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FOREWORD

IAEA safeguards have evolved since their inception in the late 1960s. In 1980
the IAEA published the first IAEA Safeguards Glossary (IAEA/SG/INF/1) with the
aim of facilitating understanding of the specialized safeguards terminology within the
international community. In 1987 the IAEA published a revised edition of the
Glossary (IAEA/SG/INF/1 (Rev.1)) which took into account developments in the
safeguards area as well as comments received since the first edition appeared.

Since 1987, IAEA safeguards have become more effective and efficient, mainly
through the series of strengthening measures approved by the IAEA Board of
Governors during 1992-1997, the Board’s approval, in 1997, of the Model Protocol
Additional to the Agreement(s) between State(s) and the International Atomic Energy
Agency for the Application of Safeguards (issued as INFCIRC/540 (Corrected)), and
the work, begun in 1999, directed towards the development and implementation of
integrated safeguards. The IAEA Safeguards Glossary 2001 Edition reflects these
developments.

Each of the 13 sections of the Glossary addresses a specific subject related to
IAEA safeguards. To facilitate understanding, definitions and, where applicable,
explanations have been given for each of the terms listed. The terms defined and
explained intentionally have not been arranged in alphabetical order, but their
sequence within each section corresponds to the internal relationships of the subject
treated. The terms are numbered consecutively within each section and an index
referring to these numbers has been provided for ease of reference. The terms used
have been translated into the official languages of the IAEA, as well as into German
and Japanese.

The IAEA Safeguards Glossary 2001 Edition has no legal status and is not
intended to serve as a basis for adjudicating on problems of definition such as might
arise during the negotiation or in the interpretation of safeguards agreements or
additional protocols.

The TAEA Safeguards Glossary 2001 Edition appears as a publication in the
International Nuclear Verification Series. Other publications appearing in this series
are as follows:

IAEA/NVS/1 Safeguards Techniques and Equipment (1997)
IAEA/NVS/2 The Evolution of IAEA Safeguards (1998).
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1979.
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1. LEGAL INSTRUMENTS AND OTHER DOCUMENTS RELATED TO
IAEA SAFEGUARDS

Safeguards applied by the International Atomic Energy Agency (IAEA) are an important element of
the global nuclear non-proliferation regime. This section provides information on legal instruments
and other documents in the area of nuclear non-proliferation that establish the bases of the IAEA
safeguards system or are otherwise closely linked to the application of IAEA safeguards. These
include the Statute of the IAEA, treaties and supply agreements calling for the verification of non-
proliferation undertakings, the basic safeguards documents, safeguards agreements and their
relevant protocols, and guidelines related to the implementation of IAEA safeguards.

1.1. Statute of the International Atomic Energy Agency

The Statute of the IAEA [ST] was approved in October 1956 by the United Nations Conference on
the Statute of the IAEA and entered into force in July 1957, as amended. According to Article II, the
IAEA shall “seek to accelerate and enlarge the contribution of atomic energy to peace, health and
prosperity throughout the world. It shall ensure, so far as it is able, that assistance provided by it or at
its request or under its supervision or control is not used in such a way as to further any military
purpose.” By Article III.A.5, the IAEA is authorized to “establish and administer safeguards designed
to ensure that special fissionable and other materials, services, equipment, facilities, and information
made available by the Agency or at its request or under its supervision or control are not used in such
a way as to further any military purpose; and to apply safeguards, at the request of the parties, to any
bilateral or multilateral arrangement, or at the request of a State, to any of that State’s activities in the
field of atomic energy”. Under this Article, the IAEA concludes agreements with the State or States
concerned which refer to the application of safeguards. Articles XII.A and XII.B deal with the rights
and responsibilities of the IAEA with respect to the application of safeguards and provide, inter alia,
for IAEA inspection in the State or States concerned. Article XII.C refers to actions which may be
taken by the IAEA in possible cases of non-compliance with safeguards agreements.

TREATIES AND SUPPLY AGREEMENTS

1.2. Treaty on the Non-Proliferation of Nuclear Weapons (Non-Proliferation Treaty, NPT)

The cornerstone of the nuclear non-proliferation regime. The Treaty was opened for signature in
1968, and entered into force in 1970; as of 31 December 2001, it is in force in 187 States. In 1995,
the Treaty was extended indefinitely. Pursuant to Article I, each nuclear weapon State party to the
NPT undertakes not to transfer, to any recipient whatsoever, nuclear weapons or other nuclear
explosive devices or control over such weapons or devices directly or indirectly; and not in any way
to assist, encourage or induce any non-nuclear-weapon State to manufacture or otherwise acquire
such weapons or devices or control over such weapons or devices.

Pursuant to Article 11, each non-nuclear-weapon State party to the NPT undertakes not to receive the
transfer, from any transferor whatsoever, of nuclear weapons or other nuclear explosive devices or
control over such weapons or devices directly or indirectly; not to manufacture or otherwise acquire
such weapons or devices; and not to seek or receive any assistance in the manufacture of such
weapons or devices. Pursuant to Article III.1, each non-nuclear-weapon State party to the NPT
undertakes to accept IAEA safeguards on all source or special fissionable material in all peaceful
nuclear activities within the territory of such State, under its jurisdiction, or carried out under its
control anywhere. Pursuant to Article II1.2, each State party to the NPT undertakes not to provide



source or special fissionable material, or equipment or material especially designed or prepared for
the processing, use or production of special fissionable material, to any non-nuclear-weapon State for
peaceful purposes, unless the source or special fissionable material is subject to the safeguards
required by Article III.1. Article II1.4 requires each non-nuclear-weapon State party to the NPT to
conclude a safeguards agreement with the IAEA, either individually or together with other States,
within 18 months of the date on which the State deposits its instruments of ratification of or accession
to the Treaty. Article IV affirms the right of all parties to the NPT to develop research, production
and use of nuclear energy for peaceful purposes and to facilitate and participate in the fullest possible
exchange of equipment, materials and information for the peaceful uses of nuclear energy.

Pursuant to Article VI, each of the parties undertakes to pursue negotiations in good faith on effective
measures relating to cessation of the nuclear arms race at an early date and to nuclear disarmament,
and on a treaty on general and complete disarmament under strict and effective international control.
Article 1X.3 defines a nuclear weapon State as one which manufactured and exploded a nuclear
weapon or other nuclear explosive device prior to 1 January 1967. There are five such States: China,
France, the Russian Federation (the Soviet Union when the Treaty entered into force), the United
Kingdom and the United States of America. The text of the Treaty is reproduced in [140].

1.3. Treaty for the Prohibition of Nuclear Weapons in Latin America and the Caribbean
(Tlatelolco Treaty)

The Treaty establishing the first regional nuclear-weapon-free zone (NWFZ). The Treaty was opened
for signature in 1967 and entered into force in 1969; as of 31 December 2001, it is in force in 38
States in this zone. The Treaty prohibits the testing, use, manufacture, production or acquisition by
any means, as well as the receipt, storage, installation, deployment and any form of possession, of
any nuclear weapons by States in the zone. Pursuant to Article 13 of the Treaty, each party
undertakes to conclude a multilateral or a bilateral agreement with the IAEA for the application of
safeguards to its nuclear activities. The Treaty has two protocols. Pursuant to Additional Protocol I,
each State outside the Treaty zone which has de jure or de facto jurisdiction over territories within the
limits of the zone undertakes to apply to those territories the statute of denuclearization, as
established by the Treaty. As of 31 December 2001, this Protocol has been ratified by 32 States.
Pursuant to Additional Protocol II, each of the nuclear weapon States defined by the NPT undertakes
to respect the statute of denuclearization in the region and not to use or threaten to use nuclear
weapons against the Contracting Parties to the Treaty. As of 31 December 2001, this Protocol has
been ratified by China, France, the Russian Federation, the United Kingdom and the United States of
America. The text of the Tlatelolco Treaty is reproduced in [179], with amendments published in
[411].



1.4. South Pacific Nuclear Free Zone Treaty (Rarotonga Treaty)

The Treaty establishing a nuclear-weapon-free zone (NWFZ) in the South Pacific region. The Treaty
entered into force in 1986; as of 31 December 2001, it is in force in 16 States of this zone. The Treaty
requires its parties to renounce the manufacture, acquisition, possession or control of any nuclear
explosive devices, and to prevent the stationing or testing of any such devices. Each State party to the
Treaty undertakes to conclude a comprehensive safeguards agreement with the IAEA required in
connection with the NPT, or an agreement equivalent in its scope and effect; and not to provide
source or special fissionable material, or equipment or material especially designed or prepared for
the processing, use or production of special fissionable material for peaceful purposes to any non-
nuclear-weapon State unless subject to the safeguards required by Article III.1 of the NPT, or to any
nuclear weapon State unless subject to applicable safeguards agreements with the TAEA. The
Rarotonga Treaty has three protocols. Protocols 1 and 2 contain provisions similar to those in the two
protocols to the Tlatelolco Treaty. Protocol 3 to the Rarotonga Treaty requires each nuclear weapon
State party not to test any nuclear explosive device in the region. The text of the Treaty is reproduced
in [331].

1.5. Treaty on the Southeast Asia Nuclear Weapon-Free Zone (Bangkok Treaty)

The Treaty establishing a nuclear-weapon-free zone (NWFZ) in the Southeast Asia region. The
Treaty was opened for signature in 1995, and entered into force in 1997; as of 31 December 2001, it
is in force in nine States of the zone. The Treaty requires its parties not to develop, manufacture,
acquire, possess, control, station, transport, test or use nuclear weapons anywhere, and not to allow in
their respective territories any other State to develop, acquire, possess, control, station, test or use
such weapons. Each State party to the Treaty undertakes to conclude an agreement with the IAEA for
the application of ‘full scope’ (comprehensive) safeguards to its peaceful nuclear activities, and not to
provide source or special fissionable material, or equipment or material especially designed or
prepared for the processing, use or production of special fissionable material, to any non-nuclear-
weapon State except under conditions subject to the safeguards required by Article I1I.1 of the NPT,
or to any nuclear weapon State except in conformity with applicable safeguards agreements with the
IAEA. An Annex to the Bangkok Treaty provides for fact finding missions to States party in order to
clarify and resolve a situation which may be considered ambiguous or which may give rise to doubts
about compliance with the provisions of the Treaty; the Annex contemplates the involvement of
IAEA inspectors in any such mission. A protocol to the Treaty contains provisions similar to those in
Additional Protocol II to the Tlatelolco Treaty. The text of the Bangkok Treaty is reproduced in
[548].



1.6. African Nuclear-Weapon-Free Zone Treaty (Pelindaba Treaty)

The Treaty establishing a nuclear-weapon-free zone (NWFZ) in Africa. The Treaty was opened for
signature in 1996; as of 31 December 2001, it is in force in 13 States. The Treaty requires its parties
not to conduct research on, develop, manufacture, stockpile, acquire, possess or have control of any
nuclear explosive device anywhere, and to prohibit the stationing or testing of any such device. Each
State party to the Treaty is required to declare any capability for the manufacture of nuclear explosive
devices; to dismantle and destroy any such device that it has manufactured prior to the coming into
force of the Treaty; and to destroy or convert to peaceful uses the manufacturing facilities, subject to
the IAEA’s verification of the dismantling, destruction or conversion. Each State party to the Treaty
undertakes to conclude a comprehensive safeguards agreement with the IAEA required in connection
with the NPT or equivalent in scope and effect to such an agreement; and not to provide source or
special fissionable material, or equipment or material especially designed or prepared for the
processing, use or production of special fissionable material for peaceful purposes to any non-
nuclear-weapon State unless subject to a comprehensive safeguards agreement with the IAEA. There
are three protocols to the Pelindaba Treaty: Protocols I and III contain provisions similar to those in
the two protocols to the Tlatelolco Treaty; and Protocol II contains provisions similar to those in
Protocol 3 of the Rarotonga Treaty. The text of the Pelindaba Treaty is reproduced in [512].

1.7. Agreement between the Republic of Argentina and the Federative Republic of Brazil for
the Exclusively Peaceful Use of Nuclear Energy (Guadalajara Declaration)

The Agreement by which both States party undertake to prohibit and prevent in their territories and to
abstain from carrying out, promoting or participating in, the testing, use, manufacture or acquisition
of any nuclear weapon or other nuclear explosive device; and to establish the Common System of
Accounting and Control of Nuclear Materials and the Brazilian—Argentine Agency for Accounting
and Control of Nuclear Materials (ABACC) to verify, inter alia, that the nuclear materials in all
nuclear activities of the parties are not diverted to the purposes prohibited by the Agreement. The
Agreement entered into force in 1991; it is reproduced in [395].

