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FOREWORD

The year 2022 features the anniversaries of several milestones in [AEA
safeguards: 60 years since the TAEA conducted its first in-field inspection;
50 years since the first comprehensive safeguards agreements were concluded
in connection with the Treaty on the Non-Proliferation of Nuclear Weapons;
and 25 years since the approval by the IAEA Board of Governors of the Model
Additional Protocol. This anniversary update of the IAEA Safeguards Glossary
reflects the continuing evolution of safeguards to address new challenges and
technologies in an ever-expanding nuclear field.

The IAEA published the first IAEA Safeguards Glossary (IAEA/SG/INF/1)
in 1980, with the aim of facilitating understanding of the specialized safeguards
terminology within the international community. The IAEA Safeguards Glossary
was revised in 1987 (IAEA/SG/INF/1 (Rev.1)) and again in 2001 (IAEA/NVS/3)
to reflect, among other things, developments associated with the Model Additional
Protocol, such as the advent of integrated safeguards and the implementation of
customized safeguards approaches for States (known as State-level safeguards
approaches, or SLAS).

Since then, IAEA safeguards implementation has continued to
evolve, including greater emphasis on ‘State as a whole’ considerations in
the implementation of safeguards, and to reflect numerous technological
advancements. The 2022 Edition of the IAEA Safeguards Glossary reflects
these developments, as well as the natural evolution and elaboration of
terminology acquired over twenty additional years of experience in safeguards
implementation.

The TAEA Safeguards Glossary does not represent a comprehensive
collection of all terms used in IAEA safeguards but rather collects those terms
that are unique to IAEA safeguards or that may be used in other domains but have
a specific meaning or application relevant to IAEA safeguards. In this edition,
terms deemed to not meet these criteria have been removed and new terms that
have come into use in the past two decades have been introduced.

Each section of the IAEA Safeguards Glossary addresses a specific subject
area relevant to IAEA safeguards. To facilitate understanding, each term includes
a definition and, where applicable, further explanation or examples. The sequence
of terms within a section corresponds to the internal relationships of the subject
area. A new section covering ‘State and Regional Authorities, Responsibilities,
Support and Services’ has been introduced, reflecting an increased emphasis on
State cooperation and support with the evolution of the global nuclear industry
since the 2001 Edition.

The terms are numbered consecutively within each section; an index
referring to these numbers has been provided for ease of reference. Within each



definition, terms that are defined elsewhere in the IAEA Safeguards Glossary
are italicized. Numbers or abbreviations in square backets refer to the IJAEA
documents and publications noted at the beginning of this publication. The terms
have been translated into the official languages of the IAEA, as well as into
German and Japanese.

The TAEA Safeguards Glossary 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
protocols thereto.

The IAEA wishes to acknowledge the many individuals who contributed
to this publication. The IAEA officer responsible for this publication was
J. Martinez of the Division of Concepts and Planning.
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1. LEGAL INSTRUMENTS AND OTHER DOCUMENTS
RELATED TO TAEA 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 either provide a legal basis for IAEA
safeguards or are otherwise closely linked to the application of IAEA safeguards.
These include the Statute of the IAEA, treaties requiring verification of nuclear
non-proliferation undertakings, other relevant treaties, 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
14EA was approved on 23 October 1956 by the Conference on the Statute of the
IAEA and entered into force on 29 July 1957. The Statute has been amended
three times: in 1963, 1973 and 1989. According to Article I, 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.”

Article III.A.5 authorizes the IAEA 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”.

In carrying out these functions, the IAEA may conclude agreements with
the parties concerned which provide for the application of I4EA safeguards or
may implement other verification activities when approved by the IAEA Board
of Governors in accordance with its authority provided for in Article VLF.
Article XII.A refers to the rights and responsibilities of the IAEA to the extent
relevant to any project or arrangement where the IAEA is requested to apply



safeguards. Article XII.C refers, inter alia, to actions which may be taken by the
Board in possible cases of non-compliance with safeguards agreements.

TREATIES AND SUPPLY AGREEMENTS

1.2. Treaty on the Non-Proliferation of Nuclear Weapons (or
Non-Proliferation Treaty) (NPT). The NPT is the cornerstone of the
international nuclear non-proliferation regime. The Treaty was opened for
signature on 1 July 1968 and entered into force on 5 March 1970. In 1995, the
Treaty was extended indefinitely. Pursuant to Article I, each nuclear-weapon
State (NWS) party undertakes not to transfer to any recipient whatsoever nuclear
weapons or other nuclear explosive devices or control over such weapons or
explosive devices directly or indirectly, and not in any way to assist, encourage
or induce any non-nuclear-weapon State (NNWS) to manufacture or otherwise
acquire such weapons or explosive devices, or control over such weapons or
explosive devices.

Pursuant to Article II, each NNWS party undertakes not to receive the
transfer from any transferor whatsoever of nuclear weapons or other nuclear
explosive devices or of control over such weapons or explosive devices directly
or indirectly, not to manufacture or otherwise acquire such weapons or explosive
devices and not to seek or receive any assistance in the manufacture of such
weapons or explosive devices.

Pursuant to Article III.1, each NNWS party undertakes to accept
safeguards, as set forth in an agreement to be negotiated and concluded with
the IAEA in accordance with the Statute of the IAEA and the IAEA safeguards
system, for the exclusive purpose of verification of the fulfilment of the State’s
obligations under the NPT with a view to preventing diversion of nuclear energy
from peaceful purposes to nuclear weapons or other nuclear explosive devices.
Article I11.1 further provides that these safeguards shall be applied on all source
material 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 I11.2, each State party to the NPT undertakes not to
provide source material or special fissionable material, or equipment or material
especially designed or prepared for the processing, use or production of special
fissionable material, to any NNWS for peaceful purposes, unless the source
material or special fissionable material is subject to the safeguards required by
Article III.1.

Article TV.1 provides that nothing in the Treaty shall be interpreted as
affecting the inalienable right of all parties to the NPT to develop research,
production and use of nuclear energy for peaceful purposes without



discrimination and in accordance with Articles I and II of the Treaty. Under
Article IV.2, all parties undertake to facilitate, and have the right to participate in,
the fullest possible exchange of equipment, materials and scientific and technical
information for the peaceful uses of nuclear energy.

Pursuant to Article VI, each party 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 IX.3 defines
a NWS as one which manufactured and exploded a nuclear weapon or other
nuclear explosive device prior to 1 January 1967. There are five NWS parties
to the NPT: 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 established the first regional
nuclear-weapon-free zone requiring Contracting Parties to accept the application
of IAEA safeguards. The Treaty was opened for signature on 14 February 1967
and entered into force for each Government individually. The Treaty prohibits the
testing, use, manufacture and production or acquisition by any means whatsoever
of any nuclear weapons, as well as the receipt, storage, installation, deployment
and any form of possession of any nuclear weapons by States, directly or
indirectly, in the geographical zone of application of the Treaty. Pursuant to
Article 13 of the Treaty, each party undertakes to conclude multilateral or
bilateral agreements with the IAEA for the application of IAEA safeguards to its
nuclear activities.

Under Additional Protocol I to the Treaty, States outside the geographical
zone which have de jure or de facto jurisdiction over territories within the limits
of the zone undertake to apply to those territories the statute of denuclearization
in respect of warlike purposes as defined in the Treaty.

Under Additional Protocol II to the Treaty, each of the nuclear-weapon
States as defined by the Treaty on the Non-Proliferation of Nuclear Weapons
(NPT) undertakes to respect the statute of denuclearization in the region and
not to use or threaten to use nuclear weapons against the parties to the Treaty.
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
established a nuclear-weapon-free zone in the South Pacific region. It entered
into force on 11 December 1986. Each party undertakes not to manufacture or
otherwise acquire, possess or have control over any nuclear explosive device



by any means anywhere inside or outside the South Pacific Nuclear Free Zone,
not to seek or receive any assistance in the manufacture or acquisition of any
nuclear explosive device and not to take any action to assist or encourage the
manufacture or acquisition of any nuclear explosive device by any State. State
parties also undertake to prevent the stationing or testing of any such devices
anywhere within the South Pacific Nuclear Free Zone. Each State party to the
Treaty undertakes to accept safeguards as provided for in a comprehensive
safeguards agreement (CSA) with the IAEA required in connection with the
Treaty on the Non-Proliferation of Nuclear Weapons (NPT), or an agreement
equivalent in its scope and effect to such an agreement, and not to provide source
material 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 II1.1 of the NPT, or to any nuclear-weapon
State unless subject to applicable safeguards agreements with the IAEA. The
Rarotonga Treaty has three protocols: Protocols 1 and 2 contain provisions
similar to those in the two protocols to the Treaty for the Prohibition of Nuclear
Weapons in Latin America and the Caribbean (Tlatelolco Treaty), and Protocol 3
requires each party not to test any nuclear explosive device anywhere within the
South Pacific Nuclear Free Zone. The text of the Treaty is reproduced in [331].

1.5. Treaty on the Southeast Asia Nuclear Weapon-Free Zone (Bangkok
Treaty). The Treaty established a nuclear-weapon-free zone in the Southeast
Asia region. It was opened for signature on 15 December 1995 and entered into
force 27 March 1997. The Treaty requires its parties, inter alia, not to develop,
manufacture or otherwise acquire, possess or have control over, 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 have in force
an agreement with the IAEA for the application of ‘full scope’ (comprehensive)
safeguards to its peaceful nuclear activities and not to provide source material
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 III.1 of the Treaty on the Non-Proliferation of Nuclear
Weapons (NPT), or to any nuclear-weapon State except in conformity with
applicable safeguards agreements with the IAEA. The Annex to the Bangkok
Treaty provides for fact-finding missions to State parties 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 outlines the
relevant procedures, including provision for the involvement of I[AEA inspectors



in any such mission. A protocol to the Treaty contains provisions similar to those
in Additional Protocol II to the Treaty for the Prohibition of Nuclear Weapons in
Latin America and the Caribbean (Tlatelolco Treaty). The text of the Bangkok
Treaty is reproduced in [548].

1.6. African Nuclear-Weapon-Free Zone Treaty (Pelindaba Treaty).! The
Treaty established a nuclear-weapon-free zone in Africa. It was opened for
signature on 11 April 1996 and entered into force on 15 July 2009. The Treaty
requires its parties, inter alia, not to conduct research on, develop, manufacture,
stockpile or otherwise acquire, possess or have control over any nuclear
explosive device by any means anywhere, and to prohibit the stationing or testing
of any such device in their territory. 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 had 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 have in
force a comprehensive safeguards agreement (CSA) with the IAEA required in
connection with the Treaty on the Non-Proliferation of Nuclear Weapons (NPT),
or an agreement equivalent in scope and effect to such an agreement, and not
to provide source material 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 CSA with the IAEA. The Pelindaba Treaty provides a
procedure for a State party to bring complaints against other parties, which could
lead to a request for additional IAEA inspections. There are three protocols to the
Pelindaba Treaty: Protocols I and III contain provisions similar to those in the
two additional protocols to the Treaty for the Prohibition of Nuclear Weapons in
Latin America and the Caribbean (Tlatelolco Treaty), and Protocol II contains
provisions similar to those in Protocol 3 to the South Pacific Nuclear Free Zone
Treaty (Rarotonga Treaty).

1.7. Treaty on a Nuclear-Weapon-Free Zone in Central Asia (Semipalatinsk
Treaty).” The Treaty established the nuclear-weapon-free zone in Central Asia
(CANWEFZ). It was opened for signature on 8 September 2006 and entered into
force on 21 March 2009. The Treaty requires its parties, inter alia, not to conduct

! Final text of the African Nuclear-Weapon-Free Zone Treaty (the Pelindaba Treaty),
United Nations General Assembly resolution A/RES/50/78, UN, New York (1996).

2 Treaty on a Nuclear-Weapon-Free Zone in Central Asia, UN Treaty Series Vol. 2970,
No. I-51633 (2014).



research on, develop, manufacture, stockpile or otherwise acquire, possess
or have control over any nuclear weapon or other nuclear explosive device by
any means anywhere, or to receive assistance or take any action to assist or
encourage the conduct of these activities. State parties also undertake not to
allow in their territory the production, acquisition, stationing, storage or use of
any nuclear weapon or nuclear explosive device and not to allow the disposal
in their territory of radioactive waste of other States. Parties are required to
have in force with the IAEA both a comprehensive safeguards agreement (CSA)
and an additional protocol (AP) and undertake not to provide source material
or special fissionable material, or equipment or material especially designed or
prepared for the processing, use or production of special fissile material, to any
non-nuclear-weapon State unless that State has concluded a CS4 and an AP with
the IAEA. Under the Protocol to the Treaty, nuclear-weapon States undertake
not to use or threaten to use a nuclear weapon or other nuclear explosive device
against any party to the Treaty.

1.8. Agreement Between the Republic of Argentina and the Federative
Republic of Brazil for the Exclusively Peaceful Use of Nuclear Energy.
Under the Agreement both States parties undertake (a) 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 (b) to establish the Common System of Accounting
and Control of Nuclear Materials (SCCC) and the Brazilian—Argentine Agency
for Accounting and Control of Nuclear Materials (ABACC) to verity, inter alia,
that the nuclear materials in all nuclear activities of the parties are not diverted
to the purposes prohibited by the Agreement. This Agreement was signed and
entered into force in 1991; it is reproduced in [395].

1.9. Treaty Establishing the European Atomic Energy Community
(Euratom Treaty). The Treaty was signed by the six original signatories in
Rome on 25 March 1957 and entered into force on 1 January 1958. It established
a common nuclear market among its State parties and provides that special fissile
materials shall be the property of the Community. The Treaty also established
the Euratom Supply Agency (ESA), which has the exclusive right to conclude
contracts for the supply of ores, source materials and special fissile materials
within the European Union. In accordance with Article 77, Chapter VII of Title 11
of the Treaty, the Commission of the European Atomic Energy Community 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.

1.10. Bilateral cooperation agreement. An agreement providing for cooperation
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 material 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 for the manufacture of nuclear weapons or other
nuclear explosive devices. The agreement may also contain undertakings of the
receiver State to submit to /AEA safeguards a range of facilities, equipment and
nuclear material and non-nuclear material, as identified in each individual case.

1.11. Project and supply agreement. Article III.A.5 of the Statute of the IAEA
envisions the application of IAEA safeguards to assistance provided by or through
the IAEA. Article XI.F.4 requires that, upon approving a project, the IAEA shall
enter into an agreement with the member or group of members submitting the
project. The agreement shall include undertakings that the assistance provided
shall not be used in such a way as to further any military purpose and that the
project shall be subject to the safeguards provided for in Article XII, the relevant
safeguards being specified in the agreement. A project and supply agreement with
a State that has a comprehensive safeguards agreement (CSA) in force generally
provides that the safeguards requirements of the project and supply agreement
shall be met by the application of safeguards pursuant to the CSA4. A project
and supply agreement with a State that does not have a CS4 in force normally
provides for the application of safeguards based on [66].

