphasis on safety related aspects, the

composition of INWAC was extended in 1994 to formally include regulators from each

country. In 1995, the leading RADWASS Fundamentals document entitled The Principles of

Radioactive Waste Management was issued in the Safety Series as No. 111-F". This

document establishes the basic principles and concepts for safe radioactive waste

management. These principles are being elaborated in standards and guides of the

RADWASS programme. To date one Safety Standard, three Safety Guides and one Safety

Practice have been issued in support of the RADWASS Fundamentals document, as elements

of Safety Series No. 111. The following tables list the RADWASS Safety Series publications,

according to their current status.

Bggg£&&l2Gbi£&^^

Radioactive Waste Disposal into the Sea

The Management of Radioactive Wastes Produced by Radioisotope Users

The Management of Radioactive Wastes Produced by Radioisotope Users. Technical
Addendum

28

44

Management of Radioactive Wastes at Nuclear Power Plants

Management of Wastes from the Mining and Milling of Uranium and Thorium Ores

52

•"MM
Factors Relevant to the Decommissioning of Land-Based Nuclear Reactor Plants

INTERNATIONAL ATOMIC ENERGY AGENCY, The Principles of Radioactive Waste Management.

Safely Scries No. I) 1-F. IAEA, Vienna (1995).
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53 Shallow Ground Disposal of Radioactive Wastes (A Guidebook)

56

fUnderground Disposal of Radioactive'Waste: Basic - G u i d a n c e l - ^ . ^ l a ^ ^ i l f ^ ^ ^ ; ' f ^

Safety Assessment for Underground Disposal of Radioactive Wastes

Concepts "arid Examples 6 f. Safety. Analyse? forliaiS^
ContinentolJGeoiogica|F6rmaripns;.t^J;^^ s . • • :>

59 Disposal of Low- and intermediate-Level Solid Radioactive Wastes in Rock Cavities (A
Guidebook)

Disposal pfsolid' "' "~~l

62 Site Investigations, Design, Construction, Operation, Shutdown and Surveillance of
Repositories for Low- and Intermediate-Level Radioactive Wastes in Rock Cavities

64

-7 fbwim^Construai^

!<3 B^a<faoacUYeJVastes.iaShaUow.Ground>:;*::;;:^^rj^^J^ y.;;;..^:.

Safety Analysis Methodologies for Radioactive Waste Repositories in Shallow Ground

Assessment Jylethodologies .for SeaiD.umpingTpf :Ra<lioacGye pastes t; A-.Z'
66 The Oceanographic and Radiological Basis for (he Definition of High-Level Wastes

Unsuitable for Dumping at Sea

^e?fo^manceiAsl«s1mTnT,fprlUffler^und .RadioacB^S^aste;

69

71

Management of Radioactive Wastes from Nuclear Power Plants — Code of Practice

iMaiiagem'eliCof'R^

Acceptance Criteria for Disposal of Radioactive Wastes in Shallow Ground and Rock
Cavities

\mmm
Design of Radioactive Waste Management Systems at Nuclear Power Plants

96

105

Guidance for Regulation of Underground Repositories for Disposal of Radioactive Wastes

11 l-F

111 -G-1.1

The Regulatory Process for the Decommissioning of Nuclear Facilities

LVfofyVjJ^R»]|»£^ifo^^
The Principles of Radioactive Waste Management

^"^;Sy§e^o^^'io^tiyl^asfe^anagemeng

Classification of Radioactive Waste

11 l-G-4.1 Siting of Geological Disposal Facilities

116 Design of Spent Fuel Storage Facilities

118 Safety Assessment for Spent Fuel Storage Facilities
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Note: Publications in bold type indicate Safety Standards, issued under the authority of the IAEA Board of
Governors. Other publications were issued under the authority of the Director General.

Ul-S-2 Predisposal Management of Radioactive Waste

^
l l l -S-4 Geological Disposal of Radioactive Waste

' : .111 -G-2; 1 <-'
" > • ^ —

iPredisposal Management of Lowrahd Intermediate'Level JVaste from'iNucicarlFuel • •

11 l-G-2.2 Predisposal Management of Radioactive Waste from Medicine, Industry and Research

11 l-G-3.2 Design, Construction, Operation and Closure of Near Surface Repositories

f ̂ ^ mem^^
11 l-G-4.2 Design, Construction, Operation and Closure of Geological Repositories

ty5Sse«fiargrpe^
111-G-5.1 Siting, Design, Operation and Closeout of Facilities for the Mining and Milling of U/Th

Ores

11 l-G-6.2 Decommissioning of Medical, Industrial and Research Facilities

Note: Publications in bold type indicate Safety Standards, intended for issue under the authority of the IAEA
Board of Governors. Other publications are intended for issue under the authority of the Director General.