1.8. Treaty Establishing the European Atomic Energy Community (Euratom Treaty)

The Treaty entered into force in January 1958. The States party are: Austria, Belgium, Denmark,
Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain, Sweden
and the United Kingdom. In accordance with Article 77 of Chapter VII of the Treaty, the European
Commission will satisfy itself that, in the territories of Member States: (a) ores, source materials and
special fissile materials are not diverted from their intended uses as declared by the users; and (b) the
provisions relating to supply and any particular safeguarding obligations assumed by the Community
under an agreement concluded with a third State or an international organization are complied with.

1.9. Bilateral co-operation agreement

An agreement providing for co-operation in the field of peaceful uses of nuclear energy which is
usually concluded between a supplier State and a receiver State and which covers conditions for the
supply of nuclear and other specified material, equipment and technology. Such an agreement may
contain undertakings not to use the supplied items so as to further any military purpose or not to use
them for nuclear weapons, other military purposes or other nuclear explosive devices. The agreement
may also contain undertakings of the receiver State to submit to IAEA safeguards a range of
facilities, equipment and nuclear and other material, as identified in each individual case.



1.10. Project and supply agreement

Article III.A.5 of [ST] contemplates the application of IAEA safeguards to assistance provided by or
through the IAEA. A project and supply agreement with a State that has a comprehensive safeguards
agreement (CSA) generally provides that the safeguards requirements of the project and supply
agreement shall be met by the application of safeguards pursuant to the safeguards agreement. A
project and supply agreement with a State that does not have a CSA contains a safeguards annex that
provides for the application of safeguards based on [66].

1.11. Revised supplementary agreement relevant to safeguards

An agreement requiring that, where technical assistance is provided by or through the IAEA in any of
the sensitive technological areas specified in the Annex to [267], safeguards shall be applied pursuant
to an existing applicable safeguards agreement with the IAEA, or, if there is no such agreement,
pursuant to a safeguards agreement to be concluded before the provision of the technical assistance. If
the State concerned has a comprehensive safeguards agreement, this requirement is considered to be
met. Otherwise a safeguards agreement based on [66] must be concluded (except in the unlikely event
that an INFCIRC/66-type safeguards agreement is applicable).

BASIC SAFEGUARDS DOCUMENTS

1.12. The Agency’s Inspectorate

The document [39, Annex], referred to in INFCIRC/66-type safeguards agreements as the Inspectors’
Document, which was adopted by the IAEA Board of Governors in 1961. It is used only in
connection with INFCIRC/66-type safeguards agreements and addresses aspects of inspection
activities, including the procedure by which inspectors are to be designated to Member States; the
method of announcing and carrying out inspections and visits; the conduct of inspections, rights of
access, inspection procedures and the obligation to report to the State on the results of each
inspection; and the privileges and immunities of inspectors. The provisions of this document acquire
legally binding force only when and to the extent they are incorporated, by reference or otherwise,
into safeguards agreements. The document in itself does not constitute an agreement.

1.13. The Agency’s Safeguards System (1965, as Provisionally Extended in 1966 and 1968)

The document [66], also known as the Safeguards Document, which was designed to facilitate and
standardize as far as possible the content of safeguards agreements with the IAEA. The document,
approved by the IAEA Board of Governors initially in 1965, covered reactors of all sizes, thereby
replacing earlier corresponding documents that covered only small research and experimental
reactors. It was subsequently extended in 1966 and 1968 to cover reprocessing plants, and conversion
and fuel fabrication plants, respectively. The provisions of this document acquire legally binding
force only when and to the extent they are incorporated, by reference or otherwise, into INFCIRC/66-
type safeguards agreements.



1.14. The Structure and Content of Agreements between the Agency and States Required in
Connection with the Treaty on the Non-Proliferation of Nuclear Weapons

The document [153] providing for the application of IAEA safeguards on all nuclear material in all
peaceful nuclear activities in a State, which was approved by the IAEA Board of Governors in 1971.
It serves as the basis for the negotiation of comprehensive safeguards agreements (CSAs) between the
IAEA and non-nuclear-weapon States party to the NPT, as well as for negotiation of other CSAs not
concluded pursuant to the NPT. The document also provides the technical elements of the voluntary
offer agreements which the five nuclear weapon States have concluded with the IAEA.

1.15. Model Protocol Additional to the Agreement(s) between State(s) and the International
Atomic Energy Agency for the Application of Safeguards

The document [540], also known as the Model Additional Protocol, providing for those measures for
strengthening the effectiveness and improving the efficiency of IAEA safeguards which could not be
implemented under the legal authority of safeguards agreements. It was approved by the IAEA Board
of Governors in 1997. The IAEA uses the Model Additional Protocol for negotiation and conclusion
of additional protocols and other legally binding agreements as follows:

(a)  With States and other parties to comprehensive safeguards agreements, containing all of the
measures provided for in this document as the standard;

(b) With nuclear weapon States, incorporating those measures from this document that each such
State has identified as capable of contributing to the non-proliferation and efficiency aims of
the Model Additional Protocol when implemented with regard to that State, and as consistent
with that State’s obligations under Article I of the NPT;

(c) With other States that are prepared to accept measures provided for in this document in
pursuance of safeguards effectiveness and efficiency objectives.

1.16. Agreement on the Privileges and Immunities of the IAEA

The Agreement between the IAEA and Member States granting, inter alia, certain privileges and
immunities to the IAEA, representatives of Member States and IAEA officials, including safeguards
inspectors, as necessary for the effective exercise of their functions. The Agreement also provides for
the recognition and acceptance of the United Nations laissez-passer issued to IAEA officials as a
valid travel document. Safeguards agreements concluded with States that are not IAEA Members
States or which are not party to the Agreement provide for the granting to inspectors of the same
privileges and immunities as those specified in the Agreement. The Agreement is reproduced in [9].

SAFEGUARDS AGREEMENTS, ADDITIONAL PROTOCOLS
THERETO AND UNDERTAKINGS RELATED TO
SAFEGUARDS IMPLEMENTATION

1.17. Safeguards agreement

An agreement for the application of safeguards concluded between the IAEA and a State or a group
of States, and, in certain cases, with a regional or bilateral inspectorate, such as Euratom and
ABACC. Such an agreement is concluded either because of the requirements of a project and supply
agreement, or to satisfy the relevant requirements of bilateral or multilateral arrangements, or at the
request of a State to any of that State’s nuclear activities. Specific types of safeguards agreements are
defined (see Nos 1.18—1.21).



1.18. INFCIRC/153-type safeguards agreement

An agreement concluded on the basis of [153]. Such agreements include all types of comprehensive
safeguards agreement (see No. 1.19) and voluntary offer agreement (see No. 1.21).

1.19. Comprehensive safeguards agreement (CSA)

An agreement that applies safeguards on all nuclear material in all nuclear activities in a State. CSAs
can be grouped as follows:

(a) A safeguards agreement pursuant to the NPT, concluded between the IAEA and a non-nuclear-
weapon State party as required by Article III.1 of the NPT. Such a safeguards agreement is
concluded on the basis of [153]. The agreement is comprehensive as it provides for the
IAEA’s right and obligation to ensure that safeguards are applied “on all source or special
fissionable material in all peaceful nuclear activities within the territory of the State, under its
jurisdiction, or carried out under its control anywhere...” [153, para. 2]. The scope of a CSA is
not limited to nuclear material actually declared by a State, but includes any nuclear material
that should have been declared to the IAEA. There may be non-peaceful uses of nuclear
material which would not be proscribed under the NPT and to which safeguards would not
apply during the period of such use (e.g. nuclear propulsion of submarines or other warships).

(b) A safeguards agreement pursuant to the Tlatelolco Treaty or some other nuclear-weapon-free-
zone (NWFZ) treaty. The majority of States party to such treaties are also party to the NPT
and each has concluded a single safeguards agreement which refers expressly to both the NPT
and the relevant NWFZ treaty or which has subsequently been confirmed as meeting the
requirements of both treaties.

(c) A safeguards agreement, such as the sui generis agreement between Albania and the IAEA, and
the quadripartite safeguards agreement between Argentina, Brazil, ABACC and the IAEA.

1.20. INFCIRC/66-type safeguards agreement

An agreement based on guidelines contained in [66]. The agreement specifies the nuclear material,
non-nuclear material (e.g. heavy water, zirconium tubes), facilities and/or equipment to be
safeguarded, and prohibits the use of the specified items in such a way as to further any military
purpose. Since 1975, such agreements also explicitly proscribe any use related to the manufacture of
any other nuclear explosive device. INFCIRC/66-type safeguards agreements can be grouped as
follows:

(a) An agreement concluded pursuant to a project and supply agreement between the IAEA and a
State that does not have a comprehensive safeguards agreement (CSA), providing for the
supply by or through the IAEA of nuclear material, services, equipment, facilities and
information to the State and, in that connection, for the application of I[AEA safeguards.

(b) A safeguards agreement between the IAEA and one or more States, providing for the
application of safeguards to nuclear material, services, equipment or facilities supplied under a
co-operation arrangement between States, or, having been subject to such safeguards,
retransferred to States without CSAs. Some bilateral co-operation agreements concluded
before IAEA safeguards were operational provided for safeguards to be applied by the
supplier State; the parties to those agreements later requested the IAEA to apply its safeguards
instead. A safeguards agreement transferring the safeguards responsibility to the IAEA came
to be known as a safeguards transfer agreement (STA).

(¢) A unilateral submission agreement between the IAEA and a State, concluded at the request of
that State, for the application of safeguards to some of the State’s activities in the field of
nuclear energy.



1.21. Voluntary offer agreement (VOA)

An agreement concluded between the IAEA and a nuclear weapon State which, under the NPT, is not
required to accept safeguards but which has voluntarily offered to do so, inter alia, to allay concerns
that the application of IAEA safeguards could lead to commercial disadvantages for the nuclear
industries of non-nuclear-weapon States. Under such an agreement, a State offers, for selection by the
IAEA for the application of safeguards, some or all of the nuclear material and/or facilities in its
nuclear fuel cycle. A VOA generally follows the format of [153], but the scope is not comprehensive.
The TAEA has concluded such a VOA with each of the five nuclear weapon States defined by the
NPT (i.e. China, France, the Russian Federation (the Soviet Union when the NPT entered into force),
the United Kingdom and the United States of America).

1.22. Additional protocol

A protocol additional to a safeguards agreement (or agreements) concluded between the IAEA and a
State, or group of States, following the provisions of the Model Additional Protocol [540] (see No.
1.15). A comprehensive safeguards agreement, together with an additional protocol, contains all of
the measures included in [540]. In the case of an INFCIRC/66-type safeguards agreement or of a
voluntary offer agreement, an additional protocol includes only those measures from [540] that have
been agreed to by the State concerned. Under Article 1 of [540], the provisions of the additional
protocol prevail in the case of conflict between the provisions of the safeguards agreement and those
of the additional protocol.

1.23. Small quantities protocol (SQP)

A protocol to a comprehensive safeguards agreement (CSA) concluded between the IAEA and a State
on the basis that the State has less than specified minimal quantities of nuclear material and no
nuclear material in a facility. This protocol holds in abeyance the implementation of most of the
detailed provisions of Part II of the CSA until such time as the quantity of nuclear material in the
State exceeds the prescribed limits or the State has nuclear material in a facility as defined in [153].

1.24. Suspension protocol

A protocol to a safeguards agreement with a State (or States), which suspends the application of
safeguards under that agreement in the State (or States) concerned while, and to the extent that, [AEA
safeguards are being applied under a later safeguards agreement (or agreements). Examples are
protocols to suspend the application of safeguards under project and supply agreements or under
safeguards transfer agreements in States where comprehensive safeguards agreements have come into
force.

1.25. Co-operation protocol

A protocol amplifying the provisions of a comprehensive safeguards agreement between the IAEA
and a State, or a group of States, and specifying the modalities of the co-operation in the application
of safeguards (e.g. arrangements to co-ordinate inspection activities of the IAEA and of the regional
(or the State) system of accounting for and control of nuclear material). Such co-operation protocols
have been incorporated into the agreements for the application of safeguards in the non-nuclear-
weapon States of Euratom, in Argentina and Brazil, and in Japan.

1.26. Subsidiary Arrangements

The document containing the technical and administrative procedures for specifying how the
provisions laid down in a safeguards agreement are to be applied. Under an INFCIRC/153-type
safeguards agreement, the State party and the IAEA are required to agree on Subsidiary
Arrangements. Under an additional protocol to a safeguards agreement (or agreements), if either the



State or the IAEA indicates that Subsidiary Arrangements are necessary, then both parties are
required to agree on such Arrangements. Subsidiary Arrangements to safeguards agreements consist
of a General Part, applicable to all common nuclear activities of the State concerned, and of a Facility
Attachment, prepared for each facility in the State and describing arrangements specific for that
facility. In cases where several facilities are located in the same building and/or share a common store
or stores (e.g. for multiunit reactor facilities), one facility attachment may cover the whole facility
group. Subsidiary Arrangements may also consist of an attachment for a location (or group of
locations) outside facilities in the State that are defined as one material balance area.