1.12. The Application of Safeguards in Relation to the Granting of Technical
Assistance. The provisions established by the IAEA Board of Governors on
24 September 1977 for the application of safeguards in relation to the granting of
technical assistance, reproduced in the Annex to the Revised Guiding Principles
and General Operating Rules to Govern the Provision of Technical Assistance by
the Agency [267]. The guiding principles governing the provision of technical
assistance by the IAEA provide that /AEA safeguards shall be applied to all
forms of technical assistance in all sensitive technological areas as set forth in the
Annex or as subsequently amended by the Board. In the case of IAEA Member
States which have concluded appropriate safeguards agreements with the IAEA
concerning the relevant activity, no additional safeguards agreements relating
to the benefits obtained from technical assistance provided by the IAEA are
required. In the case of Member States for which such provisions do not apply,
safeguards agreements, where applicable, are required to be drawn up by the



IAEA to cover materials and facilities utilizing the technology being transferred
and are to be concluded before the delivery of the technical assistance. In the case
of requests for scientific visits and fellowships no safeguards will normally be
required. However, when, in the opinion of the IAEA Secretariat, the quantum of
assistance granted through such means constitutes a “substantial contribution” to
a project in a “sensitive technological area” within a requesting Member State,
the matter will be brought to the attention of the Board for appropriate action.

1.13. Revised Supplementary Agreement Concerning the Provision of
Technical Assistance by the IAEA. An agreement concluded between the
IAEA and a State, as required by the guiding principles governing the provision of
technical assistance by the IAEA to a Member State reproduced in [267]. Under a
revised supplementary agreement, a State undertakes that the technical assistance
it receives pursuant to the agreement shall be used only for peaceful applications
of atomic energy and, in particular, that such assistance shall not be used for
the manufacture of nuclear weapons, for the furtherance of any military purpose
or for uses which could contribute to the proliferation of nuclear weapons, such
as research on or development, testing or manufacture of a nuclear explosive
device. To this end, the agreement further provides that the IAEA’s rights and
responsibilities provided for in Article XII.A of the Statute of the IAEA shall be
implemented and maintained with respect to a project subject to the agreement
pursuant to an applicable safeguards agreement which is in force between a
government and the IAEA or, in the absence of such an agreement, pursuant to a
safeguards agreement to be concluded between a government and the IAEA prior
to the implementation of the assistance approved for the project.

BASIC SAFEGUARDS DOCUMENTS

1.14. The Agency’s Inspectors (the Inspectors Document). The Annex to [39],
referred to in item-specific safeguards agreements as the Inspectors Document,
contains detailed provisions relating to /AEA inspectors which were considered
by the TAEA Board of Governors to be in effect as from 29 June 1961. The
document addresses aspects of inspection activities, including the procedure by
which I4EA inspectors are to be designated to a State; 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 IAEA inspectors.
The provisions of this document acquire legally binding force only when and to
the extent that they are incorporated, by reference or otherwise, into safeguards
agreements. The document in itself does not constitute an agreement.



1.15. The Agency’s Safeguards (1961, extended in 1964). The document
containing the provisions of the TAEA’s ‘safeguards system’ was approved by
the TAEA Board of Governors on 31 January 1961, including the principles
and procedures for the information and guidance of Member States and for the
Board itself in the administration of safeguards by the IAEA [26]. The safeguards
procedures in the document cover requirements anticipated by the IAEA at that
time and related only to reactors with less than 100 MW(th) output, to the source
material and special fissionable material used and produced in these reactors,
and to small research and development facilities. On 26 February 1964, the Board
approved provisions to “extend the Agency’s safeguards system” outlined in [26]
to make it relate to reactors of 100 MW(th) or more (Add.1). The provisions of
this document acquire legally binding force only when and to the extent that they
are incorporated, by reference or otherwise, into safeguards agreements.

1.16. The Agency’s Safeguards System (1965, as Provisionally Extended in
1966 and 1968). The document, also known as the ‘Safeguards Document’,
was designed to facilitate and standardize as far as possible the content of
safeguards agreements with the IAEA [66]. Approved by the IAEA Board of
Governors initially in 1965, the document covered reactors of all sizes, thereby
replacing [26], which covered only reactors with less than 100 MW(th) output.
It was subsequently extended in 1966 and 1968 to cover reprocessing plants,
and conversion plants and fuel fabrication plants (Rev.1 and Rev.2, respectively).
The provisions of this document acquire legally binding force only when
and to the extent that they are incorporated, by reference or otherwise, into
safeguards agreements, also known as ‘item-specific safeguards agreements’ or
‘INFCIRC/66-type’ safeguards agreements.

1.17. 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 provides the structure and content of
agreements for the application of I4EA safeguards on all nuclear material in
all peaceful nuclear activities in a State [153]. Approved by the IAEA Board
of Governors on 20 April 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 Treaty on the Non-Proliferation of
Nuclear Weapons (NPT), as well as for negotiation of other CSA4s concluded
pursuant to nuclear-weapon-free zone treaties. The document also provides
the framework for the voluntary offer agreements (VOAs) which the five NPT
nuclear-weapon States have concluded with the IAEA.



1.18. 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’, provides
for those measures for strengthening the effectiveness and improving the
efficiency of I4EA safeguards which require complementary legal authority. It
was approved by the IAEA Board of Governors on 15 May 1997. The IAEA uses
the Model Additional Protocol for the negotiation and conclusion of additional
protocols (APs) and other legally binding agreements as follows:

(a) With States and other parties to comprehensive safeguards agreements
(CSAs), containing all of the measures provided for in [540];

(b) With nuclear-weapon States, incorporating those measures from [540]
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 Treaty on the Non-Proliferation of
Nuclear Weapons (NPT);,

(c)  With other States that are prepared to accept measures provided for in [540]
in pursuance of safeguards effectiveness and efficiency objectives.

1.19. Agreement on the Privileges and Immunities of the International
Atomic Energy Agency. The Agreement, reproduced in [9], grants, inter alia,
certain privileges and immunities to the IAEA and its property, representatives
of Member States and IAEA officials, including IAEA 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 which are not JAEA Member States or which are not party to the
Agreement provide for the granting to I4EA inspectors of the same privileges
and immunities as those specified in the Agreement.

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

1.20. Safeguards agreement. An agreement for the application of safeguards
concluded between the IAEA and a State or a group of States, in some cases
together with a regional authority responsible for safeguards implementation,
such as the FEuropean Atomic Energy Community (Euratom) and the
Brazilian—Argentine Agency for Accounting and Control of Nuclear Materials
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(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 to apply safeguards at the request of a
State to any of that State’s nuclear activities.

1.21. INFCIRC/153-type safeguards agreement. An agreement concluded on
the basis of [153], including comprehensive safeguards agreements (CSAs) and
voluntary offer agreements (VOAS).

1.22. Comprehensive safeguards agreement (CSA). An agreement concluded
pursuant to the Treaty on the Non-Proliferation of Nuclear Weapons (NPT) and/or
a nuclear-weapon-free zone (NWFZ) treaty under which a State undertakes to
accept, and the IAEA has the right and obligation to apply, safeguards on all
source material or special fissionable material in all peaceful nuclear activities
within the State’s territory, under its jurisdiction or carried out under its control
anywhere, for the exclusive purpose of verifying that such material is not diverted
to nuclear weapons or other nuclear explosive devices. Since 1972, CS4s in
connection with the NPT and/or NWFZ treaties have been concluded on the basis
of [153]. CS4s are also referred to as “full scope’ safeguards agreements.

Some CS4s, such as the sui generis agreement between Albania and
the IAEA, and the quadripartite safeguards agreement between Argentina,
Brazil, the Brazilian—Argentine Agency for Accounting and Control of Nuclear
Materials (ABACC) and the IAEA, were concluded prior to Albania’s accession
to the NPT and the accession of Argentina and Brazil to the NPT and the Treaty
for the Prohibition of Nuclear Weapons in Latin America and the Caribbean
(Tlatelolco Treaty). The IAEA Board of Governors approved exchanges of
letters with the States concerned confirming that such agreements also meet
their obligations under the NPT (Albania) and the NPT and the Tlatelolco Treaty
(Argentina and Brazil).

1.23. Item-specific safeguards agreement. An agreement based on [66] or [26].
Such an agreement specifies the items (e.g. nuclear material, non-nuclear
material such as heavy water), 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 nuclear weapon or other nuclear explosive device.
Item-specific 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
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material, services, equipment, facilities and/or information to the State and,
in that connection, for the application of I4EA 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 cooperation arrangement between
States, or, having been subject to such safeguards, retransferred to States
without CS4s. Some bilateral cooperation 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, typically concluded between the
IAEA and both the supplier and recipient States, came to be known as a
safeguards transfer agreement (STA).

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

1.24. Voluntary offer agreement (VOA). An agreement concluded
between the IAEA and a nuclear-weapon State as defined in the Treaty on the
Non-Proliferation of Nuclear Weapons (NPT) which is not required to accept
IAEA safeguards under the NPT but has voluntarily offered to do so, inter alia, to
allay concerns that the application of I4EA 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 civil
nuclear fuel cycle. A VOA generally follows the structure of [153], but the scope
is limited to nuclear material and facilities in civilian activities offered by the
State for the application of I4EA safeguards. The IAEA has concluded such a
VOA with each of the five NPT nuclear-weapon States (i.e. China, France, the
Russian Federation, the United Kingdom and the United States of America).

1.25. Additional protocol (AP). 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]. In the case of
a State with a comprehensive safeguards agreement (CSA4), the AP must contain
all of the measures included in [540]. In the case of an item-specific safeguards
agreement or a voluntary offer agreement (VOA), an AP includes those measures
from [540] that have been accepted by the State. Under Article 1 of [540], the
provisions of the AP prevail in the case of conflict between the provisions of the
safeguards agreement and those of the AP.
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1.26. Original small quantities protocol (original SQP). A protocol to a
comprehensive safeguards agreement (CSA) concluded between the IAEA and
a State based on the text contained in Annex B to [276], published in 1974. The
original SOP holds in abeyance the implementation of most of the safeguards
procedures in Part Il of a CSA4 as long as the eligibility criteria are met by the
State. The eligibility criteria for an SQP based on the original standard text are
that the State has nuclear material in amounts less than those specified in para. 37
of [153] and no nuclear material in a facility as defined in [153]. States with
original SQPs are required to provide to the IAEA an annual report on imports
and exports of nuclear material and design information before introducing
nuclear material into a facility. They are not required to provide to the IAEA
an initial report on all nuclear material subject to safeguards or early design
information, nor are they required to accept designation of IAEA inspectors
or to allow the TAEA access for inspections. The IAEA Board of Governors
recognized on 20 September 2005 that the SOP based on the original standard
text constituted a weakness in the IAEA safeguards system and that, although
SQPs should remain part of the /AEA safeguards system, they should be subject
to the modifications specified in [276/1].

1.27. Revised small quantities protocol (revised SQP). A protocol to a
comprehensive safeguards agreement (CSA) concluded between the IAEA
and a State based on the revised standard text approved by the IAEA Board of
Governors on 20 September 2005. The revised SQP standard text is contained
in Annex B to [276/1]. The revised SQP reduces the number of provisions in
Part II of the CS4 the implementation of which is held in abeyance as long as
the State meets the eligibility criteria. The eligibility criteria for an SQP based on
the revised standard text are that the State has nuclear material in amounts less
than those specified in para. 37 of [153] and no decision has been taken by the
State to construct or authorize construction of a facility as defined in [153]. An
SQP based on the revised standard text is unavailable to a State with a planned
or existing facility. States with revised SQPs are required to provide to the [AEA
an initial report on all nuclear material subject to IAEA safeguards, an annual
report on imports and exports of nuclear material, and early design information;
to accept the designation of JAEA inspectors; and to allow access for inspections.

1.28. Suspension protocol. A protocol to a safeguards agreement with a State (or
States) which suspends the application of safeguards under that agreement while,
and to the extent that, /JAEA safeguards are being applied for the State (or States)
under another safeguards agreement (or agreements) concluded subsequently.
Examples include protocols to suspend the application of safeguards under
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project and supply agreements or under safeguards transfer agreements for States
where comprehensive safeguards agreements (CSAs) have come into force.

1.29. Cooperation protocol. A protocol amplifying the provisions of a
safeguards agreement between the IAEA and a State or a group of States,
in some cases together with a regional authority responsible for safeguards
implementation, specifying the conditions and means of the cooperation in the
application of IAEA safeguards provided for in the agreement (e.g. arrangements
to coordinate inspection activities of the IAEA and the parties to the agreement).
Such cooperation protocols have been incorporated into the agreements for
the application of safeguards between the IAEA and Argentina, Brazil and the
Brazilian—Argentine Agency for Accounting and Control of Nuclear Materials
(ABACC); the IAEA and Japan; the IAEA and the non-nuclear-weapon States of
the European Atomic Energy Community (Euratom) and Euratom; and the IAEA,
France and Euratom.

1.30. Subsidiary arrangements. The document specifying in detail how the
procedures laid down in a safeguards agreement are to be applied. Subsidiary
arrangements to safeguards agreements consist of a General Part (Codes 1-10),
which addresses such matters as points of contact on safeguards and procedures
for the application of [AEA safeguards, and attachments for facilities and material
balance areas (MBAs) outside facilities (facility/location outside facilities
(LOF) attachments), which detail the safeguards procedures for each individual
facility/location outside facilities (LOF).

Safeguards agreements based on [153] require the conclusion of subsidiary
arrangements. Under an additional protocol (AP) based on [540], either the
State or the IAEA may request the conclusion of subsidiary arrangements to the
AP. These subsidiary arrangements to an AP are included in Codes 11-18 of
the General Part.

Subsidiary arrangements to an item-specific safeguards agreement are
concluded if so required by the agreement.

1.31. Modified Code 3.1 of the General Part of the Subsidiary Arrangements
to a safeguards agreement. Code 3.1 of the General Part of the subsidiary
arrangements to a comprehensive safeguards agreement (CSA) sets out the
timelines for the provision of design information by a State to the IAEA for
facilities and information for locations outside facilities (LOFs). The modified
Code 3.1 requires the State to provide to the IAEA early design information for a
new facility as soon as the decision to construct, or to authorize construction of, a
new facility has been taken, whichever is earlier. The modification was approved
in 1992 by the IAEA Board of Governors based on the proposal by the Director
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General contained in [2554] and effected by exchanges of letters between the
IAEA and States. Prior to the approval of the modified Code 3.1, States were
required under Code 3.1 to provide preliminary design information for a new
facility 180 days before nuclear material was introduced into the facility.