35 In July 1995 the RADWASS programme, together with the other IAEA safety

document programmes, was the subject of a review by senior international safety experts. As

a result of the 1995 review, the RADWASS programme was amended to broaden its scope by

giving new emphasis to the areas of discharges and environmental restoration and to reducing

the number of documents by combining several of the previously planned Safety Guides. In

addition, a number of 'common' documents for the whole Safety Standards programme —

covering topics such as national arrangements (for controlling radiation, waste and nuclear

safety), quality assurance and a glossary of terms — were planned so as to remove the need

for them to be developed separately in each of the safety document programmes. The revised

RADWASS programme envisages Safety Requirements (formerly Standards) and Guides
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being developed in each of the following areas: pre-disposal, disposal (near surface ?r

geological), discharges and environmental restoration.

36 In many areas of radioactive waste management there is experience of the success ia.

and safe operation of facilities; for example, in the areas of waste processing and storage,

near surface disposal and gaseous and liquid discharge. In other areas, notably geological

disposal and environmental restoration, little or no experience has yet been gained. Safety

concepts and methodologies are still developing in these areas and the RADWASS

programme has to reflect-these developments — it is not possible to be definitive .on all

relevant safety issues at the present time. A working group has been established to explore

and, where possible, develop consensus positions on issues related to the disposal of

radioactive wastes in geological formations. Most of the safety issues relate to the problem of

assuring safety over the long timescales for which high level radioactive wastes remain

hazardous.

Safety Standards for the Transport of Radioactive Materials

37 By its very nature, the international transport of radioactive material requires a

common set of standards. In recognition of this need, the UN Economic and Social

Council charged the IAEA with the task of establishing recommendations on the transport

of radioactive material as early as 1959. As a result, the IAEA's Regulations for the Safe

Transport of Radioactive Material were established in 1961 and issued as Safety Series

No. 6 (commonly known as the Transport Regulations). It was the first relevant Safety

Standard issued by the IAEA.

38. An IAEA Standing Advisory Group on the Safe Transport of Radioactive Materials

(SAGSTRAM) was established as the result of a 1977 Advisory Group Meeting

recommendation which stated: "the Agency should establish as soon as possible a Standing

Transport Advisory Committee to provide broad advice and assistance to the Agency in a

continuing review of the interpretation, implementation, evaluation and revision of the

Agency's Regulations". The first meeting of SAGSTRAM was held in October 1978 in

Vienna. In total, SAGSTRAM had 12 meetings and guided the activities of the IAEA in

transport. SAGSTRAM accomplished the following tasks: reviewing and preparing the

final text of the Regulations; establishing a system for such reviews; developing general

guidelines and methods for establishing international Co-ordinated Research Programmes

and identifying the effects of these on the comprehensive revision of the Regulations;

designing an information collection and retrieval system for the worldwide volume of

traffic; and considering and making recommendations concerning the Agency's programme

for further development of the Regulations.
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39. A large number of IAEA Member States and the relevant international organization

have adopted the IAEA transport regulations. These regulations, which have been

implemented more widely than any other set of IAEA standards, form the basis for

regulating the safe transport of virtually all radioactive material transported worldwide,

domestically as well as internationally. To ensure that the IAEA transport regulations are

well accepted and understood, a series of supporting safety publications (issued in English,

French, Spanish, and Russian) describe how to apply the regulations and why the

regulatory provisions are necessary to ensure safety. They also present schedules

summarizing the regulatory provisions for various types of radioactive material packages

and consignments, and provide guidance on emergency response planning and preparedness

for transport accidents involving radioactive material.

40. The objective of the transport regulations is to protect the public, transport workers,

property, and the environment from the effects of radiation exposure during transport. This

protection requires: containment of the materials being transported to prevent their

dispersion and uptake, considering the design and strength of the packaging as well as the

form and activity of the contents; preventing damage by heat, by limiting package surface

temperatures and requiring stowage that allows for safe dissipation of heat; control of the
external radiation emitted from the package by limiting the maximum radiation level,

providing a warning of its level (labelling), and requiring suitable stowage during transport;

and preventing nuclear criticality even in the event of transport accidents.