1.27. Voluntary reporting scheme on nuclear material and specified equipment and non-
nuclear material

The scheme established in 1993 for the voluntary reporting by States of nuclear material not
otherwise required to be reported to the IAEA under safeguards agreements, and of exports and
imports of specified equipment and non-nuclear material (see No. 12.13). States choosing to
participate in the scheme do so through an exchange of letters with the IAEA. The list of the specified
equipment and non-nuclear material, to be used for the purpose of the voluntary reporting scheme, is
incorporated in [540, Annex II].

GUIDELINES AND RECOMMENDATIONS

1.28. Zangger Committee Export Guidelines

The Guidelines agreed upon by a group of States party to the NPT in order to clarify States’
commitments under Article III.2 of the Treaty in relation to exports, for peaceful purposes, to non-
nuclear-weapon States, of nuclear material and equipment or material especially designed or prepared
for the processing, use or production of special fissionable material. The Guidelines were first
developed during a series of meetings in 1971 under the chairmanship of
Dr. Claude Zangger of Switzerland, and are contained in communications which have been received
by the IAEA since 1974 from participating States. The Guidelines consist of a ‘trigger list’ that
includes source and special fissionable material and specified equipment and material especially
designed or prepared for the processing, use or production of special fissionable material, whose
export requires IAEA safeguards on the source or special fissionable material in question. The
Zangger Committee, as it became known, is not a committee of the IAEA. The Guidelines are
published in [209].

1.29. Nuclear Suppliers’ Group Guidelines

The Guidelines contained in communications received by the IAEA since 1978 from States taking
part in the Nuclear Suppliers’ Group (NSG). The Guidelines deal with export policies and practices
of NSG States with respect to transfers, for peaceful purposes, to non-nuclear-weapon States, of
nuclear material, equipment and technology, and of nuclear related dual use equipment, materials,
software and related technology. (See also No. 5.34.) The Guidelines currently consist of two parts.

(a) Part 1 contains guidelines for nuclear transfers and incorporates a ‘trigger list’ that includes
source material and special fissionable material, and nuclear reactors and designated types of
nuclear plant (e.g. reprocessing plants), equipment especially designed or prepared for such
plants and related technology. These guidelines require, as conditions of supply, that the
importing State have a comprehensive safeguards agreement in force with the IAEA as well as
physical protection and controls on the retransfer of the items.

(b) Part 2 contains guidelines for transfers of nuclear related dual use equipment, materials,
software and related technology, and includes a list specifying such dual use items that could



make a major contribution to a nuclear explosive device or an unsafeguarded nuclear fuel
cycle activity. The basic principle agreed by the adhering States is that they should not
authorize transfers of the dual use items “for use in a non-nuclear-weapon State in a nuclear
explosive activity or an unsafeguarded fuel cycle activity, or...in general when there is an
unacceptable risk of diversion to such an activity...”. The Guidelines also stipulate that
suppliers, in considering transfers of dual use items, should take into account, inter alia,
whether the recipient State “has an Agency safeguards agreement in force applicable to all its
peaceful nuclear activities”.

The NSG Guidelines are published in [254, Parts 1 and 2]. In addition, a communication from the
European Community on a common policy in connection with the Guidelines, received by the IAEA
in 1985, is reproduced in [322].

1.30. Guidelines for the Management of Plutonium

Guidelines contained in communications received by the IAEA in 1997 from certain Member States
regarding policies adopted by these States, with a view to ensuring that holdings of plutonium are
managed safely and effectively in accordance with international commitments, including their
obligations under the NPT (and, for States that are members of the European Community, also under
the Euratom Treaty), and with their safeguards agreements with the IAEA. The Guidelines describe,
inter alia, the nuclear material accountancy system, physical protection measures and international
transfer procedures applicable to the plutonium subject to the Guidelines. They further specify the
information to be published by the participating States in respect of plutonium management,
including annual statements of their holdings of civil unirradiated plutonium and of their estimates of
plutonium contained in spent civil reactor fuel. The Guidelines are published in [549].

1.31. Physical protection recommendations

IAEA recommendations for the physical protection of nuclear material and nuclear facilities, revised
and published in 1999 and reproduced in [225]. The Convention on the Physical Protection of
Nuclear Material, for which the IAEA is depository, establishes international standards, inter alia, for
the protection of international shipments of nuclear material and promotes international co-operation
in the exchange of physical protection information. The Convention entered into force in 1987; the
text is reproduced in [274].

Note: Physical protection comprises those measures that the States themselves apply to prevent or
deter the theft of nuclear material during use, storage and transport, and to preclude the
sabotage of nuclear facilities by subnational entities.
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2. IAEA SAFEGUARDS: PURPOSE, OBJECTIVES
AND SCOPE

Safeguards are applied by the IAEA to verify that commitments made by States under safeguards
agreements with the IAEA are fulfilled. It is therefore necessary to define the objectives of safeguards
in technical terms relevant to each type of safeguards agreement so that safeguards can be applied in
an effective manner. What follows is an explanation of terms used in connection with safeguards
objectives and with the scope of application of safeguards relevant to the safeguards agreement and
additional protocols.

2.1. Objectives of IAEA safeguards

Under a comprehensive safeguards agreement (CSA), safeguards are applied to verify a State’s
compliance with its undertaking to accept safeguards on all nuclear material in all its peaceful nuclear
activities and to verify that such material is not diverted to nuclear weapons or other nuclear
explosive devices. In this regard, the technical objective is specified: “the timely detection of
diversion of significant quantities of nuclear material from peaceful nuclear activities to the
manufacture of nuclear weapons or of other nuclear explosive devices or for purposes unknown, and
deterrence of such diversion by the risk of early detection” [153, para. 28]. To address fully the
verification of a State’s compliance with its undertaking under a CSA, a second technical objective is
pursued, viz. the detection of undeclared nuclear material and activities in a State (see No. 2.5). The
implementation of measures under additional protocols based on [540] significantly strengthens the
IAEA’s capability to achieve this objective (see No. 3.6).

For an INFCIRC/66-type safeguards agreement, the objective is to ensure that the nuclear material,
non-nuclear material, services, equipment, facilities and information specified and placed under
safeguards are not used for the manufacture of nuclear weapons or any other nuclear explosive
devices or to further any military purpose. To achieve this, the IAEA applies essentially the same
technical objective in regard to detection of diversion of the nuclear material specified and placed
under safeguards, as well as the detection of any misuse of the non-nuclear material, services,
equipment, facilities or information specified and placed under safeguards. This is also the case for
the nuclear material and/or facilities to which safeguards are applied under a voluntary offer
safeguards agreement concluded between a nuclear weapon State and the IAEA.

2.2. Non-compliance
Violation by a State of its safeguards agreement with the IAEA. Examples would be:

(a) Under an INFCIRC/153-type safeguards agreement, the diversion of nuclear material from
declared nuclear activities, or the failure to declare nuclear material required to be placed
under safeguards;

(b) Under an INFCIRC/66-type safeguards agreement, the diversion of the nuclear material or the
misuse of the non-nuclear material, services, equipment, facilities or information specified and
placed under safeguards;

(¢) Under an additional protocol based on [540], the failure to declare nuclear material, nuclear
activities or nuclear related activities required to be declared under Article 2;

(d) Under all types of agreement, violation of the agreed recording and reporting system,
obstruction of the activities of IAEA inspectors, interference with the operation of safeguards
equipment, or prevention of the IAEA from carrying out its verification activities.
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In the event of non-compliance, pursuant to Article XII.C of [ST], the IAEA Director General shall
report to the TAEA Board of Governors, which would call upon the recipient State or States to
remedy forthwith any non-compliance which it finds to have occurred, and would inform all
members and the Security Council and General Assembly of the United Nations.

2.3. Diversion of nuclear material
A particular case of non-compliance (see No. 2.2) that would include:

(@) Under an INFCIRC/153-type safeguards agreement, the undeclared removal of declared
nuclear material from a safeguarded facility; or the use of a safeguarded facility for the
introduction, production or processing of undeclared nuclear material, e.g. the undeclared
production of high enriched uranium in an enrichment plant, or the undeclared production of
plutonium in a reactor through irradiation and subsequent removal of undeclared uranium
targets;

(b)  Under an INFCIRC/66-type safeguards agreement, the use of the nuclear material specified and
placed under safeguards in such a way as to further any military purpose.

2.4. Misuse

A particular case of non-compliance under an INFCIRC/66-type safeguards agreement (see No. 2.2)
that would include the use of the non-nuclear material, services, equipment, facilities or information
specified and placed under safeguards to further any proscribed purpose.

2.5. Undeclared nuclear material and activities

The term ‘“undeclared nuclear material’ refers to nuclear material which a State has not declared and
placed under safeguards but is required to do so pursuant to its safeguards agreement with the IAEA.
For a State that has an additional protocol in force, undeclared nuclear material also covers nuclear
material which that State has not declared but is required to do so pursuant to Article 2 of [540]. The
term ‘undeclared activities’ refers to nuclear or nuclear related activities which a State has not
declared to the IAEA but is required to do so pursuant to its safeguards agreement or, where
applicable, its additional protocol. Examples would include activities involving undeclared facilities
or locations outside facilities (see No. 2.6), or the undeclared manufacture of items referred to in
Annex 1 of [540].

2.6. Undeclared facility or location outside facilities (LOF)

A nuclear facility or a LOF, including closed-down facilities or LOFs and facilities under
construction, about which a State has the obligation to notify the IAEA in accordance with its
safeguards agreement and for which no such notification has been given.

2.7. Deterrence of diversion

An objective of the application of IAEA safeguards (see No. 2.1). If a State is considering the
acquisition of nuclear material for a nuclear explosive device, then IAEA safeguards may be expected
to have a significant deterrent effect through the provision of the risk of early detection. Thus,
although essentially non-quantifiable, the level of deterrence may be expected to be higher the greater
the IAEA’s detection capabilities and the more the State wishes to proceed undetected.

Note: Deterrence by the risk of early detection resulting from IAEA safeguards should not be
confused with the deterrence against theft or sabotage that is provided by the physical
protection of nuclear material and facilities at the national level (see No. 1.31).
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2.8. Assurance of non-diversion of nuclear material

Assurance that nuclear material placed under safeguards has remained in peaceful nuclear activities
or has been otherwise adequately accounted for. Safeguards under all types of agreement are
designed to provide the international community with credible assurance of non-diversion of nuclear
material from declared activities. To this end, the IAEA conducts and evaluates verification activities
on nuclear material placed under safeguards (see No. 12.20) and reports the results in the safeguards
conclusion on non-diversion, drawn annually for each State with a safeguards agreement in force (see
Nos 12.25 and 13.10).

2.9. Assurance of the absence of undeclared nuclear material and activities

Assurance that a State with a comprehensive safeguards agreement (CSA) and an additional protocol
in force does not possess undeclared nuclear material and activities (see No. 2.5). In addition to
providing assurance of non-diversion of nuclear material from declared activities (see No. 2.8),
safeguards implemented under a CSA with an additional protocol in force are designed to provide the
international community with credible assurance of the absence of undeclared nuclear material and
activities in a State. To this end, the IAEA conducts a comprehensive State evaluation, including the
evaluation of all information available on a State’s nuclear programme and related activities, and
carries out activities under the additional protocol (see No. 12.20). Where such evaluation and
verification activities allow the IAEA to draw a conclusion of the absence of undeclared nuclear
material and activities, and where a conclusion of non-diversion of nuclear material has also been
drawn, this is reflected in the safeguards conclusion, drawn annually for a State with both a CSA and
an additional protocol in force, that all of the nuclear material in that State had been placed under
safeguards and remained in peaceful nuclear activities or was otherwise adequately accounted for
(see Nos 12.25 and 13.10).

SCOPE OF IAEA SAFEGUARDS

2.10. Coverage of IAEA safeguards

The scope of application defined by the relevant safeguards agreement. Under a comprehensive
safeguards agreement (CSA), safeguards are applied on “all source or special fissionable material in
all peaceful nuclear activities within the territory of the State, under its jurisdiction or carried out
under its control anywhere...” [153, para. 2]. Thus such agreements are considered comprehensive
(or “full scope’). The scope of a CSA is not limited to the nuclear material declared by a State, but
includes all nuclear material subject to IAEA safeguards. Under an INFCIRC/66-type agreement,
safeguards are applied only to the items specified in the agreement, which may include nuclear
material, non-nuclear material, services, equipment, facilities and information. Under a voluntary
offer agreement with a nuclear weapon State, safeguards are applied to the nuclear material and/or
facilities specified in the agreement.