1.32. Voluntary reporting scheme (VRS) on nuclear material and specified
equipment and non-nuclear material. The scheme established by the ITAEA
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 imports
and exports of specified equipment and non-nuclear material, as specified
in [2629]. 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 VRS is incorporated in Annex II to [540].

1.33. Notification of transfers of nuclear material to non-nuclear-weapon
States. To assist the IAEA in its safeguards activities, the five nuclear-weapon
States as defined in the Treaty on the Non-Proliferation of Nuclear Weapons
(NPT) informed the IAEA [207] that they would voluntarily provide to the IAEA
information on the anticipated export of nuclear material (excluding exports of
source material for non-nuclear purposes) in an amount exceeding one effective
kilogram (ekg) for peaceful purposes to any non-nuclear-weapon State at least
ten days prior to export. Information is also provided under [207] with respect to
each import, in an amount greater than one effective kilogram (ekg), of nuclear
material which, immediately prior to export, is subject to JAEA safeguards, under
an agreement with the IAEA, in the State from which the material is imported.
The specifications provided in [207] are incorporated to varying degrees in
each of the voluntary offer agreements (VOAs) between the IAEA and the
nuclear-weapon States.

1.34. Neptunium (Np) and americium (Am) monitoring scheme. On the basis
of documents [1998] and [1999], the IAEA Board of Governors decided that the
IAEA Director General should, using relevant information available through the
conduct of the TAEA’s regular activities and any additional information provided
by States on a voluntary basis, monitor international transfers of neptunium and
americium to non-nuclear-weapon States and any activity to produce separated
neptunium and americium in States with comprehensive safeguards agreements
(CSA4s) in force. With regard to neptunium, the Board agreed that the proliferation
risk was considerably lower than that with regard to uranium or plutonium and
that exchanges of letters were needed on a voluntary basis between the IAEA
and relevant States to ensure the regular and timely receipt of information as
well as the application of measures required for efficient implementation of
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the monitoring scheme described in [1999]. Although the Board believed that
there was, at that time (i.e. 1999), practically no proliferation risk with regard
to americium, it decided that the IAEA Director General should, using relevant
information available through the conduct of the IAEA’s regular activities and
any additional information provided by States on a voluntary basis, including
reporting on exports, report to the Board when appropriate with regard to the
availability of this material and emerging programmes in States which may
lead to acquisition of such material. Following this decision, letters were sent to
39 States seeking relevant information about inventories, exports and separation
of neptunium and americium, and a commitment to provide annual updates. Flow
sheet verification (FSV) was introduced in [1998] and [1999] as an element of
a monitoring approach through which the IAEA Secretariat could (a) provide
assurance that quantities of separated neptunium and americium in States that
have, or are obliged to have, a CS4 remain insufficient to pose a proliferation risk
and (b) provide timely notification to the Board if this situation were to change.

GUIDELINES AND RECOMMENDATIONS

1.35. Zangger Committee Export Guidelines. The Guidelines agreed on
by a group of States party to the Treaty on the Non-Proliferation of Nuclear
Weapons (NPT) in order to clarify States’ commitments under Article II1.2 of
the NPT in relation to exports, for peaceful purposes, to non-nuclear-weapon
States of source material or special fissionable 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 chaired by 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 material 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
material or special fissionable material in question. The Zangger Committee, as
it became known, is not a committee of the IAEA. The IAEA is not a member of
the committee and does not participate in its work. The Guidelines are published
at the request of States in [209].

1.36. Nuclear Suppliers Group Guidelines. The Guidelines contained in
communications received by the IAEA since 1978 from States participating in
the Nuclear Suppliers Group (NSG). The Guidelines deal with the export policies
and practices of participating States with respect to transfers, for peaceful
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purposes, to non-nuclear-weapon States of nuclear material, equipment and
technology, and of nuclear related dual-use equipment, materials, software and
related technology. 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; nuclear
reactors and designated types of nuclear plant (e.g. reprocessing plants);
equipment especially designed or prepared for such plants; and related
technology. This list includes guidelines for nuclear transfers such as physical
protection, J[AEA safeguards, special controls on sensitive exports, special
arrangements for export of enrichment facilities, controls on material usable
for nuclear weapons, controls on retransfers as well as supporting activities.

(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 guidelines include fundamental principles for /AEA safeguards and
export controls that should apply to nuclear transfers for peaceful purposes
to any non-nuclear-weapon State and, in the case of controls on retransfer,
to transfers to any State.

The TAEA is not a member of the NSG and does not participate in its work.
The NSG Guidelines were published at the request of Member States in [254,
Parts 1 and 2]. In addition, communications from the European Union on a
common policy in connection with the Guidelines are reproduced in [322].

1.37. 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 Treaty on the Non-Proliferation
of Nuclear Weapons (NPT) (and, for States that are members of the European
Union, also under the Treaty Establishing the European Atomic Energy Community
(Euratom Treaty)); with their safeguards agreements with the IAEA; and with other
non-proliferation commitments. 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].
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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. What follows
is an explanation of terms used in connection with the implementation of IAEA
safeguards and within the scope of the relevant safeguards agreements and
protocols thereto.

2.1. IAEA safeguards. The technical means by which the IAEA verifies
States’ undertakings under their safeguards agreements and protocols thereto
(see Section 1).

2.2. TAEA safeguards system. A set of legal instruments, technical measures
and administrative procedures implemented by the IAEA in accordance with
safeguards agreements and protocols thereto, concluded between the IAEA
and States or groups of States, in some cases together with a regional authority
responsible for safeguards implementation, to verify that nuclear material,
nuclear facilities and/or other items subject to safeguards are not acquired or used
for proscribed purposes.

The term ‘IAEA safeguards system” has been used in the past to refer to The
Agency s Safeguards (1961, extended in 1964) [26] and The Agency s Safeguards
System (1965, as Provisionally Extended in 1966 and 1968) [66].

2.3. Purpose of IAEA safeguards. To verify the undertakings of States under
their respective safeguards agreements with the IAEA.

Independent IAEA verification provides assurance to the international
community that States are fulfilling their commitments concerning the peaceful
use of nuclear energy and deters States, through the risk of early detection,
from acquiring or using nuclear material, facilities and/or other items subject to
safeguards for proscribed purposes. While it is not possible to provide absolute
assurance, the TAEA seeks to provide credible assurances to the international
community that States are abiding by their safeguards obligations under those
agreements. These assurances are provided by the safeguards conclusions, which
are reported annually in the Safeguards Implementation Report (SIR).

2.4. Scope of IAEA safeguards. The scope of application of safeguards as
defined by the relevant safeguards agreement.

Under a comprehensive safeguards agreement (CSA), safeguards are to
be applied on “all source or special fissionable material in all peaceful nuclear
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activities within the territory of the State, under its jurisdiction or carried out
under its control anywhere” [153, para. 2]. Such agreements are as such
considered comprehensive (or ‘full scope’). The scope of a CS4 is not limited to
the nuclear material declared by a State but rather includes all nuclear material
subject to I[AEA safeguards under the agreement.

Under an item-specific safeguards 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 (VOA), safeguards are applied to nuclear
material and/or facilities or parts thereof selected by the IAEA from the list of
eligible facilities provided by the State for the application of I4EA safeguards.

2.5. Generic safeguards objectives. Objectives established and pursued by
the TAEA Secretariat to verify a State’s fulfilment of its undertakings under
its safeguards agreement and to draw safeguards conclusions for a State.
Generic safeguards objectives are established on the basis of the scope of the
applicable safeguards agreement. They are common to all States with the same
type of safeguards agreement.

For States with comprehensive safeguards agreements (CSAs), the generic
safeguards objectives are as follows:

— To detect any diversion of declared nuclear material at declared facilities or
locations outside facilities (LOFs);

— To detect any undeclared production or processing of nuclear material at
declared facilities or LOFss;

— To detect any undeclared nuclear material or activities in the State as a
whole.

For States with item-specific safeguards agreements, the generic safeguards
objectives are as follows:

— To detect any diversion of nuclear material subject to IAEA safeguards
under the safeguards agreement;

— To detect any misuse of facilities and other items subject to /A EA safeguards
under the safeguards agreement.

For States with voluntary offer agreements (VOAs), the generic safeguards
objective is as follows:

— To detect any withdrawal of nuclear material from IAEA safeguards in
selected facilities or parts thereof, except as provided for in the agreement.
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2.6. Diversion of nuclear material. The use of nuclear material required to be
safeguarded for purposes proscribed by the relevant safeguards agreement:

(a) Under a comprehensive safeguards agreement (CSA), the removal of nuclear
material from peaceful activities for the manufacture of nuclear weapons or
other nuclear explosive devices or for purposes unknown;

(b) Under an item-specific safeguards agreement, the use of nuclear material
subject to /AEA safeguards for the manufacture of nuclear weapons or other
nuclear explosive devices and/or to further any other military purpose.

2.7. Misuse. Under an item-specific safeguards agreement, this refers to the use
of the nuclear material, non-nuclear material, equipment or facilities specified
in the agreement and placed under IAEA safeguards to further any proscribed
purpose. Under a comprehensive safeguards agreement (CSA), this refers to the
undeclared production, processing or use of nuclear material subject to IAEA
safeguards at declared facilities or locations outside facilities (LOF’s).

An example of misuse is the undeclared production of plutonium in a
safeguarded reactor through the introduction, irradiation and subsequent removal
of undeclared uranium targets.

2.8. Non-compliance. A violation by a State of its obligations under its
safeguards agreement with the TAEA.

2.9. Undeclared nuclear material and activities. @ The term ‘undeclared
nuclear material’ refers to nuclear material which a State has not declared and
placed under IAEA safeguards but is required to do so pursuant to its safeguards
agreement with the IAEA. For a State that has an additional protocol (AP) 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 AP.

2.10. 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.

2.11. Deterrence. An objective of the application of /AEA safeguards. 1f a State
is considering the acquisition of nuclear material for a nuclear explosive device,

20



then IAEA safeguards may be expected to have a significant deterrent effect
through 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.

2.12. Starting point of safeguards under a CSA. The point at which the
safeguards procedures of a comprehensive safeguards agreement (CSA) apply to
nuclear material or other material containing uranium or thorium.

Paragraph 33 of [153] provides that safeguards shall not apply to material
in mining or ore processing activities. Under Article 2.a.(v) of [540], however, a
State with an additional protocol (AP) is required to provide specified information
on uranium mines as well as uranium and thorium concentration plants.

Under paras 34(a) and 34(b) of [153], when a State exports to a
non-nuclear-weapon State, directly or indirectly, or imports, any material
containing uranium or thorium which has not reached the stage of the nuclear
fuel cycle described in para. 34(c) of [153], the State is required to inform the
IAEA of the quantity, composition and destination of such imports and exports,
unless the material is imported or exported for specifically non-nuclear purposes.

Under para. 34(c) of [153], 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 at 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 the State, the nuclear material becomes subject to all
the other /4EA safeguards procedures specified in [153].

Under Article 2.a.(vi) of [540], the State is required to provide the TAEA
with information on source material which has not reached the composition and
purity described in para. 34(c) of [153]. That information is to be provided both
on such material present in the State, whether in nuclear or non-nuclear use, and
on imports and exports of such material for specifically non-nuclear purposes.

2.13. Termination of IAEA safeguards. The discontinuation of the application
of IAEA safeguards on nuclear material or other items subject to safeguards,
based on the procedures provided for in the relevant safeguards agreements and
subsidiary arrangements thereto.

Under paras 11 and 35 of [153] and para. 26(c) of [66], [AEA safeguards
can be terminated upon determination by the IAEA that the nuclear 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.
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Under para. 12 of [153], IAEA safeguards terminate on nuclear material
transferred out of the State when the recipient State has assumed responsibility
therefor, as provided for in para. 91 of [153].

Under para. 26(a) of [66], [AEA safeguards terminate on nuclear material
subject to safeguards if it has been returned to the State that originally supplied it,
subject also to other specified conditions in para 26(a).

Under paras 13 and 35 of [153] and para. 27 of [66], [AEA safeguards can
be terminated on nuclear material to be used in non-nuclear activities, such as the
production of alloys or ceramics, provided that the IAEA and the State agree that
such nuclear material is practicably irrecoverable pursuant to para. 11 of [153].

Paragraph 26(d) of [66] provides that [AEA safeguards can be terminated,
with the agreement of the IAEA, 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 /ocation or further processing of intermediate or high
level waste containing plutonium, high enriched uranium (HEU) or U on
which I4EA safeguards have been terminated pursuant to para. 11 of [153].

2.14. 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 specific use as follows:

(a) Special fissionable material, when it is used in gram quantities or less as a
sensing component in instruments;

(b)  Nuclear material, when used in non-nuclear activities in accordance with
para. 13 of [153], if such nuclear material is recoverable;

(c)  Plutonium with an isotopic concentration of ***Pu exceeding 80%.

Under para. 38 of [153], if exempted nuclear material is to be processed
or stored together with safeguarded material, reapplication of I4EA safeguards
on the exempted material is required. Accordingly, exempted nuclear material
is required to be de-exempted if such material is to be stored together with
safeguarded nuclear material or processed.

In certain circumstances there remain some reporting obligations on
exempted nuclear material.

Under Article 2.a.(vii) of [540], the State is required to provide the IAEA with
information regarding the quantities, uses and /locations of nuclear material that
has been exempted from [4AEA safeguards under para. 36(b) or para. 37 of [153].

Paragraphs 22 and 23 of [66] also provide for exemptions related to reactors.
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2.15. Non-application of safeguards to nuclear material to be used in
non-peaceful activities. The use of nuclear material in a non-proscribed
military activity which does not require the application of /AEA safeguards.

More specifically, this refers to the use by a State with a comprehensive
safeguards agreement (CSA) as envisaged in para. 14 of [153] of nuclear material
in a nuclear activity which does not require the application of JAEA safeguards
(e.g. a non-proscribed military activity such as naval nuclear propulsion). The
State is required under para. 14(a) of [153] to inform the IAEA that the use of
nuclear material will not be in conflict with an undertaking the State may have
given and in respect of which IAEA safeguards apply, that the nuclear material
will be used only in a peaceful nuclear activity; and that during the period of
non-application of IAEA safeguards the nuclear material will not be used for the
production of nuclear weapons or other nuclear explosive devices.

If a State with a CS4 intends to exercise its discretion to use nuclear material
which is required to be safeguarded under [153] in a nuclear activity which does
not require the application of IAEA safeguards under the CSA4, the IAEA and
the State are required to make an arrangement, as provided for in para. 14(b)
and 14(c) of [153], so that only while the nuclear material is in such an activity,
the safeguards provided for in [153] will not be applied. Such an arrangement
shall identify, to the extent possible, the period or circumstances during which
safeguards will not be applied. Any arrangement pursuant to para. 14 of [153]
will be reported to the IAEA Board of Governors.