41. The transport regulations underwent comprehensive revisions in 1967, 1973, 1985

and 1996 to keep abreast of the scientific and technological developments pertaining to

transport. Several major changes were adopted in the 1996 revision, including more

stringent packaging requirements for air transport of larger quantities of radioactive

material (Type C packages), new exemption values which are consistent with the BSS and

strengthened packaging requirements for uranium hexafluoride. Additionally, the

'schedule' form of presenting the regulations (previously a separate document, Safety Series

No.80) has been incorporated into a separate section of the Regulations document.

42. The Transport Regulations and supporting Safety Guides together form a body of

safety standards for the safe transport of radioactive materials that continue to serve as the

basis for the regulations of all international organizations and those Member States with

significant transport activities.

Regulations for the Safe Transport of Radioactive Material
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37 Advisory Material for the IAEA Regulations for the Safe Transport of
Radioactive Material

Under
Revision

., "Obsolete"

87 Emergency Response Planning and Preparedness for Transport Accidents . Under
Involving Radioactive Material Revision

t r ^ j l 12 •_';ib.i;*ad tCompliance Assurance for,the.;Safe >Jransport.gf RadioactiyeiMaterial ̂ .k.Tii

113 Quality Assurance for the Safe Transport of Radioactive Material Valid

ST-1 Regulations for the Safe Transport of Radioactive Material
(Requirements) (1996)

Valid

Note: Publications in bold type indicate Safety Standards, issued under the authority of the IAEA Board of
Governors. Other publications were issued under the authority of the Director General.

THE STANDARDS TODAY

A new preparation and review process

43 From the previous description of the genesis and evolution of the IAEA safety

standards, it became obvious that there had been different processes and a diverse hierarchy

for the preparation and review of Safety Series publications in the different safety related

areas in which the IAEA is involved. This process resulted in a lack of compatibility among

some Safety Series publications. On 1 January 1996, the IAEA modified its managerial

structure, creating a separate Department of Nuclear Safety with the specific responsibility of

organizing the preparation and review of the IAEA's safety standards. A renewed uniform

preparation and review process was introduced, covering all areas in which the IAEA

establishes safety standards. The new process is illustrated in Figure 1.
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Sofefy Series Publication

BOARD of
GOVERNORS

I Final editing I

PUBLICATIONS COMMITTEE (on behalf of the Director General)

I Final editing I

Fundamental
o Standard

Guide or
Practice

ADVISORY COMMISSION on SAFETY STANDARDS

Commission Scientific Secretary

Coney and
I Programme

SAFETY STANDARD ADVISORY COMMITTEE

Committee Scientific Secretary

Initial
Otan

EcJtea

Comments

Member States

Terms of
Reference

EXPERT GROUP

Safety Standard Technical Officer

SAFETY STANDARDS PREPARATION PROCESS

Figure 1 The Safety Standards Preparation Process

ROS£N96/CD«. IP

44 As part of the new process, it was decided to create a set of advisory bodies (see

Figure 2) with harmonized terms of reference to assist the Secretariat in preparing and
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reviewing all safety standards documents. These are the Advisory Commission on Safe

Standards (ACSS), the Nuclear Safety Standards Advisory Committee (NUSSAC), the

Radiation Safety Standards Advisory Committee (RASSAC), the Waste Safety Standards

Advisory Committee (W ASS AC), and the Transport Safety Standards Advisor,

Committee (TRANSSAC). A Scientific Secretary from the IAEA's staff has been assigned

to each of these bodies. A Technical Officer from the IAEA's staff is also assigned to the

preparation of each document.