2.11. Starting point of IAEA safeguards

The expression often used to refer to the point in a nuclear fuel cycle from which full safeguards
requirements specified in comprehensive safeguards agreements start to apply to nuclear material.
Under para. 34(c) of [153], the application of full safeguards requirements specified in the agreement
begins when any nuclear material of a composition and purity suitable for fuel fabrication or for
being isotopically enriched leaves the plant or the process stage in which it has been produced, or
when such nuclear material, or any other nuclear material produced at a later stage in the nuclear fuel
cycle, is imported into a State. However, under paras 34(a) and 34(b) of [153], when the State exports
to a non-nuclear-weapon State, or imports, any material containing uranium or thorium which has not
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reached the stage of the nuclear fuel cycle described in para. 34(c) of [153], the State is required to
report such exports and imports to the IAEA, unless the material is transferred for specifically non-
nuclear purposes. Furthermore, under Article 2.a.(vi) of [540], the State is required to provide the
IAEA with information on source material which has not reached the composition and purity
described in [153, para. 34(c)]. That information is to be provided both on such material present in
the State, whether in nuclear or non-nuclear use, and on exports and imports of such material for
specifically non-nuclear purposes.

2.12. Termination of IAEA safeguards

Safeguards in a given State normally continue on nuclear material (and subsequent generations of
nuclear material produced therefrom) until the material is transferred to another State which has
assumed the responsibility therefor, or until the material has been consumed or has been diluted in
such a way that it is no longer usable for any nuclear activity relevant from the point of view of
safeguards, or has become practicably irrecoverable. Under paras 13 and 35 of [153] and para. 27 of
[66], safeguards may be terminated for material transferred to non-nuclear use, such as the production
of alloys or ceramics. Paragraph 26 of [66] provides that termination is also possible in the case of the
substitution of material not under safeguards for safeguarded material. Under Article 2.a.(viii) of
[540], the State is to provide the IAEA with information regarding the location or further processing
of intermediate or high level waste containing plutonium, high enriched uranium or ***U on which
safeguards have been terminated. (See also No. 6.25.)

2.13. Exemption from IAEA safeguards

Under para. 37 of [153] and para. 21 of [66], a State may request exemption for nuclear material up to
certain specified limits. Under para. 36 of [153], a State may also request exemption for nuclear
material related to the intended use (e.g. in gram quantities as a sensing component in instruments; in
non-nuclear activities, if the material is recoverable; or of plutonium with an isotopic concentration of
23¥py exceeding 80%). Paragraphs 22 and 23 of [66] also provide for exemptions related to reactors.
Under para. 38 of [153], if exempted nuclear material is to be processed or stored together with
safeguarded material, reapplication of safeguards on the exempted material is required. Under Article
2.a.(vii(a)) of [540], the State is to provide the IAEA with information on the nuclear material that
has been exempted from safeguards under paras 36(b) or 37 of [153]. (See also No. 6.24.)

2.14. Non-application of IAEA safeguards

Refers to the use of nuclear material in a non-proscribed military activity which does not require the
application of IAEA safeguards. Nuclear material covered by a comprehensive safeguards agreement
may be withdrawn from IAEA safeguards should the State decide to use it for such purposes, e.g. for
the propulsion of naval vessels. Paragraph 14 of [153] specifies the arrangements to be made between
the State and the IAEA with respect to the period and circumstances during which safeguards will not
be applied. Any such arrangement would be submitted to the IAEA Board of Governors for prior
approval.

2.15. Suspension of IAEA safeguards

Under INFCIRC/66-type agreements, this may be agreed upon between a State and the IAEA for
limited periods and for limited quantities of nuclear material while the material is transferred for the
purpose of processing, reprocessing, testing, research or development [66, para. 24]. Under para. 25
of [66], safeguards on nuclear material in irradiated fuel which is transferred for reprocessing may be
suspended if the State, with the agreement of the IAEA, has substituted therefor nuclear material
otherwise not subject to safeguards.
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2.16. Substitution

A provision available under paras 25 and 26 of [66] to achieve suspension or termination of IAEA
safeguards on specific quantities of nuclear material by submitting to safeguards nuclear material not
otherwise subject to safeguards, in an amount and of a quality at least equal to those of the material
on which safeguards are being suspended or terminated. Substitution is not available under
comprehensive safeguards agreements because all nuclear material in all peaceful nuclear activities in
the State is subject to safeguards.
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3. SAFEGUARDS APPROACHES, CONCEPTS
AND MEASURES

Approaches to safeguards implementation are designed to allow the IAEA to meet the applicable
safeguards objectives. What follows is an explanation of the basic concepts underlying the
development and application of safeguards approaches at the level of the facility and the State, and
the measures available to the IAEA under safeguards agreements and under additional protocols.

3.1. Safeguards approach

A set of safeguards measures (see No. 3.6) chosen for the implementation of safeguards in a given
situation in order to meet the applicable safeguards objectives (see No. 2.1). The safeguards approach
takes into account the specific features of the safeguards agreement (or agreements) and, where
applicable, whether the IAEA has drawn a conclusion of the absence of undeclared nuclear material
and activities in the State (see No. 12.25). Safeguards approaches are developed for each facility
under safeguards (see No. 3.3). In addition, safeguards approaches may be developed for generic
facility types (see No. 3.2) and, mainly under integrated safeguards (see No. 3.5), for the State as a
whole (see No. 3.4).

3.2. Model (generic) facility safeguards approach

The recommended approach for a particular facility type developed for a postulated reference plant.
The approach specifies the IAEA inspection goals (see No. 3.22) and safeguards activities for that
reference plant, taking into account relevant diversion assumptions; available safeguards measures
(see No. 3.6), including the technical capabilities of those measures; facility design information (see
No. 3.28) and facility practices (see No. 3.27); the capabilities of the State system of accounting for
and control of nuclear material (SSAC) (see No. 3.33); and the IAEA’s experience in safeguards
implementation. Model safeguards approaches are developed for most of the common facility types.

3.3. Facility safeguards approach

The approach selected for safeguards implementation at a specific facility, developed by adapting the
model approach (where such exists) to account for actual conditions at the facility as compared with
the reference plant. The provisions for implementing the facility safeguards approach are
incorporated in the Subsidiary Arrangements (see No. 1.26).

3.4. State level safeguards approach

A safeguards approach (see No. 3.1) developed for a specific State, encompassing all nuclear
material, nuclear installations and nuclear fuel cycle related activities in that State. A State level
safeguards approach defines the application of safeguards measures at each facility and location
outside facilities in the State and, where an additional protocol is in force, the safeguards measures
(see No. 3.6) that would enable the IAEA to draw and maintain a conclusion of the absence of
undeclared nuclear material and activities in that State (see No. 12.25).

3.5. Integrated safeguards

The optimum combination of all safeguards measures available to the IAEA under comprehensive
safeguards agreements and additional protocols (see No. 3.6) to achieve maximum effectiveness and
efficiency in meeting the IAEA’s safeguards obligations within available resources. Integrated
safeguards are implemented in a State only when the IAEA has drawn a conclusion of the absence of
undeclared nuclear material and activities in that State (see No. 12.25). Under integrated safeguards,
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measures may be applied at reduced levels at certain facilities, compared with the measures that
would have been applied without this conclusion.

3.6. Safeguards measures

Methods available to the IAEA under safeguards agreements and additional protocols based on [540]
to achieve the applicable safeguards objectives (see No. 2.1). Paragraph 29 of [153] provides for the
use of nuclear material accountancy as the safeguards measure of fundamental importance (see No.
6.1), with containment and surveillance as important complementary measures (see No. 8.6). These
measures are applied for verifying that nuclear material inventories and flows are as declared by the
State (and, under INFCIRC/66-type safeguards agreements, that non-nuclear material, services,
equipment, facilities and information specified and placed under safeguards are not being used to
further any proscribed purpose). Additional measures aimed at strengthening the effectiveness and
improving the efficiency of safeguards were approved by the IAEA Board of Governors during
1992-1997. From a legal perspective, these measures may be categorized as follows: (a) measures
that can be implemented under the existing legal authority of safeguards agreements (e.g.
environmental sampling at locations to which IAEA inspectors have access during inspections and
visits (see Nos 9.1 and 11.14)); and (b) measures that can only be implemented under the legal
authority of additional protocols (e.g. complementary access (see No. 11.25)).

3.7. Diversion strategy (diversion path)

A (hypothetical) scheme which a State could consider to divert nuclear material (see No. 2.3) or to
misuse items subject to IAEA safeguards (see No. 2.4). Diversion strategies are postulated for
purposes of developing safeguards approaches (see No. 3.1). Diversion strategies would include: the
undeclared removal of nuclear material from a safeguarded facility or the use of a safeguarded
facility for the introduction, production or processing of undeclared nuclear material (e.g. the
undeclared production of high enriched uranium in an enrichment plant, or the undeclared production
of plutonium in a reactor through irradiation and subsequent removal of undeclared uranium targets).
In developing safeguards approaches, the IAEA assumes that a diversion strategy would include one
or more concealment methods (see No. 3.9).

3.8. Acquisition strategy (acquisition path)

A (hypothetical) scheme which a State could consider to acquire nuclear material usable for
manufacturing a nuclear explosive device. An acquisition strategy could include a diversion strategy
(see No. 3.7) and could involve the use of an undeclared facility (see No. 2.6) or undeclared nuclear
material (see No. 2.5). Acquisition strategies are postulated for purposes of developing State level
safeguards approaches (see No. 3.4).

3.9. Concealment methods

Actions taken within a given diversion strategy (see No. 3.7) or a given acquisition strategy (see No.
3.8) to reduce the probability of detection by IAEA safeguards activities. Such actions may begin
before the removal of material and may be continued over a considerable time. Examples would
include:

- Tampering with IAEA containment and surveillance measures (see No. 8.6) or with nuclear
material accounting activities (see No. 6.2);

- Falsifying records, reports and other documents by overstating decreases to inventory (e.g.
shipments, measured discards) or by understating increases to inventory (e.g. receipts or
production) (see No. 6.14), or by presenting false facility operational data;
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- For bulk handling facilities, diversion into MUF (material unaccounted for), diversion into
SRD (shipper/receiver difference) or diversion into D (operator—inspector difference) (see Nos
10.4, 10.5 and 10.6, respectively);

- Borrowing nuclear material from other facilities in the State to replace the diverted nuclear
material for the duration of an IAEA inspection;

- Replacing diverted nuclear material or other missing items with material or items of lower
strategic value (e.g. dummy fuel assemblies or elements);

- Creating obstacles to access by IAEA inspectors so as to reduce the possibility of their
detecting a diversion of nuclear material.

3.10. Diversion rate

The amount of nuclear material which could be diverted in a given unit of time. If the amount
diverted is 1 SQ or more (see No. 3.14) of nuclear material in a short time (i.e. within a period that is
less than the material balance period (see No. 6.47)), it is referred to as an ‘abrupt’ diversion. If the
diversion of 1 SQ or more occurs gradually over a material balance period, with only small amounts
removed at any one time, it is referred to as a “protracted’ diversion.

3.11. Diversion path analysis

The analysis of all possible diversion paths or diversion strategies for nuclear material at a facility
(see No. 3.7). A diversion path analysis may be part of the development of a model safeguards
approach for a common facility type (see No. 3.2), and may also be carried out for a specific facility.
The purpose of a diversion path analysis is to determine whether a proposed set of safeguards
measures (see No. 3.6) would provide sufficient detection capability with respect to a specific
diversion path or diversion strategy.

3.12. Acquisition path analysis

The analysis of all plausible acquisition paths or acquisition strategies for a State (see No. 3.8) to
acquire nuclear material usable for the manufacture of a nuclear explosive device. An acquisition
path analysis may be part of the development of a State level safeguards approach (see No. 3.4). The
purpose of an acquisition path analysis is to determine whether a proposed set of safeguards measures
(see No. 3.6) would provide sufficient detection capability with respect to a specific acquisition path
or acquisition strategy.

3.13. Conversion time

The time required to convert different forms of nuclear material to the metallic components of a
nuclear explosive device. Conversion time does not include the time required to transport diverted
material to the conversion facility or to assemble the device, or any subsequent period. The diversion
activity is assumed to be part of a planned sequence of actions chosen to give a high probability of
success in manufacturing one or more nuclear explosive devices with minimal risk of discovery until
at least one such device is manufactured. The conversion time estimates applicable at present under
these assumptions are provided in Table 1.
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TABLE I. ESTIMATED MATERIAL CONVERSION TIMES FOR FINISHED PU OR U METAL
COMPONENTS

Beginning material form Conversion time
Pu, HEU or ?**U metal Order of days (7-10)
PuO,, Pu(NOs), or other pure Pu compounds; Order of weeks (1-3)*

HEU or ***U oxide or other pure U compounds;
MOX or other non-irradiated pure mixtures
containing Pu, U (**U + *°U > 20%);

Pu, HEU and/or ***U in scrap or other
miscellaneous impure compounds

Pu, HEU or ?**U in irradiated fuel Order of months (1-3)

U containing <20% ***U and ***U; Th Order of months (3—12)

#This range is not determined by any single factor but the pure Pu and U compounds will tend to be at the lower
end of the range and the mixtures and scrap at the higher end.