2.16. Suspension of IAEA safeguards. Under an item-specific safeguards
agreement, suspension of IAEA safeguards 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], IAEA
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 IAEA safeguards.

2.17. Substitution. A provision available in item-specific safeguards agreements,
based on paras 25 and 26 of [66], to permit the suspension of IAEA safeguards
or termination of IAEA safeguards, with the agreement of the IAEA, on specific
quantities of nuclear material or non-nuclear material (e.g. heavy water) if the
State submits to IAEA safeguards nuclear material or non-nuclear material not
otherwise subject to safeguards in accordance with quantity and quality criteria
specified in [66]. Substitution is not applicable under a comprehensive safeguards
agreement (CSA) because under a CSA all nuclear material in all peaceful nuclear
activities in the State is subject to safeguards.
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3. SAFEGUARDS CONCEPTS, APPROACHES
AND MEASURES

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

3.1. State-level concept (SLC). The general notion of implementing /AEA
safeguards in a manner that considers a State’s nuclear and nuclear related
activities and capabilities as a whole, within the scope of the safeguards agreement.

Background: The IAEA Secretariat first used the term ‘State-level concept’
in the Safeguards Implementation Report (SIR) for 2004 to describe safeguards
implementation and evaluation based on a State-level safeguards approach
(SLA) developed for each individual State. ‘State as a whole’ considerations
for safeguards purposes were introduced in the context of the IAEA’s efforts
in the 1990s to strengthen the effectiveness and efficiency of I4EA safeguards
following the discovery of undeclared nuclear material and activities at
undeclared locations in some States with comprehensive safeguards agreements
(CSA4s). This involved greater consideration of the State’s nuclear fuel cycle as
a whole (as opposed to I4EA safeguards primarily focused on nuclear material
at declared facilities and locations outside facilities (LOFs)) for the purpose of
ensuring that the IAEA is able to exercise its right and fulfil its obligation to
ensure that JAEA safeguards are applied on all nuclear material in all peaceful
nuclear activities in a State with a CS4, as provided for in para. 2 of [153].

To that end, in 1993 the IAEA embarked on Programme 93+2 to further
strengthen implementation of /AEA safeguards under CSAs by enhancing the
IAEA’s ability to verify not only the correctness but also the completeness of a
State’s declaration. This programme led to the adoption of the Mode! Additional
Protocol in 1997. In 1999, the IAEA drew the first broader conclusion, for a
State which had both a CS4 and an additional protocol (AP) in force, that all
nuclear material in the State remained in peaceful activities.

The IAEA began developing and implementing SLAs for individual States
in the early 2000s, beginning with those States for which it had drawn the broader
conclusion and could therefore implement integrated safeguards, optimizing the
implementation of safeguards measures under CSAs and APs.

The SIR for 2004 stated that the application of the SLC, based on an SLA
developed for each individual State, was planned to be extended to all the other
States with CS4s.
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In 2011, the TAEA began to update existing SLAs (for States under
integrated safeguards) and to develop SLAs for other States, customizing the
SLAs through more systematic consideration and better use of the State-specific
factors and moving away from model (generic) facility safeguards approaches.
The concept was further elaborated in reports to the IAEA Board of Governors
in [2013] and [2014]. The latter document described the SLC as applicable for all
States with a safeguards agreement in force, within the scope of the respective
safeguards agreement and protocols thereto. It also explained that the SLC does
not entail the introduction of any additional rights or obligations on the part of
either States or the IAEA, nor any modification in the interpretation of existing
rights and obligations. Since 2014, all SLAs have been developed as described
in [2013] and [2014].

3.2. State-level safeguards. The implementation of IAEA safeguards based
on the State-level concept (SLC). State-level safeguards are also referred to as
‘implementation of safeguards at the State level’. State-level safeguards entail
the development of a customized State-level safeguards approach (SLA) to
implement /I4EA safeguards for an individual State.

3.3. State-specific factors (SSFs). The six objective safeguards relevant
factors that are particular to a State which are used by the IAEA Secretariat in
the development of a State-level safeguards approach (SLA) and in the planning,
conduct and evaluation of safeguards activities for that State. The SSFs are based
on factual information and are objectively assessed.

The exhaustive list of six SSFs is as follows:

(a) The type of safeguards agreement in force for the State and the nature of
the safeguards conclusion drawn by the IAEA. For example, a State has
a comprehensive safeguards agreement (CSA) and an additional protocol
(AP) in force and the broader conclusion has not been drawn.

(b) The nuclear fuel cycle and related technical capabilities of the State. For
example, the State has a nuclear power reactor and locations outside facilities
(LOFss), and limited nuclear fuel cycle related industrial capabilities.

(¢) The technical capabilities of the State (or regional) system of accounting for
and control of nuclear material (SSAC/RSAC). For example, the State or
regional authority responsible for safeguards implementation (SRA) conducts
national/regional inspections or audits and the nuclear material measurement
methods at bulk facilities meet international target values (ITVs).

(d) The ability of the IAEA to implement certain safeguards measures in the State.
For example, whether conditions exist to effectively implement short notice
random inspections (SNRIs) or remote data transmission (RDT) is permitted.
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(e) The nature and scope of cooperation between the State and the IAEA in the
implementation of safeguards. For example, the timeliness and completeness
of State reports, the facilitation of inspector access.

(f) The IAEA’s experience in implementing /AEA safeguards in the State. For
example, existing or recurring field conditions adverse to safeguards, a State
allowing its facility operators to apply IAEA electronic seals to items being
shipped.

3.4. Safeguards approach. An internal document developed by the IAEA
describing the practical implementation of [AEA safeguards. A safeguards
approach consists of a set of safeguards measures and safeguards activities,
along with their corresponding intensity and frequency.

Safeguards approaches may be developed for the State as a whole (i.e. a
State-level safeguards approach (SLA)) or for separate elements of a State’s
nuclear fuel cycle for the State concerned (referred to as ‘sub-approaches’ if an
SLA is implemented). In the absence of an SLA, safeguards approaches are based
primarily on the Safeguards Criteria. Separate approaches (or sub-approaches
in the context of an SLA) may cover elements of a State’s nuclear fuel cycle, for
example the following:

(a) Facility: the approach for implementation of /4EA safeguards at a specific
facility.

(b) Site: a safeguards approach for a particular group of facilities located on
the same site.

(c) Sector: a safeguards approach for a group of facilities in a State which are
of the same type, or produce or process the same type and form of nuclear
material, or are located in close proximity to one another.

(d) Zone: a safeguards approach for all nuclear material of a specified category
or type in all or in a specified subset of material balance areas (MBAs)
within a State.

3.5. State-level safeguards approach (SLA). A customized approach to
implementing /4EA safeguards for an individual State. An SLA is detailed in an
internal document developed by the IAEA Secretariat.

To develop an SLA, the IAEA conducts an acquisition path analysis or a
diversion path analysis and takes into account the State-specific factors. An SLA
consists of technical objectives as well as applicable safeguards measures and
safeguards activities, along with their corresponding frequency and intensity, to
be implemented in the field and at TAEA Headquarters to address those objectives.
In developing and implementing an SLA for a State, the IAEA consults with the
State and/or regional authority responsible for safeguards implementation (SRA),
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particularly on the implementation of in-field safeguards measures. In practice,
the SLA is implemented through safeguards activities scheduled in the annual
implementation plan (AIP) for the State.

In cases of complex nuclear fuel cycles, an SLA may consist of a high level
document and several sub-approaches.

3.6. Broader conclusion. A safeguards conclusion, drawn by the IAEA
Secretariat for a State with a comprehensive safeguards agreement (CSA) and an
additional protocol (AP) in force, that all nuclear material in a State remains in
peaceful activities.

A broader conclusion is drawn on the basis of a comprehensive evaluation
by the TAEA of all safeguards relevant information available to it and the
Secretariat’s finding that there are no indications of diversion of declared nuclear
material from peaceful nuclear activities in a State, no indications of undeclared
production or processing of nuclear material at declared facilities and locations
outside facilities (LOFs) and no indications of undeclared nuclear material or
activities in a State as a whole. When the evaluation has been completed, and no
indication has been found by the IAEA that, in its judgement, would give rise to
a safeguards concern, the Secretariat can draw the broader conclusion that all
nuclear material in a State remains in peaceful activities.

3.7. Integrated safeguards. An optimized combination of all safeguards measures
available to the IAEA under comprehensive safeguards agreements (CSAs) and
additional protocols (APs). Integrated safeguards may be implemented for States
for which the IAEA has drawn the broader conclusion. They are aimed at optimizing
the effectiveness and efficiency of safeguards implementation for those States.

Background: Safeguards approaches under integrated safeguards were
initially developed and implemented on the basis of a conceptual framework
reported to the IAEA Board of Governors in [2002] and reflected the additional
measures available to the IAEA under an AP as well as enhanced understanding
of a State’s overall nuclear fuel cycle. Integrated safeguards were an important
step in the implementation of State-level safeguards as the IAEA began to
develop, document and implement individual State-level safeguards approaches
and annual implementation plans (AIPs) for the first group of States (i.e. those
for which it had drawn the broader conclusion). For these States, because of the
assurances regarding the absence of undeclared nuclear material and activities
in the State as a whole, at certain facilities safeguards measures could be applied
at reduced levels compared with the Safeguards Criteria levels that would have
been applied without a broader conclusion.

Safeguards approaches under integrated safeguards were based on model
(generic) facility safeguards approaches, as described in [2002]. Later, these
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approaches were customized and updated on the basis of acquisition path
analysis for the State concerned, as elaborated in reports to the IAEA Board of
Governors [2013] and [2014].

3.8. Programme 93+2. A programme initiated by the IAEA in 1993, described
in [2784] and [2807], that proposed measures to strengthen the effectiveness and
improve the efficiency of the JAEA safeguards system and to increase the IAEA’s
capability to verify both the correctness and the completeness of nuclear material
declarations under a comprehensive safeguards agreement (CSA). This programme
involved proposals for measures that could be pursued both within the IAEA’s
existing legal authority under CSA4s (referred to as Part I measures) and on the basis
of complementary legal authority to be conferred by States (referred to as Part 11
measures), which led to the adoption of the Model Additional Protocol in 1997.

3.9. Model (generic) facility safeguards approaches. Approaches for
particular facility types that were developed under the conceptual framework for
integrated safeguards [2002].

3.10. Safeguards Criteria. A set of nuclear material verification activities,
and their frequency and intensity, for each facility type and for locations outside
facilities (LOFs) based on the associated quantity and type of nuclear material.
The Safeguards Criteria were developed by the IAEA between 1988 and
1995. The frequency and intensity specified in the Safeguards Criteria are based
on the premise that the existence in a State of the necessary capabilities to convert
diverted nuclear material into a form suitable for use in a nuclear weapon or other
nuclear explosive device cannot be ruled out, regardless of State-specific factors.

3.11. Safeguards measures. Measures available to the IAEA under a safeguards
agreement and, where applicable, an additional protocol (AP). Examples of such
measures include nuclear material accountancy, inspections, design information
verification (DIV) and complementary access.

3.12. Safeguards activities. Implementation of safeguards measures in the field
or at IAEA Headquarters according to established procedures. Examples of such
activities include examination and comparison of records and reports; material
balance evaluation; verification of nuclear material; verification of the operator's
measurement system; sampling for destructive analysis (DA); application,
verification and checking the integrity of seals; application of surveillance
systems and review of results; transit matching analysis; taking of environmental
samples for analysis; and analysis of safeguards relevant information.
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3.13. Diversion path analysis. A structured method used to analyse the paths
by which, from a technical point of view, nuclear material subject to IAEA
safeguards could be diverted from a facility, or by which facilities or other
items subject to safeguards could be misused. Diversion path analysis is used
to establish technical objectives for States with an item-specific safeguards
agreement and States with a voluntary offer agreement (VOA). For States with a
VOA, the path analysis includes consideration of the withdrawal from safeguards
of nuclear material subject to safeguards without notifying the IAEA.

3.14. Acquisition path analysis. A structured method used to analyse the
plausible paths by which, from a technical point of view, nuclear material
suitable for use in a nuclear weapon or other nuclear explosive device could be
acquired. Acquisition path analysis is used to establish technical objectives for
a State with a comprehensive safeguards agreement (CSA4) in force. It does not
involve judgements about a State’s intention to pursue any such path.

3.15. Acquisition path. A sequence of steps which a State could follow to
acquire one significant quantity (SQ) of nuclear material (in metallic form)
suitable for use in a nuclear weapon or other nuclear explosive device.

For example, the following three steps comprise one acquisition path: (i) the
diversion of declared spent fuel; (ii) undeclared reprocessing at a declared facility;
and (iii) undeclared conversion to p/utonium metal at an undeclared location.

3.16. Protracted diversion. Diversion of nuclear material in a series of
small fractional amounts of declared inventory, accumulating in a significant
quantity (SQ) over a material balance period (MBP).

Indications of protracted diversion can be detected through safeguards
activities, for example through material balance evaluation.

3.17. Abrupt diversion. Diversion of a significant quantity (SQ) of nuclear
material from the declared inventory in a single action. A diversion of a smaller
amount of nuclear material in a single action may be also considered abrupt
diversion if it represents a large fraction of the declared inventory.

Indications of abrupt diversion can be detected through safeguards
activities, for example interim inventory verification (IIV) inspection.

3.18. Concealment methods. Actions taken within a given diversion path or a
given acquisition path to reduce the probability of detection by IAEA safeguards
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activities. Such actions may begin before the removal of material and may be
continued over a considerable time. Examples include the following:

(a) Tampering with TAEA containment/surveillance measures or interfering
with nuclear material accounting activities.

(b) Falsifying records, reports and other documents by overstating decreases in
inventory (e.g. shipments, measured discards) or by understating increases
to inventory (e.g. receipts, production), or by presenting false facility
operational data. These are all examples of diversion into D.

(¢) For bulk handling facilities, diversion into MUF (material unaccounted
for), diversion into SRD (shipper/receiver difference) or diversion into D.

(d) Borrowing nuclear material from other facilities in the State to replace the
diverted nuclear material for the duration of an TAEA inspection.

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

(f) Creating obstacles to access by [AEA inspectors so as to reduce the
possibility of their detecting a diversion of nuclear material.

3.19. Significant quantity (SQ). The approximate amount of nuclear material
for which the possibility of manufacturing a nuclear explosive device cannot
be excluded. SQs take into account unavoidable losses due to conversion and
manufacturing processes and should not be confused with critical masses. They
are used in establishing the quantity component of the IAEA inspection goal. SQ
values currently in use are given in Table 1.