ACSS
ADVISORY COMMISSION ON

SAFETY STANDARDS

NUSSAC
NUCLEAR SAFETY STANDAROS

ADVISORY COMMITTEE

RASSAC
RADIATION SAFETY STANDARDS

ADVISORY COMMTTEE

WASSAC
WASTE SAFETY STANDARDS

ADVTSORY COMMfTTEE

TRANSSAC
TRANSPORT SAFETY STANDARDS

ADVISORY COMMITTEE

Expert
Groups

Expert
Groups

Expert
Groups

Expert
Groups

SAFETY STANDARDS PREPARATION PROCESS

Figure 2 The New Advisory Bodies for Safety Standards

45 The new preparation and review process involves: organizing expert group meetings

whenever necessary; submitting documents to the relevant advisory committees for review;

submitting draft texts to the IAEA's Member States for comment; obtaining the (internal)

IAEA Publications Committee's approval of each document in order to ensure compliance with

the IAEA's publication policy; submitting the standards to the Director General for approval

or, as appropriate, to the Board of Governors for approval after endorsement by the newly

established Advisory Commission for Safety Standards (ACSS).
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46 The Technical Officers are responsible for ensuring that documents are prepared ••

reviewed expeditiously and that they are technically sound. They are also responsible for

ensuring that documents are circulated to Member States for comment at an early stage of

preparation or review. The Publications Committee, an internal IAEA Secretariat body, r

responsible for ensuring the consistency of all documents and for monitoring the

implementation of the safety standards development programme.

New advisory bodies

47 / The Advisory Commission for Safety Standards (ACSS) is a standing body of

senior government officials holding national responsibilities for establishing standards and

other regulatory documents relevant to nuclear, radiation, waste and transport safety. The

ACSS has a special overview role with regard to the IAEA's safety standards and provides

advice to the Director General on the overall safety-standards-related programme. The

functions of the ACSS are:

• to provide guidance on the approach and strategy for establishing the IAEA's safety

standards, particularly in order to ensure coherence and consistency between them;

• to resolve outstanding issues referred to it by any of the Advisory Committees; to

endorse, in accordance with the IAEA's safety standards preparation and review

process, the texts of the Fundamentals and Standards to be submitted to the Board of

Governors for approval and determine the suitability of Guides and Practices to be

issued under the responsibility of the Director General; and

• to provide general advice and guidance on safety standards issues, relevant regulatory

issues and the IAEA's safety standards activities and related programmes, including

those for promoting the worldwide application of the standards.

48 The Nuclear Safety Standards Advisory Committee (NUSSAC - formerly

NUSSAG), the Radiation Safety Standards Advisory Committee (RASSAC), the Waste

Safety Standards Advisory Committee (WASSAC - formerly the 'extended INWAC), and

the Transport Safety Standards Advisory Committee (TRANSSAC, formerly

SAGSTRAM) are standing bodies of senior regulatory officials with technical expertise in

nuclear safety, radiation safety, radioactive waste safety, and radioactive materials transport

safety, respectively. They provide advice to the Secretariat on the overall programmes — and

have the primary roles in the development and revision of the safety standards — in their

respective areas of safety. The functions of these Advisory Committees are:

• to recommend the terms of reference of all safety documents in the IAEA's

programmes on, respectively, Nuclear Safety Standards (NUSS), Radiation Safety

Standards (RASS), Radioactive Waste Safety Standards (RADWASS), and radioactive

materials transport safety standards, and of the groups involved in the development
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and revision of those documents, in order to promote coherence and consisted

among the documents and between them and the other IAEA Safety Series documents;

• to agree on the texts both of Standards to be submitted to the Board of Governors f;:

approval and of Guides and Practices to be issued under the responsibility of the

Director General and to make recommendations to the ACSS, in accordance with the

IAEA's safety standards preparation and review process;

• to provide advice and guidance on a continuous programme for reviewing and revising

the NUSS, RASS, RADWASS, and radioactive materials transport safety standards

and supporting documents;

• to provide advice and guidance on safety standards in their respective fields, relevant

regulatory issues, and activities for supporting the worldwide application of the

IAEA's safety standards in those areas; and

• to identify and advise on any necessary activities in support of the safety programmes

in their respective areas of expertise.

49 In the interests of efficiency, the advisory bodies each have a membership of around

15 experts. The terms of appointment of the members are four years in the case of the ACSS

and three years in the case of the advisory committees. In appointing the members of the

advisory bodies, the Director General intends to ensure a balance of regional approaches and

experience. The set of advisory bodies commenced work in 1996, and the IAEA

Secretariat is adapting its relevant internal procedures in the light of recommendations

being made by them, the aim being the broadest possible international consensus on such

documents.

IAEA safety publications: a new approach

50. As a part of the new preparation and review process, it was decided that the IAEA's

Safety Series would be replaced by two new series of safety-related publications, namely:

• the Safety Standards Series; and

• the Safety Reports Series.