TABLE II. SIGNIFICANT QUANTITIES

Material SQ

Direct use nuclear material

Pu’ 8 kg Pu
233U 8 kg 233U
HEU (*°U > 20%) 25 kg 25U

Indirect use nuclear material

U (U <20%)° 75 kg U
(or 10 t natural U
or 20 t depleted U)
Th 20t Th

* For Pu containing less than 80% ***Pu.
® Including low enriched, natural and depleted uranium.

3.14. Significant quantity (SQ)

The approximate amount of nuclear material for which the possibility of manufacturing a nuclear
explosive device cannot be excluded. Significant quantities take into account unavoidable losses due
to conversion and manufacturing processes and should not be confused with critical masses.
Significant quantities are used in establishing the quantity component of the IAEA inspection goal
(see No. 3.23). Significant quantity values currently in use are given in Table II.

19



3.15. Detection time

The maximum time that may elapse between diversion of a given amount of nuclear material and
detection of that diversion by IAEA safeguards activities. Where there is no additional protocol in
force or where the IAEA has not drawn a conclusion of the absence of undeclared nuclear material
and activities in a State (see No. 12.25), it is assumed: (a) that all facilities needed to clandestinely
convert the diverted material into components of a nuclear explosive device exist in a State; (b) that
processes have been tested (e.g. by manufacturing dummy components using appropriate surrogate
materials); and (¢) that non-nuclear components of the device have been manufactured, assembled
and tested. Under these circumstances, detection time should correspond approximately to estimated
conversion times (see No. 3.13). Longer detection times may be acceptable in a State where the
IAEA has drawn and maintained a conclusion of the absence of undeclared nuclear material and
activities. Detection time is one factor used to establish the timeliness component of the IAEA
inspection goal (see No. 3.24).

3.16. Detection probability

The probability, if diversion of a given amount of nuclear material has occurred, that IAEA
safeguards activities will lead to detection. The detection probability is usually denoted as 1 — 3, with
B being the non-detection probability (see No. 10.28). The detection probability for safeguards
activities involving nuclear material accountancy can be quantified, and the accountancy detection
probability 1 — B, is preselected as an input parameter for establishing sampling plans. The values of
1 — B, currently in use are 90% for ‘high” and 20% for ‘low’ probability levels.

3.17. False alarm probability

The probability, o, that statistical analysis of accountancy verification data would indicate that an
amount of nuclear material is missing when, in fact, no diversion has occurred (see No. 10.27). For
nuclear material accountancy purposes, o (or the associated critical region (see No. 10.32)) is
preselected as one of the input parameters for designing sampling plans and performing statistical
tests. It is usually set at 0.05 or less, in order to minimize the number of discrepancies (see No. 3.25)
or false anomalies (see No. 3.26) that must be investigated.

3.18. Inventory

The amount of nuclear material present at a facility or a location outside facilities (LOF). In the
context of IAEA safeguards, the term ‘inventory’ is defined as the larger of: the maximum (running)
inventory calculated from State reports (see Nos 12.5-12.8); or throughput, which is the estimated
amount of material processed during the material balance period. This inventory is used for
establishing the frequency and intensity of routine inspections for a facility or an LOF (see No.
11.16), as provided for in paras 79 and 80 of [153].

3.19. Annual throughput

“the amount of nuclear material transferred annually out of a facility working at nominal capacity”
[153, para. 99]. Paragraph 84 of [66] defines throughput as “the rate at which nuclear material is
introduced into a facility operating at full capacity”.

3.20. TAEA timeliness detection goal

The target detection times applicable to specific nuclear material categories (see No. 4.24). These
goals are used for establishing the frequency of inspections (see No. 11.16) and safeguards activities
at a facility or a location outside facilities during a calendar year, in order to verify that no abrupt
diversion (see No. 3.10) has occurred. Where there is no additional protocol in force or where the
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IAEA has not drawn and maintained a conclusion of the absence of undeclared nuclear material and
activities in a State (see No. 12.25), the detection goals are as follows:

— One month for unirradiated direct use material,
— Three months for irradiated direct use material,
— One year for indirect use material.

Longer timeliness detection goals may be applied in a State where the IAEA has drawn and
maintained a conclusion of the absence of undeclared nuclear material and activities in that State.

3.21. Safeguards Criteria

As currently defined, the set of nuclear material verification activities considered by the IAEA as
necessary for fulfilling its responsibilities under safeguards agreements. The Criteria are established
for each facility type and location outside facilities (LOF), and specify the scope, the normal
frequency and the extent of the verification activities required to meet the quantity and the timeliness
components of the inspection goal at facilities and LOFs (see Nos 3.23 and 3.24). In addition, the
Criteria specify verification activities to be carried out in a co-ordinated manner across a State. The
Criteria are used both for planning the implementation of verification activities and for evaluating the
results therefrom (see Nos 12.20 and 12.23).

3.22. TAEA inspection goal

Performance targets specified for IAEA verification activities at a given facility as required to
implement the facility safeguards approach (see No. 3.3). The inspection goal for a facility consists of
a quantity component (see No. 3.23) and a timeliness component (see No. 3.24). These components
are regarded as fully attained if all the Safeguards Criteria (see No. 3.21) relevant to the material
types (see No. 4.23) and material categories (see No. 4.24) present at the facility have been satisfied
and all anomalies involving 1 SQ or more of nuclear material have been resolved in a timely manner
(see No. 3.26). (See also Nos 12.23 and 12.25.)

3.23. Quantity component of the IAEA inspection goal

Relates to the scope of the inspection activities at a facility that are necessary for the IAEA to be able
to draw the conclusion that there has been no diversion of 1 SQ or more of nuclear material over a
material balance period and that there has been no undeclared production or separation of direct use
material at the facility over that period.

3.24. Timeliness component of the IAEA inspection goal

Relates to the periodic activities that are necessary for the IAEA to be able to draw the conclusion
that there has been no abrupt diversion (see No. 3.10) of 1 SQ or more at a facility during a calendar
year.

3.25. Discrepancy

An inconsistency found in the facility operator’s records, or between facility records and State reports
(see No. 6.48), or between these records and inspector observations or indications resulting from
containment and surveillance measures (see No. 8.6). Discrepancies that cannot be resolved (i.e.
ascribed to innocent causes or otherwise satisfactorily explained) may lead to the determination that
declared nuclear material is unaccountably missing. A discrepancy involving 1 SQ or more of nuclear
material is classified as a possible anomaly (see No. 3.26).

3.26. Anomaly

An unusual observable condition which might result from diversion of nuclear material (see No. 2.3)
or misuse of safeguarded items (see No. 2.4), or which frustrates or restricts the ability of the [AEA
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to draw the conclusion that diversion or misuse has not occurred (see No. 12.25). Examples of
possible anomalies would be:

— Denial or restriction of IAEA inspector access for inspection (see No. 11.14);

— Unreported safeguards significant changes to facility design or operating conditions (see No.
3.28);

— A discrepancy involving 1 SQ or more of nuclear material (see No. 3.25);

— A significant departure from the agreed recording and reporting system (see No. 6.1);

— Failure of the facility operator to comply with agreed measurement standards or sampling
methods (see No. 6.1);

— (For bulk handling facilities) a negative conclusion resulting from the evaluation of MUF
(material unaccounted for), SRD (shipper/receiver difference) or other statistics (see No. 10.1);

—TAEA seals on equipment detached by non-IAEA staff, lost or showing signs of tampering (see
Nos 8.5 and 8.12);

— Evidence of tampering with IAEA equipment (see No. 8.12).

3.27. Facility practices

A set of “prudent management practices required for the economic and safe performance of nuclear
activities” [153, para. 4(c)] as applied by the facility operator. These practices include features which
are relevant for the implementation of the facility safeguards approach (see No. 3.3), such as material
identification and measurement procedures, record keeping, inventory taking frequencies and
procedures, designation of measurement points and storage arrangements.

3.28. Design information

“information concerning nuclear material subject to safeguards under the agreement and the features
of facilities relevant to safeguarding such material” [153, para. 8]; similarly in [66, para. 32]. Design
information includes the facility description; the form, quantity, location and flow of nuclear material
being used; facility layout and containment features; and procedures for nuclear material accountancy
and control. This information is used by the IAEA, inter alia: to design the facility safeguards
approach (see No. 3.3), to determine material balance areas (see No. 6.4) and select key measurement
points and other strategic points (see No. 6.5), to develop the design information verification plan
(see No. 3.31) and to establish the essential equipment list (see No. 3.32). Design information for
existing facilities should be provided by the State during discussion of the Subsidiary Arrangements
(see No. 1.26); in the case of new facilities, such information is to be provided by the State as early as
possible before nuclear material is introduced into a new facility. Further, the State is to provide
preliminary information on any new nuclear facility as soon as the decision is taken to construct, or to
authorize the construction of, the facility, and to provide further information on the safeguards
relevant features of facility design early in the stages of project definition, preliminary design,
construction and commissioning. Facility design information is to be provided for any safeguards
relevant changes in operating conditions throughout the facility life cycle (see No. 5.29). Under an
INFCIRC/66-type safeguards agreement, the State is to provide design information on principal
nuclear facilities to enable the IAEA to perform the design review at as early a stage as possible [66,
para. 31]. Design information is submitted to the IAEA by the State using the IAEA design
information questionnaire (DIQ).

3.29. Design information examination (DIE)

Activities carried out by the IAEA to determine that the State has provided all relevant descriptive
and technical information needed, inter alia, to design a safeguards approach for a specific facility
(see No. 3.3).
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3.30. Design information verification (DIV)

Activities carried out by the IAEA at a facility to verify the correctness and completeness of the
design information provided by the State (see No. 3.28). An initial DIV is performed on a newly built
facility to confirm that the as-built facility is as declared. A DIV is performed periodically on existing
facilities to confirm the continued validity of the design information and of the safeguards approach.
The IAEA’s authority for performing a DIV is a continuing right throughout all phases of a facility’s
life cycle until the facility has been decommissioned for safeguards purposes (see Nos 5.29 and 5.30).

3.31. Design information verification plan (DIVP)

A document prepared by the IAEA identifying the design information verification activities (see No.
3.30) required for each phase of a facility’s life cycle (see No. 5.29).

3.32. Essential equipment list (EEL)

A list of equipment, systems and structures essential for the declared operation of a facility. The EEL
is facility specific and is established during the design information examination (see No. 3.29); it
identifies those items that may influence the facility’s operational status, function, capabilities and
inventory. The list is maintained and updated as part of the design information verification plan
(DIVP) implementation (see No. 3.31).

3.33. State system of accounting for and control of nuclear material (SSAC)

Organizational arrangements at the national level which may have both a national objective to
account for and control nuclear material in the State and an international objective to provide the
basis for the application of IAEA safeguards under an agreement between the State and the IAEA
(see No. 6.1). Under a comprehensive safeguards agreement, the State is required to establish and
maintain a system of accounting for and control of nuclear material subject to safeguards under the
agreement. The system “shall be based on a structure of material balance areas, and shall make
provision...for the establishment of such measures as:

(a) A measurement system for the determination of the quantities of nuclear material received,
produced, shipped, lost or otherwise removed from inventory, and the quantities on inventory;

(b) The evaluation of precision and accuracy of measurements and the estimation of measurement
uncertainty;

() Procedures for identifying, reviewing and evaluating differences in shipper/ receiver
measurements;

(d) Procedures for taking a physical inventory;

(e) Procedures for the evaluation of accumulations of unmeasured inventory and unmeasured
losses;

(f) A system of records and reports showing, for each material balance area, the inventory of
nuclear material and the changes in that inventory including receipts into and transfers out of
the material balance area;

(g) Provisions to ensure that the accounting procedures and arrangements are being operated
correctly; and

(h) Procedures for the provisions of reports to the Agency” [153, para. 32].

INFCIRC/66-type safeguards agreements do not explicitly call for States to establish and maintain a
system of accounting for and control of nuclear material, but the fact that [66] calls for agreement
between the IAEA and the State on a “system of records” and a “system of reports” implies the need
for an appropriate organizational arrangement at the State level.
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3.34. Regional system of accounting for and control of nuclear material (RSAC)

Organizational arrangements that are made by a number of States in a region to institute a regional
authority that fulfils for each of the States the functions that otherwise need to be performed by an
SSAC for a single State (see No. 3.33).

3.35. New partnership approach (NPA)

An approach for implementing safeguards in the non-nuclear-weapon States members of Euratom,
agreed between the IAEA and Euratom in 1992. The approach provides for common use of
safeguards equipment, joint scheduling of inspections and special arrangements for inspection work
and data sharing by the two organizations. The NPA enables the IAEA to economize on safeguards
equipment and inspection efforts deployed in the relevant States while maintaining its ability to
perform independent verification.