3.20. Conversion time. The time required to convert different forms of nuclear
material into the metallic components of a nuclear explosive device. Conversion
time is used to determine timely detection requirements under the Safeguards
Criteria. Conversion time is estimated on the basis of the assumptions that all
necessary conversion and manufacturing facilities exist, 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. It does not include the time required
to transport diverted material to the conversion facility, the time required to
assemble the device, nor any subsequent time period. The conversion time
estimates applicable under the above assumptions are provided in Table 2.

3.21. Detection time. An estimate of the time available for detection of a step
in an acquisition path (e.g. the time from diversion until the end of the path).
Detection time is a parameter used in the planning of the frequency of safeguards
measures and safeguards activities for timely detection purposes.
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TABLE 1. SIGNIFICANT QUANTITY (SQ) VALUES CURRENTLY IN
USE

Material N

Direct use nuclear material

Plutonium* 8 kg plutonium

233U 8 kg 233U

High enriched uranium (HEU) (*°U > 20%) 25 kg U

Indirect use nuclear material
Uranium (*3U < 20%)° 75 kg U
(or 10 t natural uranium or
20 t depleted uranium)

Thorium 20 t thorium

* For plutonium containing less than 80% 23*Pu.

® Including low enriched uranium (LEU), natural uranium and depleted uranium.

TABLE 2. ESTIMATED MATERIAL CONVERSION TIMES FOR
FINISHED PLUTONIUM OR URANIUM METAL COMPONENTS

Beginning material form Conversion time
Plutonium, high enriched uranium (HEU) or **U metal Order of days

(7-10)
PuO,, Pu(NO,), or other pure plutonium compounds; Order of weeks
HEU or »3U oxide or other pure uranium compounds; (1-3)*

mixed oxide (MOX) or other unirradiated

pure mixtures containing plutonium,

uranium (33U + 25U > 20%); plutonium,

HEU and/or **U in scrap or other miscellaneous impure

compounds

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

Uranium containing <20% ***U and #3U; thorium Order of months
(3-12)

*  This range is not determined by any single factor, but the pure plutonium and uranium

compounds will tend to be at the lower end of the range and the mixtures and scrap at
the higher end.
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3.22. Technical objectives. Objectives established for a State, through the
conduct of acquisition path analysis or diversion path analysis, to guide the
planning, conduct and evaluation of safeguards activities.

The TAEA seeks to address the technical objectives to detect and deter
any proscribed activity along a possible acquisition path or diversion path. The
technical objectives support the IAEA Secretariat in addressing the generic
safeguards objectives. The prioritization of technical objectives aims at the
concentration of safeguards effort on areas of greater safeguards significance.

3.23. Technical objective performance target. The degree to which a technical
objective should be addressed in a State-level safeguards approach (SLA)
(e.g. the required detection probability for the diversion of 1 significant quantity
(SQ) of nuclear material within a period of time). Safeguards measures and
safeguards activities, along with their frequency and intensity, are selected during
SLA development to meet these targets.

3.24. Verification effort. The level of safeguards activities conducted by the
IAEA for the State, both in the field and at IAEA Headquarters. In the field, the
level of effort can be expressed as the frequency and the intensity of the activities
(i.e. how often and the extent to which they are conducted).

3.25. Intensity of safeguards activity. A parameter defining the amount of effort
associated with a given safeguards activity or the extent of verification required.

For example, the intensity of fresh fuel verification during an inspection
could involve item counting and verification with 50% detection probability
for gross defects.

3.26. Frequency of safeguards activity. A parameter defining how often a
given safeguards activity needs to be conducted.

3.27. IAEA inspection goal. The goal specified for IAEA verification activities
at a given facility based on the Safeguards Criteria. The inspection goal for a
facility consists of a quantity component and a timeliness component.

3.28. 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 significant
quantity (SQ) or more of nuclear material over a material balance period (MBP)
and that there has been no undeclared production or separation of direct use
material at the facility over that period.
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3.29. 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 of 1 significant quantity (SQ)
or more at a facility during a calendar year.

3.30. Annual implementation plan (AIP). An annual plan developed for each
State on the basis of the relevant safeguards approach, consisting of a schedule
of safeguards activities to be conducted for a State during a given calendar
year in order to address the technical objectives. The AIP is an internal IAEA
document that can be updated during the course of the year to take into account
any needed follow-up actions resulting from the conduct of safeguards activities
or new information.

3.31. Design information. Information concerning nuclear material subject to
1IAEA safeguards under the relevant agreement and the features of facilities relevant
to safeguarding such material (see para. 8 of [153]; see also para. 32 of [66]).

Design information includes the facility description; the form, quantity,
location and flow of nuclear material to be or being used; facility layout and
containment features; and procedures for nuclear material accountancy and
nuclear material control. This information is used by the TAEA, inter alia, to
design the facility safeguards approach, to determine material balance areas
(MBAs) and select key measurement points (KMPs) and other strategic points,
to develop the design information verification (DIV) plan and to establish the
essential equipment list (EEL).

Design information for existing facilities should be provided by the State
during discussion of the subsidiary arrangements; 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, including decommissioning. Under an
item-specific 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).

3.32. Design information questionnaire (DIQ). A document submitted by States
to provide information on the design of a facility in accordance with para. 42
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of [153] and within the time limits specified in the subsidiary arrangements. An
updated DIQ is submitted whenever there is a planned modification relevant for
safeguards purposes or a significant change in the facility design or operating
practices, and as specified in the subsidiary arrangements. The IAEA provides
States with standard forms to record and submit the design information required
by it for the different facility types and for locations outside facilities (LOFs).

3.33. 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.

3.34. Essential equipment list (EEL). A list of equipment, systems and
structures essential for the operation of a facility. The EEL is facility specific and
is established during the design information examination (DIE). 1t identifies those
items that may influence the facility’s operational status, function, capabilities
and inventory.

3.35. Flowsheet verification (FSV). In the context of the neptunium (Np) and
americium (Am) monitoring scheme, FSV addresses the acquisition path whereby
a State could accumulate quantities of separated neptunium and/or americium
through separation activities at relevant facilities in the State (i.e. facilities which
have nuclear material containing neptunium and/or americium and the actual or
potential capability for separating these materials).

FSV is meant to provide direct confirmation that these facilities are being
operated as declared. The F'SV concept and general implementation provisions
are described in [1998] and [1999]. Further advice from the IAEA Secretariat
on technical parameters and modalities which could be applied to distinguish
between neptunium and americium in the implementation of the monitoring
scheme is given in the Attachment to [1999].

3.36. Quality management system of the IAEA Department of Safeguards.
A formalized system that documents processes, procedures and responsibilities
for achieving quality policies and objectives. The quality management system
is the primary mechanism to ensure that safeguards activities are undertaken
in an efficient, effective and consistent fashion providing oversight of the key
1IAEA safeguards processes to ensure impartiality, effectiveness and efficiency of
safeguards implementation.
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4. NUCLEAR MATERIAL, NON-NUCLEAR MATERIAL,
NUCLEAR INSTALLATIONS AND NUCLEAR RELATED
ACTIVITIES

Safeguards agreements between a State (or States) and the IAEA and
protocols thereto set out the provisions and procedures for the application of
1AEA safeguards on nuclear material, non-nuclear material, facilities, equipment
and locations and/or for information to be provided in respect of nuclear related
activities in the State (or States). In addition, States may have arrangements
with the IAEA relating to the provision to the IAEA of additional information on
nuclear related activities and on the import and/or export of specified equipment.
What follows is an explanation of safeguards relevant terms used in connection
with nuclear material, non-nuclear material, facilities, equipment, locations and
information on nuclear related activities.

4.1. Nuclear material. Any source material or special fissionable material as
defined in Article XX of the Statute of the IAEA; see also para. 112 of [153],
para. 77 of [66] and Article 18.h of [540].

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. TIsotope. 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 preceding the
element symbol (e.g. “U, ?*°Pu) or as numbers following the name or symbol
of the element (e.g. uranium-233, 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. As defined in the Statute of the IAEA (Article XX.3):

“[U]ranium 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”.
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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
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 Article 18.h of [540].
Ore concentrate is considered to be source material.

4.5. Special fissionable material. As defined in the Statute of the IAEA
(Article XX.1):

“[P]lutonium-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.”

See also para. 112 of [153] and Article 18.h of [540].

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 with kinetic energy above 1 MeV).

Isotopes that undergo fission by neutrons of all energies, including slow
(thermal) neutrons, are usually referred to as fissile material or fissile isotopes.
For example, U, 23U, **’Pu and ?*'Pu are referred to as both fissionable and
fissile, while 2**U and 2*°Pu are fissionable but not fissile.

4.7. Fertile material. A type of nuclear material that can be converted into
a special fissionable material through the 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 into fissionable **’Pu and “?U, respectively.

4.8. Uranium. A naturally occurring radioactive element with atomic

number 92 and symbol U. Natural uranium contains isotopes ***U, ***U and ***U;
uranium isotopes **U, **3U and U are produced by transmutation.
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4.9. Natural uranium. Uranium as it occurs in nature, with 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;Oq, often called ‘yellowcake’.

4.10. Depleted uranium. Uranium in which the abundance of the isofope
23U is less than that occurring in natural uranium, for example uranium
in spent fuel from natural uranium fuelled reactors and tails from wuranium
enrichment processes.

4.11. Low enriched uranium (LEU). Enriched uranium containing less than
20% in weight per cent (wt%) of the isotope **U. LEU is considered a special
fissionable material and an indirect use material.

4.12. High enriched uranium (HEU). Enriched uranium containing 20% or
more in weight percent of the isotope *°U [540, Article 18.e]. HEU is considered
a special fissionable material and a direct use material.

4.13. Uranium-233. An isotope of uranium which is produced by the
transmutation of ***Th by irradiating thorium fuel in a reactor. Uranium-233 is
considered a special fissionable material and a direct use material.

4.14. Plutonium. A radioactive element which occurs only in trace amounts in
nature, with atomic number 94 and symbol Pu. Produced by irradiating uranium
fuels, plutonium contains varying percentages of the isotopes ***Pu, **Pu,
240py, 24'py and 2**Pu. Plutonium containing any **’Pu is considered a special
fissionable material and, except for plutonium containing 80% or more of ***Pu,
a direct use material.

4.15. 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 and a direct use material.

4.16. 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.

4.17. 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
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241py, are fissionable and may have the potential to be used in a nuclear explosive
device. While not defined by the Statute of the IAEA as source material or special
fissionable material, information on separated americium is collected by the
IAEA under the neptunium (Np) and americium (Am) monitoring scheme with
relevant States. Americium has sometimes been referred to as an ‘alternative
nuclear material’.

4.18. 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 by the Statute of the IAEA as source material or
special fissionable material, separated neptunium is monitored by the IAEA
under the neptunium (Np) and americium (Am) monitoring scheme with relevant
States. Neptunium has been referred to as an ‘alternative nuclear material.’

4.19. Enrichment.  The relative amount (i.e. ratio) of a particular isofope
(stable or radioactive) compared with the total amount of all isotopes of the same
chemical element within a sample. Enrichment is usually stated as a percentage,
either by weight (wt%) or isotopic abundance. The term ‘enrichment’ also refers
to the process by which the ratios of the isofopes of a given chemical element
(stable or radioactive) are altered, such as the production of enriched uranium
or heavy water.

In para. 105 of [153] and para. 73 of [66], this term refers to “the ratio of
the combined weight of the isotopes uranium-233 and uranium-235 to that of the
total uranium in question.”

4.20. 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).

4.21. 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.

4.22. Reprocessing. The separation of nuclear material from fission products
in irradiated nuclear material.
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4.23. Material type. Classification of nuclear material according to the element
contained and, for uranium, the level of enrichment. The types are plutonium,
high enriched uranium (HEU), 233y, depleted uranium, natural uranium, low
enriched uranium (LEU) and thorium.

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 fransmutation or further
enrichment. It includes plutonium containing less than 80% >**Pu, high enriched
uranium (HEU) and **U. Chemical compounds, mixtures of direct use materials
(e.g. mixed oxides (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 into components of nuclear explosive devices than would
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 uranium, natural uranium, low enriched uranium (LEU) and
thorium, all of which must be processed further 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, drum or other container). Bulk material is material
in loose form, such as liquid, gas or powder, or in a large number of small
units (e.g. pellets) 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 one of the following is the case:

“(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.”
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4.29. Effective kilogram (ekg). A special unit used in the safeguarding of
nuclear material. As described in para. 104 of [153] and para. 72 of [66], the
quantity of nuclear material in ekg is obtained by taking the following:

(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;

(c) 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.

4.30. Feed material. Nuclear material introduced at the start of a process
operation, for example UF, as the feed for an enrichment process or for a UO,
conversion process, or UO, as the feed for a fuel fabrication operation.

4.31. Scrap. Recyclable nuclear material rejected from the process stream.
Clean scrap comprises rejected process material that can be reintroduced into the
process stream without the need for purification, while dirty scrap may require
separation of the nuclear material from contaminants, or chemical treatment to
return the material to a state acceptable for subsequent processing.

4.32. Waste. In the context of I4EA safeguards, this refers to waste containing
nuclear material in concentrations or chemical forms which make the nuclear
material no longer usable for any nuclear activity relevant from the point of
view of safeguards, or which has become practicably irrecoverable. Reporting
requirements to the IAEA for nuclear material contained in waste are specified
under the relevant safeguards agreement and additional protocol (AP) thereto,
as applicable. The termination of IAEA safeguards on nuclear material in waste
is based on a determination by the IAEA that certain of the relevant technical
conditions are met. Under an INFCIRC/153-type safeguards agreement,
where these conditions are not met but the State considers that the recovery of
safeguarded nuclear material from residues is not for the time being practicable
or desirable, para. 35 of [153] provides that the IAEA and the State shall consult
on the safeguards measures to be applied, in which case the nuclear material
remains subject to IAEA safeguards but is reported to the IAEA as transferred
to retained waste and is no longer included in the inventory of the material
balance area (MBA).

4.33. Hold-up. Nuclear material remaining in and about process equipment,
interconnecting piping, filters and adjacent work areas after shutdown of a plant.
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It may also be referred to as ‘material held up in process’ or ‘in-process material’
for plants in operation. Hold-up is difficult to measure and may be a contributor
to material unaccounted for (MUF), and therefore is important to minimize prior
to conducting a physical inventory taking. Some material in sold-up is recovered
through periodic maintenance such as filter exchanges and cleaning of process
equipment, often in preparation for conducting a physical inventory, while other
material in hold-up may be recovered only during the decommissioning of the
plant, such as material plated onto the walls of fixed piping. The IAEA nuclear
material accountancy principles require that hold-up be declared as part of the
physical inventory and/or inventory changes if the related equipment is transferred
between material balance areas (MBAs). Hold-up is mainly estimated on the
basis of plant or equipment specific models; these models are associated with
uncertainties larger than those typically observed for accountancy measurements.
Therefore, hold-up should be minimized as much as possible prior to conducting
a physical inventory. Developing hold-up models may involve dedicated
theoretical and experimental studies combined with the use of operational data
available through periodic maintenance (e.g. filter exchange, cleaning of process
equipment) and of information on the amount of hold-up material recovered
during the decommissioning of similar plants or equipment.