The purpose is to separate those IAEA safety publications which are intended to spell out

objectives, concepts and principles, to serve as a basis for national regulations, or to

indicate how various safety requirements may be met from those which are issued for

informational purposes. The publications issued in the Safety Standards Series will be

issued pursuant to the IAEA's statutory function to establish safety standards. The

publications issued in the Safety Reports Series will be issued for the purpose of providing

information on methods that can be used in order to ensure safety; essentially, they will

replace the IAEA's Safety Practices documents and in various special publications, such as
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those on radiological assessments. The change took effect in December 1996, with .

publication of the latest edition of the Transport Regulations as Safety Standards Series

No. ST-1.

51. The Safety Standards Series will comprise:

• Safety Fundamentals;

• Safety Requirements; and

• Safety Guides..

They will cover nuclear safety, radiation safety, waste safety and transport safety. The

Safety Fundamentals documents will spell out objectives, concepts and principles, the

Safety Requirements documents will state what must be done in order to ensure safety in

different areas of activity and can serve as a non-binding basis for Member States' national

regulations, and the Safety Guides will supplement the Safety Requirements documents by

recommending ways of meeting requirements.

52. The Safety Fundamentals encompass basic objectives, concepts and principles to

ensure safety, i.e. they are the 'policy documents' of the IAEA safety standards. They are

the primary texts for other IAEA safety standards, stating the basic objectives, concepts and

principles involved in ensuring protection and safety in the development and application of

atomic energy for peaceful purposes. They thereby provide the rationale for such activities

having to fulfil certain requirements, but do not state what those requirements are or provide

technical details and generally do not discuss the application of principles. Safety

Fundamentals require final approval by the Board of Governors before publication to

ensure a full international consensus. They are published in all working languages of the

IAEA.

53 The fundamental aspects of protection and safety relevant to the safety of nuclear

installations, to the safe management of radioactive waste and to radiation protection and the

safety of radiation sources are discussed in the three Safety Fundamentals publications issued

since 1993: The Safety of Nuclear Installations, The Principles of Radioactive Waste

Management and Radiation Protection and the Safety of Radiation Sources12. In response to

suggestions made in the IAEA Board of Governors, the Secretariat has initiated a process of

revision of these three publications with a view to their amalgamation into a single Safety

Fundamentals document covering all aspects.

INTERNATIONAL ATOMIC ENERGY AGENCY. The Safety of Nuclear Installations. IAEA Safety

Series No. 110, 1993; The Principles of Radioactive Waste Management, IAEA Safety Series No
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54. The Safety Requirements encompass the basic requirements which must be satisj',

to ensure safety for particular activities or application areas. These requirements are

governed by the basic objectives, concepts and principles that are presented in Safety

Fundamentals. The publications in this category do not present recommendations on, c.

explanations of, how to meet the requirements. The written style used in Safety

Requirements accords with that of regulatory documents since the requirements established

may be adopted by Member States, at their own discretion, for use in national regulations.

Regulatory requirements are expressed as 'shall' statements. Safety Requirements are self-

standing and shall not cite standards of other organizations over which the IAEA'has not

control. Safety Requirements require final approval by the IAEA Board of Governors

before publication. They are published in all working languages of the IAEA.

55. The Safety Guides encompass recommendations, on the basis of international

experience, of measures to ensure the observance of Safety Requirements. 'Safety

measures' means any action that might be taken, condition that might be applied, or

procedure that might be followed to fulfil the Safety Requirements. Safety measures must

be effective as a means of ensuring the observance of applicable safety requirements.

Recommendations in Safety Guides are expressed as 'should' statements. Safety Guides

require final approval by the Publications Committee (an internal committee of the IAEA)

before publication and are issued under the authority of the Director General. They are

published in English and in some cases in other working languages of the IAEA.

OUTLOOK

56. The tentative plans for the future development of the IAEA safety standards are

shown in the figures at the end of this report. Meanwhile the new advisory bodies have

been carrying out other activities.

ACSS

57. The Commission held two meetings in 1996 and one in 1997. One of its first

activities was the review and endorsement of the 1996 edition of Transport Regulations.