3.36. Safeguards quality assurance

In the context of IAEA safeguards, a management tool for ensuring a systematic approach to all of
the activities affecting the quality of the safeguards implementation. To this end, the IAEA applies
quality control techniques to, for example, the implementation of containment and surveillance
measures, inspection documentation and safeguards information processing. In addition, quality
audits are used to independently determine that each activity has been satisfactorily performed or that
necessary corrective actions are being taken, and to identify opportunities for continuous
improvement.
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4. NUCLEAR AND NON-NUCLEAR MATERIAL

Nuclear material is necessary for the production of nuclear weapons or other nuclear explosive
devices. Under comprehensive safeguards agreements, the IAEA verifies that all nuclear material
subject to safeguards has been declared and placed under safeguards. Certain non-nuclear materials
are essential for the use or production of nuclear material and may also be subject to IAEA
safeguards under certain agreements.

4.1. Nuclear material

Any source material (see No. 4.4) or special fissionable material (see No. 4.5) as defined in Article
XX of [ST]. See also [153, para. 112], [66, para. 77] and [540, Article 18.h].

4.2. Nuclide

A species of atom characterized by the number of protons (atomic number) and the number of
protons and neutrons together (mass number).

4.3. Isotope

One of two or more atoms of the same element that have the same number of protons in their nucleus
but different numbers of neutrons. Isotopes have the same atomic number but different mass
numbers. Isotopes of an element are denoted by indicating their mass numbers as superscripts to the
element symbol, e.g. **U or **’Pu, or as numbers following the name or symbol of the element, e.g.
uranium-233 or Pu-239. Some isotopes are unstable to the extent that their decay needs to be
considered for nuclear material accountancy purposes (e.g. >*'Pu has a half-life of 14.35 years).

4.4. Source material

“uranium containing the mixture of isotopes occurring in nature; uranium depleted in the isotope 235;
thorium; any of the foregoing in the form of metal, alloy, chemical compound, or concentrate; any
other material containing one or more of the foregoing in such concentration as the Board of
Governors shall from time to time determine; and such other material as the Board of Governors shall
from time to time determine” [ST, Article XX.3]. According to para. 112 of [153], “the term source
material shall not be interpreted as applying to ore or ore residue. Any determination by the Board
under Article XX of the Statute of the Agency after the entry into force of this Agreement which adds
to the materials considered to be source material or special fissionable material shall have effect
under this Agreement only upon acceptance by the State”; see also [540, Article 18.h]. However, ore
concentrate is considered to be source material. (See also No. 2.11.)

4.5. Special fissionable material

“plutonium-239; uranium-233; uranium enriched in the isotopes 235 or 233; any material containing
one or more of the foregoing; and such other fissionable material as the Board of Governors shall
from time to time determine; but the term ‘special fissionable material’ does not include source
material” [ST, Article XX.1]. See also [153, para. 112] and [540, Article 18.h]. (See also No. 4.4.)

4.6. Fissionable material

In general, an isotope or a mixture of isotopes capable of nuclear fission. Some fissionable materials
are capable of fission only by sufficiently fast neutrons (e.g. neutrons of a kinetic energy above 1
MeV). Isotopes that undergo fission by neutrons of all energies, including slow (thermal) neutrons,
are usually referred to as fissile materials or fissile isotopes. For example, isotopes *°U, *°U, *°Pu
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and **'Pu are referred to as both fissionable and fissile, while **U and **°Pu are fissionable but not
fissile.

4.7. Fertile material

A nuclear material which can be converted into a special fissionable material through capture of one
neutron per nucleus. There are two naturally occurring fertile materials: ***U and ***Th. Through the
capture of neutrons followed by two beta decays, these fertile materials are converted to fissionable
29pu and **U, respectively.

4.8. Uranium

A naturally occurring radioactive element with atomic number 92 and symbol U. Natural uranium
contains isotopes 234, 235 and 238; uranium isotopes 232, 233 and 236 are produced by
transmutation.

4.9. Natural uranium

Uranium as it occurs in nature, having an atomic weight of approximately 238 and containing minute
quantities of **U, about 0.7% ***U and 99.3% ***U. Natural uranium is usually supplied in raw form
by uranium mines and concentration (ore processing) plants as uranium ore concentrate, most
commonly the concentrated crude oxide U;Os, often called yellow cake (see No. 5.16).

4.10. Depleted uranium

Uranium in which the abundance of the isotope **°U is less than that occurring in natural uranium,
e.g. uranium in spent fuel from natural uranium fuelled reactors and tails from uranium enrichment
processes.

4.11. Enriched uranium

Uranium having a higher abundance of fissile isotopes than natural uranium. Enriched uranium is
considered a special fissionable material (see No. 4.5).

4.12. Low enriched uranium (LEU)

Enriched uranium containing less than 20% of the isotope **°U. LEU is considered a special
fissionable material (see No. 4.5) and an indirect use material (see No. 4.26).

4.13. High enriched uranium (HEU)

Uranium containing 20% or more of the isotope *’U. HEU is considered a special fissionable
material (see No. 4.5) and a direct use material (see No. 4.25).

4.14. Uranium-233

An isotope of uranium which is produced by transmutation of >**Th through irradiating thorium fuel
in a reactor. Uranium-233 is considered a special fissionable material (see No. 4.5) and a direct use
material (see No. 4.25).

4.15. Plutonium

A radioactive element which occurs only in trace amounts in nature, with atomic number 94 and
symbol Pu. As produced by irradiating uranium fuels, plutonium contains varying percentages of the
isotopes 238, 239, 240, 241 and 242. Plutonium containing any *’Pu is considered a special
fissionable material (see No. 4.5) and, except for plutonium containing 80% or more of #8py, a direct
use material (see No. 4.25).
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4.16. Mixed oxide (MOX)

A mixture of the oxides of uranium and plutonium used as reactor fuel for the recycling of plutonium
in thermal nuclear reactors (‘thermal recycling’) and for fast reactors. MOX is considered a special
fissionable material (see No. 4.5) and a direct use material (see No. 4.25).

4.17. Thorium

A radioactive element with atomic number 90 and symbol Th. Naturally occurring thorium consists
only of the fertile isotope ***Th, which through transmutation becomes the fissionable ***U.

4.18. Americium

A radioactive element with atomic number 95 and symbol Am. Isotopes of americium, which are
formed by neutron capture or by the decay of **'Pu, are fissionable and may have the potential to be
used in a nuclear explosive device. While not defined under the IAEA Statute [ST] as source material
or special fissionable material (see Nos 4.4 and 4.5), information on separated americium is collected
by the IAEA under voluntary arrangements with relevant States. Americium has sometimes been
referred to as an ‘alternative nuclear material.’

4.19. Neptunium

A radioactive element with atomic number 93 and symbol Np. The isotope >*’Np is both fissionable
and fissile; it is formed during the irradiation of fuel in reactors and may be separated from high level
waste and reprocessing streams. While not defined under the TAEA Statute [ST] as source material or
special fissionable material (see Nos 4.4 and 4.5), separated neptunium is monitored by the IAEA
under voluntary arrangements with relevant States. Neptunium has sometimes been referred to as an
‘alternative nuclear material.’

4.20. Enrichment

“the ratio of the combined weight of the isotopes uranium-233 and uranium-235 to that of the total
uranium in question” [153, para. 105], [66, para. 73], usually stated as a percentage. Although this
definition deals with the combined weight of the two fissile uranium isotopes, in practice they are
rarely mixed and are normally accounted for separately. The term ‘enrichment’ is also used in
relation to an isotope separation process by which the abundance of a specified isotope in an element
is increased, such as the production of enriched uranium or heavy water, or of plutonium with an
increase in the fissile isotope.

4.21. Depletion

Any process by which the abundance of a specified isotope (e.g. a fissile isotope) in an element is
reduced, such as the stripping process in an enrichment plant, the burnup of nuclear fuel in a reactor
or radioactive decay (e.g. the decay of **'Pu contained in spent fuel).

4.22. Transmutation

The conversion of one nuclide into another through one or more nuclear reactions, and more
specifically, the conversion of an isotope of one element into an isotope of another element through
one or more nuclear reactions. For example, ***U is converted into **’Pu by neutron capture followed
by the emission of two beta particles.

4.23. Material type

Classification of nuclear material according to the element contained and, for uranium, the degree of
enrichment. The types are: plutonium; high enriched uranium; ***U; depleted, natural and low
enriched uranium; and thorium.
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4.24. Material category

Categorization of nuclear material according to its irradiation status and suitability for conversion
into components of nuclear explosive devices. The categories are: unirradiated direct use material,
irradiated direct use material and indirect use material.

4.25. Direct use material

Nuclear material that can be used for the manufacture of nuclear explosive devices without
transmutation or further enrichment. It includes plutonium containing less than 80% ***Pu, high
enriched uranium and **U. Chemical compounds, mixtures of direct use materials (e.g. mixed oxide
(MOX)), and plutonium in spent reactor fuel fall into this category. Unirradiated direct use material is
direct use material which does not contain substantial amounts of fission products; it would require
less time and effort to be converted to components of nuclear explosive devices than irradiated direct
use material (e.g. plutonium in spent reactor fuel) that contains substantial amounts of fission
products.

4.26. Indirect use material

All nuclear material except direct use material. It includes: depleted, natural and low enriched
uranium, and thorium, all of which must be further processed in order to produce direct use material.

4.27. Material form

Classification of nuclear material according to its physical form; material can be either in item form
or in bulk form. Material is in item form as long as it consists of individually identifiable units (e.g.
fuel assembly, bundle, pin, plate or coupon) that are kept intact during their stay in a material balance
area. Bulk material is material in loose form, such as liquid, gas or powder, or in a large number of
small units (e.g. pellets or pebbles) that are not each individually identified for nuclear material
accountancy purposes.

4.28. Improved nuclear material
As defined in para. 74 of [66], nuclear material that has been altered in such a way that “either:

(a) The concentration of fissionable isotopes in it has been increased; or
(b) The amount of chemically separable fissionable isotopes in it has been increased; or
(c) Its chemical or physical form has been changed so as to facilitate further use or processing”.

4.29. Strategic value

A relative measure of the suitability of a nuclear material for conversion into components of nuclear
explosive devices. (See also Nos 4.25 and 4.26.)

4.30. Effective kilogram (ekg)

A special unit used in the safeguarding of nuclear material. As defined in para. 104 of [153] and para.
72 of [66], the quantity of nuclear material in effective kilograms is obtained by taking:

(a) For plutonium, its weight in kilograms;

(b) For uranium with an enrichment of 0.01 (1%) and above, its weight in kilograms multiplied by
the square of its enrichment;

(¢) For uranium with an enrichment below 0.01 (1%) and above 0.005 (0.5%), its weight in
kilograms multiplied by 0.0001;

(d) For depleted uranium with an enrichment of 0.005 (0.5%) or below, and for thorium, its weight
in kilograms multiplied by 0.00005.
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4.31. Feed material

Nuclear material introduced at the start of a process operation, e.g. UF; as the feed to an enrichment
process or to a UO, conversion process, or UO, as the feed to a fuel fabrication operation.

4.32. Intermediate product

Nuclear material in an intermediate process stage, e.g. green (unsintered) pellets in a fuel fabrication
operation.

4.33. Product

Nuclear material processed to the point of being ready for shipment from a facility, e.g. UF¢ from an
enrichment plant or fuel assemblies from a fuel fabrication operation.

4.34. Scrap

Rejected nuclear material removed from the process stream. Clean scrap comprises rejected process
material that can be reintroduced into the process stream without the need for purification; dirty scrap
requires separation of the nuclear material from contaminants, or chemical treatment to return the
material to a state acceptable for subsequent processing.

4.35. Waste

Nuclear material in concentrations or chemical forms which do not permit economic recovery and
which is designated for disposal. Disposal methods depend on the radioactivity level of the waste and
normally include conditioning of the waste into a suitable form, e.g. vitrification of high level liquid
waste or mixing of hulls and medium level waste with cement. For safeguarded nuclear material
contained in waste, arrangements for termination of safeguards (see No. 2.12) should be agreed
between the State and the IAEA before disposal.

4.36. Hold-up

Nuclear material deposits remaining after shutdown of a plant in and about process equipment,
interconnecting piping, filters and adjacent work areas. For plants in operation, the hold-up is the
amount of nuclear material contained in the process. It is also referred to as in-process inventory (see
No. 6.56).

4.37. Fuel element (fuel assembly, fuel bundle)

A grouping of fuel rods, pins, plates or other fuel components held together by spacer grids and other
structural components to form a complete fuel unit which is maintained intact during fuel transfer and
irradiation operations in a reactor.

4.38. Fuel component

Any of the components of fuel elements containing nuclear material sealed in metal cladding (e.g.
subassemblies and fuel rods, pins or plates), as defined in the Subsidiary Arrangements for batch
definition and reporting purposes.