4.34. Fuel element (or 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.

4.35. Fuel component. Any of the components of a fitel element 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.

4.36. Specified non-nuclear material. For [4AEFA safeguards purposes,
non-nuclear material that can be used for the production of special fissionable
material. Under Article 2.a.(ix) of [540], States are required to provide the
IAEA with information on exports and, when requested, with the confirmation
of imports of such materials in quantities exceeding the limits indicated in
the relevant items of the list of specified equipment and non-nuclear material
for the reporting of imports and exports according to Article 2.a.(ix) (Annex II
to [540]). The non-nuclear material specified includes nuclear grade graphite as
well as deuterium and heavy water. Similar information may be provided to the
IAEA by States participating in the voluntary reporting scheme (VRS). Specified
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non-nuclear material may also be subject to JAEA safeguards under item-specific
safeguards agreements.

4.37. Nuclear grade graphite. Graphite with a purity level better than five 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 t) for any one recipient
country in any period of 12 months. This graphite is listed in Annex II to [540].

Note: The boron equivalent 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.

4.38. Deuterium and heavy water. The isofope of hydrogen with mass number
2 (*H) is commonly called deuterium (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 specified in Annex II to [540].

4.39. Zircaloy. An alloy consisting of zirconium and small amounts of other
metals (i.e. tin, iron, chromium and nickel). It is 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 specified in Annex II to [540].

4.40. Nuclear fuel cycle. A system of nuclear installations and activities
interconnected by streams of nuclear material. 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 waste management
installations and associated storage locations. 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.
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4.41. Physical model of the nuclear fuel cycle. A detailed overview of the
nuclear fuel cycle identifying, describing and characterizing technical processes
used for converting source material to nuclear material suitable for use in a
nuclear weapon or other nuclear explosive device, and identifying each process
in terms of the equipment, nuclear material and non-nuclear material involved.
The physical model is used by the IAEA, inter alia, for acquisition path analysis
and for safeguards State evaluations.

4.42. Nuclear fuel cycle related research and development activities. As defined
in Article 18.a of [540]:

“[TThose 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.”

4.43. Facility. As defined in para. 106 of [153]:

“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”.

(See also Article 18.i of [540].) Under [66], two kinds of facility are defined (in
paras 78 and 81, respectively).
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4.44. Location outside facilities (LOF). “[A]ny 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]. Under para. 49 of [153], a State
is required to provide to the IAEA information in respect of nuclear material
customarily used outside facilities (i.e. at a LOF). The corresponding term under
para. 66 of [66] is “other locations”, which is used in item-specific safeguards
agreements to refer to installations where nuclear material outside principal
nuclear facilities is held, for example source material not stored in a sealed
storage facility.

4.45. 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, 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.

4.46. Bulk handling facility. A facility where nuclear material is held,
processed or used in bulk form. Where appropriate, bulk handling facilities
may be organized into multiple material balance areas (MBAs) for safeguards
purposes, for example by separating activities relating only to the storage and
assembly of discrete fuel items from those involving the 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 conversion plants,
enrichment (isotope separation) plants, fuel fabrication plants and spent fuel
reprocessing plants, and storage facilities for bulk material.

4.47. Facility life cycle. For I4EA safeguards purposes, a set of phases over
the lifetime of a nuclear facility. The facility life cycle phases are planned, under
construction, in operation, shut-down, closed-down and decommissioned for
safeguards purposes. Life cycle phases may apply to locations outside facilities
(LOFss), as appropriate.

4.48. Shut-down facility (or shut-down LOF). The ‘shut-down’ status of a
facility or location outside facilities (LOF) involves interrupting the operation of
a facility. During this phase, the facility is not in operation but contains nuclear
material and could be restarted in a short time. The ‘shut-down’ status of a
facility includes maintenance or modification shut-down, extended shut-down
and permanent shut-down. The ‘permanent shut-down’ status of a facility begins
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when operations related to the purpose of the facility, as declared in the facility’s
design information questionnaire (DIQ), have been permanently stopped but the
nuclear material has not been removed completely. This may include activities
related to the decommissioning (e.g. removal or recovery of nuclear material,
dismantling of equipment, decontamination, cleanout) of the facility.

4.49. Closed-down facility (or closed-down LOF). A facility or location
outside facilities (LOF) is in the closed-down phase when operations have
been permanently stopped and the nuclear material (including retained waste)
has been removed but the installation or /ocation has not been determined as
decommissioned for safeguards purposes.

4.50. Decommissioned for safeguards purposes. A facility or location outside
facilities (LOF) is considered to be decommissioned for safeguards purposes
when the TAEA has determined that the operations have been permanently
stopped, the nuclear material has been removed, and residual structures and
equipment essential for use of the facility or LOF have been removed or rendered
inoperable so that the facility or location is not used to store and can no longer be
used to handle, process or utilize nuclear material.

4.51. Nuclear installations. As the basis for categorization of facilities and
LOFss (locations outside facilities) outlined in [361], this term covers facilities and
LOFs under [153] and [540] as well as facilities and ‘other locations’ under [66].
It should be noted that the term ‘installation’ is also used more broadly, such
as in Article 18.b of [540], which refers to installations for the provision or use
of essential services, including hot cells for processing irradiated materials not
containing nuclear material; installations for the treatment, storage and disposal
of waste; and buildings associated with specified activities identified by a State
under Article 2.a.(iv) of [540].

4.52. Categorization of facilities and LOFs. A classification of facilities and
locations outside facilities (LOFs) based on [361] used for IAEA planning and
reporting of safeguards implementation. The categories are as follows:

Enrichment (isotope separation) plants;
Separate storage facilities;

A:  Power reactors,

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

D:  Fuel fabrication plants;

E:  Reprocessing plants;

F:

G:
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H:  Other facilities;

Other locations (LOFy);

Non-nuclear facilities or locations (for item-specific safeguards agreements
only).

bl

4.53. Power reactors. Any device in which a controlled, self-sustaining fission
chain reaction can be maintained (i.e. a nuclear reactor) intended to produce
electrical power or heat for district heating, industrial or transportation purposes.

4.54. Research reactors. Any nuclear reactor used as a research tool for
basic or applied research or for training. Some research reactors are used for
radioisotope production. The fission heat is generally removed by the coolant at
low temperature and is usually not used.

4.55. Critical assemblies. Any assembly used for research and consisting of a
configuration of nuclear material which, by means of appropriate controls, can
sustain a chain reaction. A critical assembly is distinguishable from a research
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.

4.56. Conversion plants. Any 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 (UF(). To produce material for fuel fabrication, the following
conversions are carried out: U;O4 or UF, to uranium dioxide (UO,); uranium
or plutonium nitrates to oxides; and uranium or plutonium oxides to metal.
Operations to convert UF, to UO, normally are performed in conversion sections
of uranium fuel fabrication plants, while conversions of uranium or plutonium
nitrates to oxides normally are performed in conversion sections of reprocessing
plants or in a mixed oxide (MOX) fuel fabrication plant.

4.57. Fuel fabrication plants. Any installation for manufacturing fie/ elements
or other reactor components containing nuclear material, such as targets. The
associated conversion, storage and analytical sections of the plant may be
included as parts of the fabrication plant.
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4.58. Reprocessing plants. Any plant especially designed for or containing
essential equipment capable of reprocessing nuclear material.

4.59. Enrichment (isotope separation) plants. Any plant especially designed
for or containing essential equipment capable of enrichment (isotope separation)

other than analytical instruments.

4.60. Separate storage facilities. Any installation which stores or is specifically
designed to store nuclear material generated or to be used by another installation.
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5. NUCLEAR MATERIAL ACCOUNTANCY

Nuclear material accountancy within the framework of IAEA safeguards
begins with the nuclear material accounting activities of facility operators and
the State (or regional) system of accounting for and control of nuclear material
(SSAC/RSAC), 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. What follows is a description of
safeguards relevant terms related to nuclear material accounting, including
relevant verification activities.

5.1. 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 the establishment of accounting areas; record keeping; calibration
of nuclear material measurement systems; nuclear material measurement;
preparation and submission of accounting reports; and verification of the
correctness of the nuclear material accounting.

5.2. Nuclear material accountancy. The practice of nuclear material
accounting by the operator of the facility or location outside facilities (LOF) and
the State or regional authority responsible for safeguards implementation (SRA)
through the State (or regional) system of accounting for and control of nuclear
material (SSAC/RSAC), inter alia, to satisfy the requirements of safeguards
agreements. The IAEA independently verifies the correctness of the nuclear
material accounting information in the facility records and the reports provided
by the SRA to the IAEA. Activities involving nuclear material accountancy
include the following:

Facility level

(a) Dividing operations involving nuclear material into material balance areas
(MBAs) and establishing material balance periods (MBPs);

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

(c) 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 or nuclear loss;
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(d)
(©)

®

(2

Determining periodically the quantities of nuclear material present within
each MBA by conducting a physical inventory;

Closing the material balance over the period between two successive
physical inventories and establishing the material unaccounted for (MUF)
for that period,;

Providing for an accounting and measurement control programme to
determine the accuracy and precision of calibrations and measurements and
the correctness of recorded source data and other data;

Testing the MUF against its estimated uncertainty (o, ) to assess whether
all nuclear material flows, whenever applicable, inventory changes and
inventories are correctly accounted for.

State/regional authority level

(a) Preparing and submitting nuclear material accounting reports to the IAEA,
as appropriate;

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

(c) Providing for IAEA inspector access and coordination arrangements, as
necessary, to enable the IAEA to carry out its verification activities;

(d) Verifying the nuclear material accountancy performance of facility
operators, as provided for in the State/regional regulations;

(e) Testing the MUF against its estimated uncertainty (o) to assess whether
all nuclear material flows and inventories are correctly accounted for.

14AEA level

(a) Independently verifying nuclear material accounting in facility records
and State reports by conducting activities as provided for in the safeguards
agreements;

(b) Determining the effectiveness of the SSAC/RSAC;

(c) Providing statements to the State on the IAEA’s verification activities
(see Statement on Inspection Results (90(a) Statement) and Statement on
Conclusions (90(b) Statement));

(d) Testing the MUF against its estimated uncertainty (o) to assess whether

all nuclear material flows and inventories are correctly accounted for and
whether the MUF can be explained by legitimate measurement uncertainties
to preclude diversion.

5.3. Inventory. The amount of nuclear material present at a facility or location
outside facilities (LOF) at any given time.
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5.4. Annual throughput. The “amount of nuclear material transferred
annually out of a facility working at nominal capacity” [153, para. 99].

5.5. Throughput. The “rate at which nuclear material is introduced into a
facility operating at full capacity” [66, para. 84].

5.6. Near real time accountancy (NRTA). A form of nuclear material
accountancy, particularly for bulk handling material balance areas (MBAs) with
large throughput, in which detailed inventory and inventory change data are
maintained by the facility operator for each item containing nuclear material and
are made available to the IAEA on a near real time basis. Associated measurement
uncertainties of every measurand used to establish the accountancy data are also
included in these data. This enables inventory verification to be carried out and
material balances to be established more frequently than, for example, at the
time of the annual physical inventory taking by the facility operator. When the
in-process inventory cannot be determined by measurement, NR7A4 requires that
an estimate, including its uncertainty, be made of the inventory in each piece of
equipment containing nuclear material, on the basis of documented techniques.

5.7. Material balance area (MBA). As defined in para. 110 of [153]:
“[A]n 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 TAEA shall be used as follows:

“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

50



5.8.

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;

(i) 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 measurements and thereby simplify the
application of safeguards and concentrate measurement efforts at key
measurement points;

(ii1)) 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”.

Catch-all material balance area (CAM). A material balance area (MBA)

that covers multiple locations outside facilities (LOFs) in a State for nuclear
material accounting purposes. LOF’s covered by such an MBA are often identified
as key measurement points (KMPs) within the CAM.

5.9.

5.10.

Strategic point. As defined in para. 116 of [153]:

“[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.”

Key measurement point (KMP). As defined in para. 108 of [153]:
“[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.”
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5.11. Batch. A portion of nuclear material for which the composition and
quantity are defined by a single set of specifications or measurements. One batch
may be composed of one item or a number of separate items, or may be in bulk
form as a whole.

5.12. Batch data. As defined in para. 101 of [153]:

“[TThe 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 contained plutonium;

(b) Grams of total uranium and grams of contained uranium-235 plus
uranium-233 for uranium enriched in these isotopes; and

(¢) Kilograms of contained thorium, natural uranium or depleted uranium.

For reporting purposes the weights of individual items in the batch shall be
added together before rounding to the nearest unit.”

5.13. Source data. As defined in para. 115 of [153]:

“[TThose data, recorded during measurement or calibration or used to derive
empirical relationships, which identify nuclear material and provide batch
data. “Source data” may include, for example, weight of compounds,
conversion factors to determine weight of element, specific gravity,
element concentration, isotopic ratios, relationship between volume and
manometer readings and relationship between plutonium produced and
power generated.”

5.14. Identity data (or identification data). Those data needed to uniquely
characterize an item, batch or stratum of nuclear material. Examples are a
material balance area (MBA), nuclear material type, batch identification,
material description, and type and date of an inventory change. Note that a batch
identifier (batch ID) is unique within the MBA. Two batches in an MBA cannot
have the same batch ID at the same time.

5.15. Unified uranium. A category of wranium, used for nuclear material
accounting and reporting purposes under INFCIRC/153-type safeguards
agreements, where all uranium (i.e. natural, depleted and enriched) is included
in a single (unified) account. The material balance area (MBA) and the State
(or regional) system for accounting for and control of nuclear material
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(SSAC/RSAC) must account for and report the grams of total uranium and grams
of contained *°U plus *U regardless of the enrichment for the batch of nuclear
material. The use of a unified uranium account is a point of negotiation in the
subsidiary arrangements.

5.16. Material description code (MDC). Description of a nuclear material
batch in an accounting report under the relevant safeguards agreement. For
example, nuclear material batches are described by four parameters in Code 10:
physical form; chemical composition; containment or type of container; and
irradiation status and quality.