The Regulations were then submitted to the Board of Governors for approval. In its

meetings in 1996 the Commission endorsed the plans for development of safety standards

submitted by the four Advisory Committees, and recommended the publication of material

on topics of common interest to all Committees (i.e governmental organization, quality

assurance, emergency preparedness, glossary of terms) under a special category of general

safety documents. In early 1997 the Chairman of the four Advisory Committees and the

11 l-F. 1995; Radiation Protection and the Safety of Radiation Sources, IAEA Safety Series No. 120,

1996
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Chairwoman of the Commission met and decided on a unified set of procedures f.
development of safety standards.

58. The commission also considered topics that are of interest to more than one
Advisory Committee and recommended the lead committee for development of these topics
as shown in the following table:

Exemption levels RASSAC WASSAC, TRANSSAC

Waste storage at reactor site WASSAC NUSSAC, RASSAC

-^gai5Srg(|pt?^5r?a^^^^^4^**%^I ̂ t^jt^c^#^5jj^35S»^^^a?^bse?-i: 1̂ 3̂
Spent fuel disposal WASSAC

Control of discharges

CEnytronrnental .restoration

Note: RASSAC will have the lead for preparation of documents on environmental monitoring and occupational
protection . The list has been prepared taking into account guidance sought by Committees in their report to
the Commission. Contribution to the development of a topic is not exclusive to those listed in the last column.

VVASSAC

59. The Committee will meet twice in 1997, in May and December. The first priority
for 1997 within the WASSAC programme is the finalization of the Requirements and
Guides on near surface disposal and predisposal, including decommissioning (see attached
Publication Plan). Special emphasis is being given to the development of strategies and
criteria for very low level waste, including the clearance of waste and material from nuclear
regulatory control. A subgroup to the Advisory Committee is exploring possible proposals
for a unified approach to this subject. Developing consensus on issues relevant to the long
term safety of geological repositories is the subject of another subgroup to the Advisory
Committee. The results of this subgroup are an essential basis for the drafting of standards
for the geological disposal of radioactive waste.

TRANSSAC

60. The revised Transport Regulations (as described in an earlier section) were the first
to be published within the new Safety Standards Series as ST-1, with the status of Safety
Requirements. In order to ensure orderly implementation of the revised requirements, a
target effective date of 1 January 2001 has been agreed to by the international transport
organizations and Member States may wish to time their adoption accordingly.
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61. TRANSSAC held its second meeting in March 1997 and has recommended rap--

completion of ongoing efforts to revise the supporting documents to the Transport

Regulations. These will consist of the Advisory Material for the Regulations for the Safe

Transport of Radioactive Material, ST-2, and Emergency Response Planning ani

Preparedness for Transport Accidents involving Radioactive Material, ST-3. An overall

programme of implementation support, training, and information services was

recommended. Other activities recommended include a review of the process used to revise

the transport regulations, which will also be considered at the future TRANSSAC meetings;

a Consultants' Meeting was held in May 1997 to begin work on this review.

NUSSAC

62 NUSSAC has met three times and has agreed a plan of work covering the next three to

four years. This involves an ambitious plan for revision and updating of the existing NUSS

documents in the areas of (in order of decreasing priority) nuclear power plant operation,

design and siting. The topics of quality assurance and governmental organization are now

considered to fit more appropriately into the new general safety category. The first priority

document is the Operation Requirements which has been sent to all Member States for their

review and comment. The aim is to have a completely revised set of document by the year

2001. This process, already a high priority, has been given added impetus by the entry into

force of the recently adopted Convention on Nuclear Safety. It seems likely that the IAEA

standards will eventually be used in the contracting party discussions. Another important

reason for updating these standards is for internal IAEA use in providing safety review

services such as OSARTs and for assistance to Members States by means of the Technical

Co-operation programme.

RASSAC

63. A priority for RASSAC is to complete the development of guidance for

implementing the requirements of the new international Basic Safety Standards (BSS).

Three Safety Guides on occupational exposure control and assessment are expected to be

finalized in 1997, together with a collation of guidance for the mining industry. Safety

Guides on consumer products containing radioactive material, on the safety of radiation

sources, and on planning for response to nuclear or radiation emergencies should also be

completed within the year. Guidance for occupational physicians on health surveillance is

to be published in the new Safety Reports Series. Work has begun to develop guidance on

applying the concepts of exclusion, exemption and clearance, on prevention of illicit

trafficking of radioactive materials, on environmental and effluent monitoring, and on

medical exposures. Advanced drafts of several of these Safety Guides are expected by the

end of 1997.
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