4.39. Pellet

A cylindrical compact of nuclear material, generally oxide, highly compressed and subsequently
sintered to a ceramic state. In reactor fuel fabrication, uranium oxide or mixed oxide pellets are
normally loaded into Zircaloy tubes to form a fuel rod.

4.40. Specified non-nuclear material

For safeguards purposes, non-nuclear material that can be used for the production of special
fissionable material (see No. 4.5). Under Article 2.a.(ix) of [540], States are to provide the ITAEA with
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certain information on exports and, when requested, with the confirmation of imports of such
materials in quantities exceeding the limits indicated in the relevant items contained in the List of
Specified Equipment and Non-nuclear Material for the Reporting of Exports and Imports according
to Article 2.a.(ix) of [540, Annex II] (see No. 12.14). The non-nuclear materials specified include
nuclear grade graphite, and deuterium and heavy water (see Nos 4.41 and 4.42). Similar information
may be provided to the IAEA by States participating in the voluntary reporting scheme (see No.
1.27). Specified non-nuclear material may also be subject to IAEA safeguards under INFCIRC/66-
type safeguards agreements.

4.41. Nuclear grade graphite

Graphite having a purity level better than 5 parts per million boron equivalent and with a density
greater than 1.5 g/cm’ for use in a nuclear reactor in quantities exceeding 3 x 10* kg (30 metric
tonnes) for any one recipient country in any period of 12 months. Such graphite is listed in Annex II
of [540]. (See also No. 4.40.)

Note: Boron equivalent (BE) for graphite expresses the quality of the graphite as a neutron moderator
in terms of a concentration of naturally occurring boron that corresponds to the same capture
level for thermal neutrons as the combined impurities in the graphite.

4.42. Deuterium and heavy water

The isotope of hydrogen with mass number 2, *H, is commonly called deuterium (symbol D); it
occurs naturally with an abundance in water of about 150 parts per million. The highly enriched form
of water (heavy water, more than 99.5% D,0) is used as a moderator in natural uranium fuelled
reactors. Deuterium, heavy water and any other deuterium compound in which the ratio of deuterium
to hydrogen atoms exceeds 1:5000 for use in a nuclear reactor in quantities exceeding 200 kg of
deuterium atoms for any one recipient country in any period of 12 months are listed in Annex II of
[540]. (See also No. 4.40.)

4.43. Zircaloy

Alloy consisting of zirconium and small amounts of other metals (Sn, Fe, Cr, Ni), used as a cladding
material for reactor fuel, especially in light water reactors. Zirconium metal and alloys in the form of
tubes or assemblies of tubes, and in quantities exceeding 500 kg in any period of 12 months,
especially designed or prepared for use in a nuclear reactor and in which the relation of hafnium to
zirconium is less than 1:500 parts by weight are listed in Annex II of [540]. (See also Nos 4.40 and
5.33)
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5. NUCLEAR AND NUCLEAR RELATED ACTIVITIES
AND INSTALLATIONS

Safeguards agreements between a State (or States) and the IAEA define conditions under which
safeguards will be applied at nuclear installations in the State (or States). In addition, States may
have arrangements with the IAEA requiring the submission to the IAEA of information on nuclear
related activities and on the export and/or import of specified equipment.

5.1. Nuclear fuel cycle

A system of nuclear installations and activities interconnected by streams of nuclear material. The
characteristics of the fuel cycle may vary widely from State to State, from a single reactor supplied
from abroad with fuel, to a fully developed system. Such a system may consist of uranium mines and
concentration (ore processing) plants, thorium concentration plants, conversion plants, enrichment
(isotope separation) plants, fuel fabrication plants, reactors, spent fuel reprocessing plants and
associated storage installations. The fuel cycle can be ‘closed’ in various ways, for example by the
recycling of enriched uranium and plutonium through thermal reactors (thermal recycle), by the re-
enrichment of the uranium recovered as a result of spent fuel reprocessing or by the use of plutonium
in a fast breeder reactor.

5.2. Nuclear fuel cycle related research and development activities

“those activities which are specifically related to any process or system development aspect of any of
the following: conversion of nuclear material, enrichment of nuclear material, nuclear fuel
fabrication, reactors, critical facilities, reprocessing of nuclear fuel, processing (not including
repackaging or conditioning not involving the separation of elements, for storage or disposal) of
intermediate or high level waste containing plutonium, high enriched uranium or uranium-233, but do
not include activities related to theoretical or basic scientific research or to research and development
on industrial radioisotope applications, medical, hydrological and agricultural applications, health and
environmental effects and improved maintenance” [540, Article 18.a]. (See also No. 12.14.)

5.3. Installation

A facility or location outside facilities (LOF) under [153] and [540] (or ‘other location’ under [66]).
For TAEA planning and reporting of safeguards implementation, each installation is uniquely
identified by a corresponding installation code, which is used, inter alia, to identify separately each of
the installations in a group covered by the same Facility Attachment or the same LOF Attachment
(see No. 1.26).

5.4. Categorization of installations

A classification of nuclear and non-nuclear installations used for IAEA planning and reporting of
safeguards implementation. The categories are as follows:

A: Power reactors,

B: Research reactors and critical assemblies,
C: Conversion plants,

D: Fuel fabrication plants,

E: Reprocessing plants,

F: Enrichment (isotope separation) plants,
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G: Separate storage facilities,

H: Other facilities,

I: Locations outside facilities,

J: Non-nuclear facilities or locations (for INFCIRC/66-type safeguards agreements only).

5.5. Reactor

“any device in which a controlled, self-sustaining fission chain reaction can be maintained” [66, para.
80]. Reactors are the most numerous type of nuclear facility where safeguards are applied. Depending
on their power level and purpose, reactors are subdivided into power reactors, research reactors and
critical assemblies (see Nos 5.6-5.15).

5.6. Power reactor

A reactor intended to produce electrical power, power for propulsion, or power for district heating,
desalination or industrial purposes. The design of IAEA safeguards approaches for power reactors
depends considerably on whether they are refuelled during shutdown or during operation.

5.7. Off-load refuelled power reactor

A reactor refuelled while it is shut down, the facility’s generators are disconnected from the electric
grid and/or no heat is produced for utilization. Periods when off-load refuelled reactors are shut down
for refuelling usually provide an opportunity for the IAEA to verify fuel in the reactor cores.

5.8. Light water reactor (LWR)

An off-load refuelled power reactor which is both moderated and cooled by ordinary (light) water.
LWR fuel assemblies usually consist of Zircaloy clad fuel rods containing uranium oxide pellets of
low enrichment, generally less than 5% “*>U, or mixed oxide (MOX) having a low plutonium content,
generally less than 5%. There are two types of LWR: boiling water reactors (BWRs) and pressurized
water reactors (PWRs). In a BWR, the heat generated is extracted by allowing the water to boil as it
passes through the reactor core, the steam raised being passed directly to the turbine. In a PWR, the
reactor vessel is operated at a pressure sufficient to suppress the boiling of the water; the steam
required for the turbine is produced in the secondary circuit by passing the primary coolant water
through heat exchangers (steam generators).

5.9. On-load refuelled power reactor (OLR)

A reactor that does not have to be shut down for refuelling and is refuelled while producing power for
electricity generation and/or heat utilization. Refuelling on-load influences the design of IAEA
safeguards approaches for OLR facilities in respect of core fuel verification.

5.10. Heavy water reactor (HWR)

A reactor using heavy water as the moderator. A prominent example is the Canadian deuterium
uranium (CANDU) type reactor, which is moderated and cooled by heavy water and is fuelled with
natural uranium. The fuel bundles, located in horizontal pressure tubes, consist of Zircaloy tubes
filled with uranium oxide pellets. CANDU reactors are refuelled on-load and, for safeguards
purposes, are treated as item facilities (see No. 5.27). There are also HWRs that operate with a
pressure vessel (similar to LWRs (see No. 5.8)) and those where light water is used as coolant.

5.11. Graphite moderated reactor

A reactor using nuclear grade graphite as the moderator and gas or light water as the coolant. Magnox
type power reactors are carbon dioxide cooled and natural uranium fuelled, with the fuel cladding of
a magnesium alloy (hence the name Magnox). Advanced gas cooled reactors (AGRs) are cooled with
carbon dioxide and fuelled with low enriched uranium oxide, clad in stainless steel. Reactors of the
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RBMK type (the acronym in Russian for ‘reactor of high power, boiling’) are power reactors that use
graphite as the moderator and boiling light water as the coolant. The fuel is low enriched uranium
oxide, clad in Zircaloy and contained in vertical pressure tubes. Magnox type power reactors, AGRs
and RBMK type reactors are treated, for safeguards purposes, as item facilities (see No. 5.27). In high
temperature gas cooled reactors (HTGRs), fuel can be in the form of pebbles made of oxide or
carbide nuclear material particles embedded in a matrix of graphite; reactors with pebble type fuel are
treated, for safeguards purposes, as bulk handling facilities (see No. 5.28).

5.12. Fast reactor

A reactor that, unlike thermal reactors, operates mainly with fast neutrons (neutrons in the energy
range above 0.1 MeV) and does not need a moderator. Fast reactors are generally designed to use
plutonium fuels and can produce, through transmutation of ***U, more plutonium than they consume,
i.e. they can be operated as breeder reactors with a conversion ratio greater than unity.

5.13. Research reactor

A reactor used as a research tool for basic or applied research or for training. Some reactors are used
for radioisotope production. The fission heat is generally removed by the coolant at low temperature
and is usually not used. A wide variety of research reactors exist, such as swimming pool reactors and
high flux reactors. Most research reactors are treated, for safeguards purposes, as item facilities (see
No. 5.27). Examples are:

(a) Materials testing reactor (MTR) - a high enriched uranium fuelled and water cooled thermal
reactor used to produce a neutron flux for testing material properties and other applications. The fuel
assemblies usually consist of an array of aluminium clad plates containing a uranium—aluminium
alloy.

(b) TRIGA reactor - a water cooled research reactor normally fuelled with uranium enriched to
just less than 20% **°U in a uranium—zirconium hydride mixture to form a solid, homogeneous fuel
rod, clad in Zircaloy.

5.14. Critical assembly

An installation used for research and consisting of a configuration of nuclear material which, by
means of appropriate controls, can sustain a chain reaction. It is distinguishable from a research
reactor or a power reactor in that it normally has no special provisions for cooling, is not shielded for
high power operation, has a core designed for flexibility of arrangement, and uses fuel in a readily
accessible form which is frequently repositioned and varied to investigate various reactor concepts.
Depending on fuel design, a critical assembly may be classified, for safeguards purposes, as an item
facility (see No. 5.27) or as a bulk handling facility (see No. 5.28).

5.15. Subcritical assembly

An installation similar to a critical assembly but physically incapable of sustaining a chain reaction
because of the limited mass of nuclear material and limitations on its distribution or configuration.
Subcritical assemblies are used in reactor physics research and for training.

5.16. Uranium mine and concentration (ore processing) plant

Installations, respectively, for mining uranium ore and for refining it to produce uranium ore
concentrate, most commonly into concentrated crude oxide, U;Og (often called yellow cake).
According to paras 34(a) and 34(b) of [153], uranium mining and ore processing are activities which
are not required to be declared, although certain imports and exports of ore concentrate are required
to be reported to the IAEA. However, according to Article 2.a.(v) of [540], the State shall provide the
IAEA with information specifying the location, the operational status and the estimated annual
production capacity of uranium mines and concentration plants and thorium concentration plants, and
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the current annual production of such mines and concentration plants for the State as a whole.
Further, the State shall provide, upon request by the IAEA, the current annual production of an
individual mine or concentration plant. The provision of this information does not require detailed
nuclear material accountancy.

5.17. Conversion plant

An installation for converting the chemical composition of nuclear material so as to facilitate its
further use or processing, in particular to provide feed material for isotope separation and/or reactor
fuel fabrication. To produce material for isotope separation, natural uranium ore concentrates or
uranium oxides from reprocessing are converted into uranium hexafluoride (UFs). To produce
material for fuel fabrication, the following conversions are carried out: U;Og or UFg to uranium
dioxide (UO,); U or Pu nitrate to oxide; and U or Pu oxides to metal. Operations to convert UF; to
UO, normally are performed in conversion sections of uranium fuel fabrication plants, while
conversions of U or Pu nitrates to oxides normally are performed in conversion sections of
reprocessing plants or in mixed oxide (MOX) fuel fabrication plants.

5.18. Fuel fabrication plant

An installation for manufacturing fuel elements or other reactor components containing nuclear
material. The associated conversion, storage and analytical sections are usually included as parts of
the fabrication plant. For safeguards purposes, fuel fabrication plants are further categorized
according to the nuclear material handled: natural uranium, depleted uranium, low enriched uranium
(LEU), high enriched uranium (HEU), thorium, mixed plutonium—uranium oxide (MOX) and
plutonium.