5.17. Inventory change. “[A]n increase or decrease, in terms of batches, of
nuclear material in a material balance area” [153, para. 107]. Such a change
may involve one of the following:

(a) Increases: Import, domestic receipt, nuclear production, accidental gain,
retransfer from retained waste and de-exemption of nuclear material from
[IAEA safeguards.

(b) Decreases: Export, domestic shipment, nuclear loss, other loss, measured
discard, transfer to retained waste, exemption of nuclear material from
IAEA safeguards and termination of IAEA safeguards on nuclear material
transferred to non-nuclear use.

(¢) Rebatching: Changes in the structure or name of a batch are referred to as
rebatching and are reported in inventory change reports (ICRs).

Inventory changes are associated with a two-character code, called the
inventory change code. The codes are defined in model subsidiary arrangement
Code 10. The most common inventory change codes are defined below in
terms 5.18-5.30.

5.18. Import and export (inventory change codes: RF, SF). International
transfer of nuclear material subject to IAEA safeguards into or out of a State.
The responsibility for material which is transferred internationally is defined
in para. 91 of [153], and the requirements for notification of the IAEA by the
responsible States are provided in paras 63, 92-96 and 107 of [153].

5.19. Domestic receipt (inventory change codes: RD, RN, RS). According to
para. 107 of [153], the receipt from other material balance areas (MBAs) within
a State, receipt from a non-safeguarded (non-peaceful) activity or receipt at the
starting point of safeguards (under a comprehensive safeguards agreement).
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5.20. Nuclear production (inventory change code: NP). According to para. 107
of [153], the generation of special fissionable material through irradiation of
fertile material in a reactor. Nuclear production of fissionable material is also
applicable to an accelerator.

5.21. Accidental gain (inventory change code: GA). Unforeseen nuclear
material that is present in a material balance area (MBA), except when detected
in the course of a physical inventory taking by the facility operator.

5.22. De-exemption (inventory change codes: DU, DQ). “[R]eapplication of
safeguards on nuclear material previously exempted therefrom on account of its
use or quantity” [153, para. 107].

5.23. Retained waste (inventory change code: TW). “/Njuclear material
generated from processing or from an operational accident, which is deemed to be
unrecoverable for the time being but which is stored” [153, para. 107]. The actual
inventory change used in accounting records and reports is termed ‘transfer to
retained waste’. Nuclear material transferred to retained waste is stored at the
material balance area (MBA) and continues to be subject to /AEA safeguards but
is not included in the inventory of the MBA. See also waste.

5.24. Domestic shipment (inventory change codes: SD, SN). “[S]hipments to
other material balance areas or shipments for a non-safeguarded (non-peaceful)
activity” within a State [153, para. 107].

5.25. Nuclear loss (inventory change code: LN). “[L]oss of nuclear material
due to its transformation into other element(s) or isotope(s) as a result of nuclear
reactions” [153, para. 107]. Nuclear loss also includes burnup of nuclear material
in a reactor and decay (e.g. of **'Pu) during storage.

5.26. Measured discard (inventory change code: LD). “/Njuclear material
which has been measured, or estimated on the basis of measurements, and disposed
of in such a way that it is not suitable for further nuclear use” [153, para. 107].

5.27. Exemption (of nuclear material) (inventory change codes: EU, EQ).
“[E]xemption of nuclear material from safeguards on account of its use or

quantity” [153, para. 107].

5.28. Termination of IAEA safeguards (inventory change code: TU).
Termination of IAEA safeguards on nuclear material pursuant to para. 35 of [153].
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5.29. Other loss (inventory change code: LA). “[F]or example, accidental loss
(that is, irretrievable and inadvertent loss of nuclear material as the result of an
operational accident) or theft” [153, para. 107].

5.30. Rebatching (inventory change codes: RM, RP). Batch follow-up in the
material balance area (MBA) (up to specified points or over the MBA as a whole),
which may be performed by reporting the decreases and corresponding increases
in the contents of specified batches directly and without associated changes in
the total inventory for the MBA. These decreases and matching increases in given
batches should be reported simultaneously in separate entries, as if they were
inventory changes. Batch follow-up codes detail changes, which can include, but
are not limited to, structural changes as well as batch names. This procedure may
also be used whenever a batch ceases to exist (i.e. all material is transferred into
another batch) as well as when a batch is simply renamed.

5.31. Adjustment. “[A]n entry into an accounting record or a report showing a
shipper/receiver difference or material unaccounted for” [153, para. 98].

5.32. Correction. As defined in para. 103 of [153]:

“[A]n entry into an accounting record or a report to rectify an identified
mistake or to reflect an improved measurement of a quantity previously
entered into the record or report. Each correction must identify the [prior]
entry to which it pertains.”

5.33. Accounting records. A set of data kept at each facility or location outside
facilities (LOF) showing the quantity of each type of nuclear material present,
its location within the facility (or LOF) and any changes affecting it. Accounting
records, such as a general ledger, contain the following information:

“[IIn respect of each material balance area:

(a) All inventory changes, so as to permit a determination of the book
inventory at any time;

(b) All measurement results that are used for determination of the physical
inventory; and

(c) All adjustments and corrections that have been made in respect of
inventory changes, book inventories and physical inventories” [153,
para. 56].
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In addition, “for all inventory changes and physical inventories the records
shall show, in respect of each batch of nuclear material: material identification,
batch data and source data” [153, para. 57].

5.34. Operating records. A set of data kept at each facility on the operation
of the facility in connection with the use or handling of nuclear material. The
operating records of a reactor show, for example, the integrated thermal power
produced by the reactor for a given period and the associated data of the reactor
operation for that period as needed to determine the nuclear production and
nuclear loss, and the location of each fuel element at any time. Operating records
contain the following information:

“[IIn respect of each material balance area:

(a) Those operating data which are used to establish changes in the
quantities and composition of nuclear material,

(b) The data obtained from the calibration of tanks and instruments and
from sampling and analyses, the procedures to control the quality of
measurements and the derived estimates of random and systematic
error;

(c)  Adescription of the sequence of the actions taken in preparing for, and
in taking, a physical inventory, in order to ensure that it is correct and
complete; and

(d) A description of the actions taken in order to ascertain the cause
and magnitude of any accidental or unmeasured loss that might
occur” [153, para. 58].

5.35. Supporting document. A record containing identity data, source data and
batch data for each accounting transaction, such as shipping documents, weight
(volume) records, laboratory records, charge and/or discharge records and power
production records.

5.36. Measurement system. Procedures, personnel and equipment, as well as
standards, certifications and calibrations, used for determining the quantities
of nuclear material received, produced, shipped, lost or otherwise added to
or removed from inventory, and the quantities on inventory, as provided for
in paras 32(a) and 32(b) of [153]. This system should provide for, inter alia,
the following:
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(a) Identification of key measurement points (KMPs), accountability areas,
inventory locations and the characteristics of the nuclear material to be
measured;

(b) Specification of the measurement performance desired;

(c) Specification of the measurement techniques employed;

(d) Specifications for measurement equipment;

(e) Equipment maintenance provisions and procedures;

(f) Operator’s qualifications and provisions for training;

(g) Calibration standards and procedures;

(h) Routine measurement and data analysis procedures;

(i) Procedures for controlling measurement quality and maintaining
performance at the desired level;

() Procedures for generating sample plans and obtaining representative
samples;

(k) Procedures for combining measurements and measurement uncertainties to
calculate material unaccounted for (MUF) and MUF uncertainty (oy,5);

(I)  Evaluation of precision and accuracy of measurements and the estimation of
measurement uncertainty (see para. 32(b) of [153]).

Paragraph 55 of [153] provides “that the system of measurements on which
the [facility] records used for the preparation of reports are based shall either
conform to the latest international standards or be equivalent in quality to such
standards”. Such standards include the international standards of accountancy
(ISA) and international target values (ITVs).

5.37. Metrological traceability. As defined by the Joint Committee for Guides
in Metrology (bold omitted): “[P]roperty of a measurement result whereby the
result can be related to a reference through a documented unbroken chain of

calibrations, each contributing to the measurement uncertainty’.

5.38. International standards of accountancy (ISA). Values of the relative
measurement uncertainty o expected for closing a material balance. These
values, which were established in the 1970s on the basis of operating experience
at the various types of bulk handing facility, are considered to be achievable
under the conditions of normal operation. Table 3 shows J; (expressed as a
relative standard deviation (RSD)) for different types of bulk handling facility.

3 JOINT COMMITTEE FOR GUIDES IN METROLOGY, International Vocabulary of
Metrology: Basic and General Concepts and Associated Terms (VIM), 3rd edn, 2008 Version
with Minor Corrections, JCGM 200:2012, JCGM, Sevres (2012).
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TABLE 3. EXPECTED MEASUREMENT UNCERTAINTY 6, (RELATIVE
STANDARD DEVIATION) ASSOCIATED WITH CLOSING A MATERIAL
BALANCE

Bulk handling facility type g
Uranium enrichment 0.002
Uranium fabrication 0.003
Plutonium fabrication 0.005
Uranium reprocessing 0.008
Plutonium reprocessing 0.010
Separate scrap storage 0.04
Separate waste storage 0.25

5.39. International target values (ITVs). Values of random and systematic
measurement uncertainty components which should be achievable under
regular conditions for typical industrial laboratories and safeguards verification
measurements for destructive analysis (DA), non-destructive assay (NDA) and
bulk measurements (weight, volume) performed on nuclear material. They are
expressed as relative standard deviations (RSDs) and are values for uncertainties
associated with a single determination result. For example, this may be the
result reported by one laboratory on one sample (independent of the analytical
scheme applied internally in the laboratory) or the result of an NDA measurement
performed on a single item. The values are based on actual practical measurement
experiences and are intended to be used as a reference for routinely achievable
measurement quality by facility operators, State (or regional) systems for
accounting for and control of nuclear material (SSAC/RSACs) and the TAEA.
The values are regularly updated to address changes in measurement capabilities,
methods and techniques and their application to nuclear material.

5.40. Stratum/strata. A grouping of items and/or batches having similar
physical characteristics (e.g. *°U enrichment, plutonium isotopic composition,
container size, homogeneity) and chemical characteristics (e.g. composition,
additives) and for which the operator declared values are based on a common
accounting method. Strata are established to enable effective verification of
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these items and/or batches (e.g. effective statistical sampling plans, effective
measurements) and to perform effective material balance evaluation. The desired
end result of stratification is that the items and/or batches in a particular stratum
are as similar as possible with respect to the physical and chemical characteristics
relevant for verification purposes. Each stratum is given a code with a maximum
of five characters (e.g. SF for spent fuel, FF for fresh fuel).

5.41. Rounding adjustment. Used to account for differences between
summarized material balance report (MBR) values and the sum of amounts in the
corresponding entries in inventory change reports (ICRs) or physical inventory
listings (PILs). Each component of the MBR can have a rounding adjustment
denoted by ‘RAxx’, where xx is the MBR component.

5.42. Source documents. The original documents containing the information
used by the operator in its accountancy system (records), including the
documents containing the source data (e.g. the delivery receipts signed by the
shipper/receiver supporting documents).

5.43. Book inventory (BI). “[T]he algebraic sum of the most recent
physical inventory of that material balance area and of all inventory
changes [increases/decreases] that have occurred since that physical inventory
was taken” [153, para. 102]. The B/ value is typically maintained in an accounting
record known as the general ledger.

5.44. Physical inventory. “[T]he sum of all the measured or derived estimates
of batch quantities of nuclear material on hand at a given time within a material
balance area, obtained in accordance with specified procedures” [153, para. 113].
The beginning and ending physical inventories of a material balance period
(MBP) are determined by the facility operator as a result of a physical inventory
taking and are reported to the IAEA in the physical inventory listing (PIL). The
physical inventory is verified by the TAEA during a physical inventory verification
(PIV) inspection. The ending physical inventory for an MBP is also the beginning
physical inventory for the next MBP.

5.45. Material balance component. The combination of all strata in one
term of the material balance equation (i.e. the material unaccounted for (MUF)
equation); for example, arriving UF, cylinders, UO, powder in drums and any
other increases are combined in the inventory of the material balance area (MBA).

5.46. Material unaccounted for (MUF). “[T]he difference between book
inventory and physical inventory” [153, para. 111]. This is calculated for a
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material balance area (MBA) over a material balance period (MBP) using the
material balance equation, commonly written as:

MUF = (PB+X - Y) - PE

where the four material balance components are as follows:

PB is the beginning physical inventory;
X is the sum of increases to inventory;
Y is the sum of decreases from inventory;

and PE is the ending physical inventory.

Because the book inventory (BI) is the algebraic sum of PB, X and ¥, MUF
can be described as the difference between the ending B/ and the ending physical
inventory. For item MBAs, MUF should be zero; a non-zero MUF is an indication
of a problem (e.g. accounting mistakes) which should be investigated. For bulk
handling MBAs, a non-zero MUF is expected because of measurement uncertainty
and the nature of processing of nuclear material in bulk form (a negative MUF is
a ‘gain’ of material). The operator’s measurement uncertainties associated with
the strata in each of the four material balance components are combined with
the material quantities to determine the uncertainty of the material balance, also
referred to as oy

5.47. Cumulative material unaccounted for (CuMUF). The algebraic sum of
the material unaccounted for (MUF) for a material balance area (MBA) over
several material balance periods (MBPs).

5.48. Shipper/receiver difference (SRD) (inventory change code: DI). “[T]he
difference between the quantity of nuclear material in a batch as stated by
the shipping material balance area and as measured at the receiving material
balance area” (para. 114 [153]). The SRD can be positive or negative (a positive
SRD is a ‘loss’ of material). For example, when the receiver declares the shipper
value to be 100 kg in a UO, drum and the receiver declares a measurement of
95 kg, the SRD is 100 — 95 =5 kg.

5.49. Cumulative shipper/receiver difference. = The algebraic sum of the
shipper/receiver differences (SRDs) for a material balance area (MBA) over

several material balance periods (MBPs).

5.50. Material balance period (MBP). The time between two consecutive
physical inventory takings as reflected in the State’s material balance
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report (MBR). Under some item-specific safeguards agreements, the term is
used to refer to what more accurately should be called the book balance period,
since the beginning and the ending dates of the period are not linked to physical
inventory takings or to the inspection dates.

5.51. Examination of records. A set of IAEA inspection activities which
under [153] is referred to as an examination of records and under [66] as auditing
activities. Facility records are examined with the intent of establishing a correct
set of data upon which to base the verification of the flow and the inventory of
nuclear material. Examination of records consists of all or some of the following
activities: examination of accounting records, examination of operating
records; reconciliation of accounting with operating records; updating of the
book inventory; and comparison of facility records with State reports and/or
notifications to the IAEA.