5.19. Scrap recovery plant

An installation in which scrap consisting of or containing nuclear material is treated by separating
unwanted material and converting the nuclear material to forms usable for processing, usually by
dissolution, solvent extraction and precipitation of the material. Scrap recovery sections of other
installations, especially fuel fabrication plants, are treated as parts of those installations.

5.20. Enrichment plant (or isotope separation plant)

An installation for the separation of isotopes of uranium to increase the abundance of ***U. The main
isotope separation processes used in enrichment plants are gas centrifuge or gaseous diffusion
processes operating with uranium hexafluoride (UF¢) (which is also the feed material for
aecrodynamic and molecular laser processes). Other isotope separation processes include
electromagnetic, chemical exchange, ion exchange, and atomic vapour laser and plasma processes.

5.21. Reprocessing plant

An installation for the chemical separation of nuclear material from fission products, following
dissolution of spent fuel. The installation may also include the associated storage, head-end (cutting
and dissolution) operations, conversion and analytical sections, a waste treatment facility, and liquid
and solid waste storage. Reprocessing involves the following steps: fuel receipt and storage, fuel
decladding and dissolution, separation of uranium and plutonium and possibly other actinides (e.g.
americium and neptunium) from fission products, separation of uranium from plutonium, and
purification of uranium and plutonium. Once purified, uranium nitrate and plutonium nitrate may be
converted, respectively, to UO, and PuO, powder at the reprocessing plant.

5.22. Storage facility

An installation designed to store nuclear material.
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5.23. Heavy water production plant

A non-nuclear installation for the production of heavy water (deuterium oxide). Heavy water
production plants, and equipment especially designed or prepared therefor, can be subject to
safeguards under INFCIRC/66-type safeguards agreements. Under [540], the production or upgrading
of heavy water or deuterium, and the export of such specified non-nuclear material and the equipment
for its production, are to be declared to the [AEA. (See also Nos 4.42 and 5.33.)

5.24. Facility

“a reactor, a critical facility, a conversion plant, a fabrication plant, a reprocessing plant, an isotope
separation plant or a separate storage installation; or any location where nuclear material in amounts
greater than one effective kilogram is customarily used” [153, para. 106], [540, Article 18.j]. Under
[66], two kinds of facility are defined (in paras 78 and 81, respectively).

5.25. Location outside facilities (LOF)

“any installation or location, which is not a facility, where nuclear material is customarily used in
amounts of one effective kilogram or less” [540, Article 18.j]. This term also applies under para. 49
of [153], where LOF is described as a location containing “nuclear material customarily used outside
facilities”. The corresponding term under para. 66 of [66] is ‘other locations’, which is used in
INFCIRC/66-type safeguards agreements to refer to installations where nuclear material outside of
principal nuclear facilities is held, e.g. source material stored elsewhere than in a sealed storage
facility.

5.26. Facility type

Used as the basis for IAEA planning and reporting of safeguards implementation. A facility type
may consist of one or more installations, with the main category of installations (see No. 5.4)
defining the facility type.

5.27. Item facility

A facility where all nuclear material is kept in item form and the integrity of the item remains
unaltered during its residence at the facility. In such cases, IAEA safeguards are based on item
accountancy procedures (e.g. item counting and identification, non-destructive measurements of
nuclear material and the verification of the continued integrity of the items). Examples of item
facilities are most reactors and critical assemblies (critical facilities), and storage installations for
reactor fuel.

5.28. Bulk handling facility

A facility where nuclear material is held, processed or used in bulk form. Where appropriate, bulk
handling facilities may be organized for safeguards purposes into multiple material balance areas
(MBA:s), for instance by separating activities relating only to the storage and assembly of discrete
fuel items from those involving storage or processing of bulk material. In a bulk MBA, flow and
inventory values declared by the facility operator are verified by the IAEA through independent
measurements and observation. Examples of bulk handling facilities are plants for conversion,
enrichment (or isotope separation), fuel fabrication and spent fuel reprocessing, and storage facilities
for bulk material.

5.29. Facility life cycle

For safeguards purposes, a set of phases over the lifetime of a nuclear facility, starting with the
decision to construct, or authorize the construction of, the facility and ending when the IAEA and the
State agree that the facility is decommissioned (see No. 5.31). The following comprise the facility life
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cycle phases: pre-construction, construction, commissioning, operating, maintenance or modification,
shut down, closed down (see No. 5.30) and decommissioned. It is possible for parts of a facility to be
in different life cycle phases.

5.30. Closed-down facility (or closed-down location outside facilities)

“an installation or location where operations have been stopped and the nuclear material removed but
which has not been decommissioned” [540, Article 18.d].

5.31. Decommissioned facility (or decommissioned location outside facilities)

“an installation or location at which residual structures and equipment essential for its use have been
removed or rendered inoperable so that it is not used to store and can no longer be used to handle,
process or utilize nuclear material” [540, Article 18.c].

5.32. Geological repository

Underground installation for the disposal of nuclear material, such as spent fuel, usually located more
than several hundred metres below ground level in a stable geological formation that ensures long
term isolation of radionuclides from the biosphere. In the operating phase the repository will include
a reception area which may be above or below ground, as well as container handling and
emplacement areas underground. After the final closure, the backfilling of all emplacement areas in
the repository will have been completed and all surface activities ceased.

5.33. Specified equipment

Under Article 2.a.(ix) of [540], States are to provide the IAEA with certain information on exports
and, when requested, with the confirmation of imports of equipment and non-nuclear material
specified in the List of Specified Equipment and Non-nuclear Material for the Reporting of Exports
and Imports According to Article 2.a.(ix) [540, Annex II] (see No. 12.14). The list identifies such
items that are especially designed or prepared for use in nuclear installations or for the production of
heavy water. Similar information may be provided to the IAEA by States participating in a voluntary
reporting scheme (see No. 1.27). Specified equipment may be subject to IAEA safeguards under
INFCIRC/66-type safeguards agreements.

5.34. Nuclear related dual use item

An item which has a technical use in both nuclear and non-nuclear applications, and is subject to
certain conditions of supply because such items could make a major contribution to a nuclear
explosive activity. Dual use items are recognized as possible process indicators in the evaluation of
the nuclear related significance of information on a State’s activities (see No. 12.20). A list of nuclear
related dual use items, including equipment, materials and related technology, is incorporated in the
Nuclear Suppliers’ Group Guidelines (see No. 1.29) and is published in [254, Part 2].
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6. NUCLEAR MATERIAL ACCOUNTANCY

Nuclear material accountancy within the framework of IAEA safeguards begins with the nuclear
material accounting activities by facility operators and the State system of accounting for and control
of nuclear material (SSAC), implemented in accordance with the provisions of the safeguards
agreement between the IAEA and the State (or group of States). The IAEA applies nuclear material
accountancy, complemented by containment and surveillance (C/S) measures, to independently verify
the correctness of the accounting information generated by these activities.

6.1. Nuclear material accountancy

The practice of nuclear material accounting as implemented by the facility operator and the State
system of accounting for and control of nuclear material (SSAC) (see No. 3.33), inter alia, to satisfy
the requirements in the safeguards agreement between the IAEA and the State (or group of States);
and as implemented by the IAEA, inter alia, to independently verify the correctness of the nuclear
material accounting information in the facility records and the reports provided by the SSAC to the
IAEA. Nuclear material accountancy may include the following:

FACILITY LEVEL

(a) Dividing operations involving nuclear material into material balance areas (MBAs) (see No.
6.4);

(b) Maintaining records on the quantities of nuclear material held within each MBA;

() Measuring and recording all transfers of nuclear material from one MBA to another or

changes in the amount of nuclear material within MBAs due to, for example, nuclear
production (see No. 6.17) or nuclear loss (see No. 6.22);

(d) Determining periodically the quantities of nuclear material present within each MBA
through the taking of the physical inventory (see No. 6.41);

(e) Closing the material balance over the period between two successive physical inventory
takings and computing the material unaccounted for (MUF) (see No. 6.43) for that period;

® Providing for a measurement control programme to determine the accuracy of calibrations

and measurements (see No. 6.33) and the correctness of recorded source data (see No. 6.9)
and batch data (see No. 6.8);

(2) Testing the computed MUF against its limits of error for indications of any unrecorded
nuclear loss or accidental gain (see Nos 6.22 and 6.18);

(h) Analysing the accounting information to determine the cause and magnitude of mistakes in
recording unmeasured losses, accidental losses and unmeasured inventory (hold-up) (see No.
4.36).

STATE AUTHORITY LEVEL

(a) Preparing and submitting nuclear material accounting reports to the IAEA, as appropriate
(see, for example, Nos 12.4-12.8);

(b) Ensuring that nuclear material accounting procedures and arrangements are adhered to;

(©) Providing for IAEA inspector access and co-ordination arrangements, as necessary, to

enable the TAEA to carry out its verification activities;
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(d) Verifying facility operators’ nuclear material accountancy performance, as provided for in
the SSAC regulations.

IAEA LEVEL

(a) Independently verifying nuclear material accounting information in facility records and State
reports, and conducting activities as provided for in the safeguards agreement (see, for
example, Nos 6.48-6.55);

(b) Determining the effectiveness of the SSAC (see No. 3.33);

(©) Providing statements to the State on the IAEA’s verification activities (see, for example, Nos
13.2-13 .8).

6.2. Nuclear material accounting

Activities carried out to establish the quantities of nuclear material present within defined areas and
the changes in those quantities within defined periods. Elements of nuclear material accounting
include: establishment of accounting areas, record keeping, nuclear material measurement,
preparation and submission of accounting reports, and verification of the correctness of the nuclear
material accounting information.

6.3. Near real time accountancy (NRTA)

A form of nuclear material accountancy for bulk handling material balance areas in which itemized
inventory and inventory change data are maintained by the facility operator and made available to the
IAEA on a near real time basis so that inventory verification can be carried out and material balances
can be closed more frequently than, for example, at the time of an annual physical inventory taking
by the facility operator (see No. 6.41). When the in-process inventory (see No. 4.36) cannot be
determined by measurement, NRTA requires that an estimate, including its uncertainty, be made of
the inventory in each equipment item, on the basis of adequately documented techniques.

6.4. Material balance area (MBA)
As defined in para. 110 of [153], “an area in or outside of a facility such that:

(a) The quantity of nuclear material in each transfer into or out of each ‘material balance area’ can
be determined; and

(b) The physical inventory of nuclear material in each ‘material balance area’ can be determined
when necessary, in accordance with specified procedures, in order that the material balance for
Agency safeguards purposes can be established”.

Paragraph 46(b) of [153] provides that design information made available to the IAEA shall be used:
“To determine material balance areas to be used for Agency accounting purposes and to select those
strategic points which are key measurement points and which will be used to determine the nuclear
material flows and inventories; in determining such material balance areas the Agency shall, inter
alia, use the following criteria:

(i) The size of the material balance area should be related to the accuracy with which the
material balance can be established;

(i1) In determining the material balance area advantage should be taken of any
opportunity to use containment and surveillance to help ensure the completeness of flow
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measurements and thereby simplify the application of safeguards and concentrate measurement
efforts at key measurement points;

(1i1) A number of material balance areas in use at a facility or at distinct sites may be
combined into one material balance area to be used for Agency accounting purposes when the
Agency determines that this is consistent with its verification requirements; and

@iv) If the State so requests, a special material balance area around a process step
involving commercially sensitive information may be established”.

6.5. Strategic point

“a location selected during examination of design information where, under normal conditions and
when combined with the information from all ‘strategic points’ taken together, the information
necessary and sufficient for the implementation of safeguards measures is obtained and verified; a
‘strategic point’ may include any location where key measurements related to material balance
accountancy are made and where containment and surveillance measures are executed” [153, para.
116].

6.6. Key measurement point (KMP)

“a location where nuclear material appears in such a form that it may be measured to determine
material flow or inventory. ‘Key measurement points’ thus include, but are not limited to, the inputs
and outputs (including measured discards) and storages in material balance areas™ [153, para. 108].

6.7. Batch

“a portion of nuclear material handled as a unit for accounting purposes at a key measurement point
and for which the composition and quantity are defined by a single set of specifications or
measurements. The nuclear material may be in bulk form or contained in a number of separate items”
[153, para. 100]. Examples are: a fuel assembly, a cylinder with UF,, several drums of UO, powder
from the same production run and a number of fuel rods with the same specifications. Items included
in the same batch are items containing nuclear material of the same element concentration and
enrichment. Definitions of items and batches handled at a facility are included in the Subsidiary
Arrangements (see No. 1.26).

6.8. Batch data

“the total weight of each element of nuclear material and, in the case of plutonium and uranium, the
isotopic composition when appropriate. The units of account shall be as follows:

(a) Grams of