5.52. Updating of the book inventory. An IAEA inspection activity which
requires that the inspector establish a book inventory (BI) of a material balance
area (MBA); that is, the amount of nuclear material that should be present in
the MBA. The updating is based on the B/ value established during the previous
inspection and uses facility records and supporting documents covering the
intervening period. The B/ value is the basis for verification of the inventory
of nuclear material actually present in the MBA as of the date when the
BI was updated.

5.53. Inventory change verification. An IAEA inspection activity intended to
verify a recorded increase or decrease of the inventory of nuclear material in a
material balance area (MBA). Verification of inventory changes, as components
of the material balance, is essential for the IAEA’s verification of the overall
material balance and the determination of the inspector’s estimate of material
unaccounted for (IMUF). The verification is based on the inventory change data
in the facility records and supporting documents and involves the use of TAEA
accountancy verification methods.

5.54. Inventory verification. An IAEA inspection activity intended to confirm
that the amount of nuclear material actually present at a given time within a
material balance area (MBA) is in agreement with the operator’s recorded book
inventory (BI) of nuclear material for the MBA. Under [153], the verification
of inventory is performed at inventory key measurement points (KMPs). There
are two types of inventory verification: physical inventory verification (PIV) and
interim inventory verification (I1V).
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5.55. List of inventory items (LII) (or itemized inventory listing (IIL)). A set
of records used by operators to record the itemized inventory, such as in material
balance areas (MBAs) and at key measurement points (KMPs).

5.56. Physical inventory verification (PIV). An IAEA inspection activity that
closely follows, or coincides with, the physical inventory taking which closes
the material balance period (MBP). The basis for a PIV is the list of inventory
items (IIL) prepared by the operator. The data are reconciled with the physical
inventory listing (PIL) reports submitted by the State to the IAEA.

5.57. Physical inventory verification equivalent. A physical inventory
verification (PIV) inspection intended after a physical inventory taking when a
nuclear reactor remains in operation and is not shut down for periodic refuelling
in a given calendar year. As a result of changes in fuel design and reactor
operation, facility owners are increasingly operating reactors for extended periods
between refuelling (e.g. 18 months). Therefore, a physical inventory verification
equivalent inspection is a PIV which does not involve the verification of the
nuclear material in the reactor core which has been under seal since the previous
PIV. The inspection verification and reporting for a closed core PIV are based on
the itemized inventory list (LII) provided by the facility operator, which is derived
from the previous core loading configuration. The core contents (core fuel items)
will be verified by non-destructive assay (NDA) and visual observation at the
next core opening.

5.58. Interim inventory verification (IIV). An IAEA inspection activity
that takes place within a material balance period (MBP). Such verification is
for timely detection or, for example, for reestablishment of the inventory of
nuclear material.

5.59. Verification of nuclear material flows within an MBA. An [AEA
inspection activity carried out at strategic points other than key measurement
points (KMPs) or at strategic points for containment and/or surveillance within
a material balance area (MBA). Examples include verification of the transfer of
fresh and spent fuel assemblies into and out of the core of a reactor and sampling
of pellets at the rod loading stations of fuel fabrication plants.

5.60. Verification of the operator’s measurement system. A verification
activity carried out to enable the IAEA to assess the quality of the operator’s
measurement system so as to be able to independently estimate its accuracy
and precision, and to compare its accuracy and precision against international
target values (ITVs). Examples of this verification activity include observation
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of the operator’s measurement procedures, including procedures to calibrate
the operator’s measuring equipment; assessment of the operator’s measurement
of standards provided by the IAEA; and the taking of samples for destructive
analysis (DA) to assess the quality of the operator’s analytical methods.

5.61. IAEA accountancy verification methods. Methods and techniques used
by the IAEA to independently verify nuclear material accounting information.
Commonly used methods include identification and weighing of nuclear
material, volume determination, sampling and analysis, non-destructive assay
(NDA) (e.g. for bias, partial or gross defects), criticality check for verification,
item counting, spent fuel inventory check and seal verification. Each method
is identified by a single letter code according to IAEA procedures. See
also Section 6.

5.62. Code 10. Part of the subsidiary arrangements (General Part) that contains
the reporting formats for nuclear material accounting reports to be used by a
State. Code 10 defines the data fields, formats, structure and content of nuclear
material accounting reports. It is a primary reference when addressing nuclear
material accounting and reporting issues. For example, the material description
code (MDC) comprises four characters describing the physical form, the chemical
form, the containment, and irradiation status and quality. As an example, ‘BQ2F’
stands for complete fuel elements for a given reactor system (e.g. Assemblies
or bundles), dioxide, discrete fuel units and components, in shipping or storage
containers, fresh fuel elements or fuel assemblies. These types of detail are
specified in Code 10.

5.63. General ledger. The master system of records describing inventory
changes in a safeguarded facility. While the term is not referred to explicitly in
safeguards agreements, it is generally understood to include information required
under the relevant safeguards agreement in respect of account records. For
example, paras 56 and 57 of [153] provide that, for all inventory changes and
physical inventories, the accounting records shall show material identification,
batch data and source data; that records shall account for wranium, thorium
and plutonium separately in each batch of nuclear material; and that the date
of the inventory change and, when appropriate, the originating material balance
area (MBA) and the receiving MBA or the recipient, shall be indicated for each
inventory change.

A general ledger functions as one of the bases at the facility level of the
national system of accounting for and control of nuclear material, as referred
to in para. 7 of [153], and permits a determination of the book inventory
(BI) at any time.
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5.64. Nuclear material control. The State’s system of accounting for and
control of all nuclear material subject to safeguards under the relevant agreement
includes all the measures to control and be able to report at any time the actual
amounts and movements of nuclear materials for the State and each of its
material balance areas (MBAs).

Nuclear material control measures are included in the safeguards State’s
system to ensure that the nuclear material in the country will remain in peaceful
activities and that the State itself is capable of timely detection of diversion
of nuclear material. For example, the legal establishment of a licensing,
enforcement and inspection system within the country constitutes a measure of
control of nuclear material.

5.65. Element code. A single-letter code used in accounting reports — for
example, under an INFCIRC/153-type safeguards agreement — to characterize
the relevant chemical element (i.e. nuclear material). For IAEA safeguards, the
element name or code of the quantities specified in the subsequent columns
should be given. The codes in Table 4 should be used, unless otherwise indicated
in the relevant subsidiary arrangements and/or facility/location outside facilities
(LOF) attachment.

If in a given material balance area (MBA) the code for unified uranium
(‘U’) is used, it replaces codes ‘D’, ‘N’ and ‘E’, which consequently may not be
used (for more details, see Code 10).

TABLE 4. ELEMENT CODES USED IN ACCOUNTING

REPORTS

Keyword Code
Depleted uranium D
Natural uranium N
Enriched uranium E
Uranium, unified U
Plutonium P
Thorium T
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5.66. Category change procedure. Various categories of uranium which are
blended and accordingly combined into a single category, or where uranium had
its category changed as a result of blending, enrichment, depletion or burnup.
The associated codes to be used are as follows:

— EN: Enriched uranium to Natural uranium;
— ED: Enriched uranium to Depleted uranium;
— NE: Natural uranium to Enriched uranium;
— DN: Depleted uranium to Natural uranium;
— DE: Depleted uranium to Enriched uranium;
— ND: Natural uranium to Depleted uranium.

For material balance reports (MBRs), the consolidated category changes
should be reported as a decrease for the material balance pertaining to the
category in which the wranium had its category changed, and as an increase
for the material balance pertaining to the resulting uranium category. The code
appropriate for the category change should be used in inventory change reports
(ICRs), and the ‘element’, ‘unit’ and ‘weight of fissile isotopes’ will be reported
pursuant to the category covered in the MBR. There are no category changes for
uranium reported as unified (for more details, see Code 10).

5.67. Measurement basis. This information serves to indicate whether or not
the reported batch data are based on measurements made in the material balance
area (MBA) and, if not, what they are based on. One of the keywords or codes in
Table 5 should be used.

Whenever at a key measurement point (KMP) only certain — but not
all — quantity parameters are measured (e.g. weight of total wranium in a
batch), whereas other parameters are accepted at face value (e.g. enrichment
as stated by the shipper), the keyword ‘measured’ is to be applied (for more
details, see Code 10).

5.68. Transit matching. An activity performed by the IAEA to match receipts
domestic and foreign from the receiving material balance area (MBA) with
shipments domestic and foreign from the shipping MBA or State and, respectively,
to match shipments domestic and foreign from the shipping MBA with respective
domestic and foreign receipts from the receiving MBA or State. A semi-annual
statement is sent to the Member States to inform them of the results of this
activity and to request any relevant follow-up information as needed.
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TABLE 5. KEYWORDS OR CODES TO DESCRIBE THE

MEASUREMENT BASIS
Keyword Code Explanation
Measured M The batch data are based on measurements made at the

Measured
elsewhere

Tagged

Labelled

material balance area (MBA), including key measurement
points (KMPs) on its boundary.

The batch data are based on measurements made at
another MBA.

The batch data are based on measurements previously
made at the same MBA and have been reported for that
MBA in an inventory change report (ICR) or physical
inventory listing (PIL) and the measurements have not
been repeated.

The batch data are based on measurements previously
made at another MBA and have been reported for the
present MBA in an ICR or PIL without remeasurement.
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6. NUCLEAR MATERIAL MEASUREMENT
TECHNIQUES AND EQUIPMENT

Nuclear material verification depends on techniques and equipment for
sampling, measurement and analysis of nuclear material. Physical standards are
required for the calibration of measurement equipment and to provide a basis for
determining the accuracy of measurements.

6.1. Calibration. A set of actions used when setting up the measurement
system and during periodic validation of the performance of an instrument or
measurement system to quantify the relation between instrument output and the
value of standards considered as representing the true measured values. Through
calibration, measurement biases can be minimized and the precision of an
instrument or measurement system can be estimated. Calibration is performed
using certified reference materials or standards. The result of the calibration (or
calibrations) is recorded in a document called a calibration certificate and is
sometimes expressed as a calibration factor or a set of calibration parameters,
for example in the form of a calibration curve. The calibration process should
include an estimate of the associated random and systematic components of
measurement error variances.

6.2. Reference material. A material, sufficiently homogeneous and stable
with reference to specified properties, which has been established to be fit for its
intended use in measurement or in examination of nominal properties. A ‘certified
reference material’ is reference material accompanied by documentation issued
by an authoritative body which provides one or more specified property values
with associated uncertainties and traceabilities. Certified reference materials
include the following:

— Primary (measurement) standards, which are of high metrological quality
and have an acceptable value without reference to other standards;

— Secondary (measurement) standards, which are established through
calibration with respect to a primary standard;

— Derived/working standards, which have a value assigned by comparison
with a primary or secondary standard of the same quantity.

6.3. Bulk measurement. Determination of the mass of material subject to JAEA
safeguards verification, such as solid materials or solutions in containers and
solutions or powders in tanks. For material where only volume measurement is
possible, the mass can be calculated by using the density of the material measured,
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to the extent possible, in a manner that is representative (i.e. representative
sample) at the time of the bulk measurement. In the context of JAEA safeguards,
a bulk measurement can be combined with sampling, which also permits the
precise determination of the chemical composition of the material as well as the
concentration of safeguards relevant isotopes.

6.4. Matrix. The components of a sample other than the component being
measured. In some cases, the matrix material has a considerable influence on
the response of the measuring equipment, and therefore on the measurement
results. These are called ‘matrix effects’. For example, the presence of hydrogen
or fluorine in a matrix can have an impact on results obtained through the use of
a neutron coincidence counting technique.

6.5. Material sample. A part or quantity selected from a larger group of
items or quantity of material for inspection or analysis. The sample should
be representative, meaning it is typical with respect to certain specified
characteristics of the population or material from which the sample is collected.
A material sample is a small quantity of material taken from one item or container
for measurement. A composite sample is obtained by taking several quantities
from one or more containers, mixing them together and then selecting one or
more aliquots for measurement.

6.6. Representative sample. A sample which is typical with respect to certain
specified characteristics of the population or material from which the sample
is collected. For example, in swipe sampling, selecting only large units from a
mixed population of large and small units would give a sample that is typical
of the large units; however, it would be a non-representative sample of the
mixed population. To obtain a representative sample of this mixed population,
the population should first be divided into two separate groups (strata) of large
and small items and these groups should then be sampled separately. In material
sampling, homogenization of material (e.g. solutions) prior to sampling may be
required to obtain a representative sample.

6.7. Calorimetry. A method used for determining the amount of plutonium
in a sample by measuring its thermal power emission and converting this
measurement to plutonium quantity by using the abundances of plutonium
isotopes and of americium measured separately, and standard values of the
thermal emission rates of the plutonium isotopes and americium.

6.8. Assay. A measurement which establishes the quantity and composition of
nuclear material present in the items being measured; the term is also used as a
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synonym for ‘analysis’. There are two methods used: destructive analysis (DA)
and non-destructive assay (NDA).

6.9. Destructive analysis (DA). Determination of nuclear material content
and, if required, of the isotopic composition of chemical elements present in the
sample. DA normally involves destruction of the physical form of the sample. In
the context of JAEA safeguards, determination of the nuclear material content of
an item sampled usually involves the following:

— Measurement of the mass of the item;

— The taking of a representative sample;

— Sample conditioning (if necessary) prior to shipment to the IAEA Safeguards
Analytical Laboratories (SAL) for analysis or to the location of on-site
analysis;

— Processing of the sample to the chemical state required for the analysis
(e.g. dissolution in nitric acid);

— Determination of the mass fraction (also called concentration) of the
nuclear material (i.e. uranium, plutonium or thorium) present in the sample
(i.e. elemental analysis) using, inter alia, techniques described in terms
6.10-6.18;

— Determination of the isotopic abundance ratios of uranium or plutonium
isotopes (i.e. isotopic analysis) using, inter alia, techniques described in
terms 6.10—-6.18.

6.10. Chemical titration. A method of chemical analysis whereby an unknown
amount of an element or compound is reacted with an exactly measured amount
of a reagent of known composition, leading to the completion or characteristic
end-point of a well known stoichiometric chemical reaction. Titration methods
are designated according to, inter alia, the mode of detection of the end-point
(e.g. potentiometric and spectrophotometric titration). The IAEA’s Nuclear
Material Laboratory uses potentiometric titration for the determination of
uranium content in 40 mg size uranium aliquots of unirradiated nuclear material
(see material type).

6.11. Controlled potential coulometry. An electrochemical method for
measurement of the mass fraction, whereby the element to be analysed is
selectively oxidized or reduced at a metallic electrode maintained at a controlled
potential. The number of electrons (coulombs) used in the electrolysis is
measured. This is a primary method to determine the plutonium mass fraction
and is used at the TAEA’s Nuclear Material Laboratory to determine plutonium,
especially for reference materials.
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6.12. Gravimetric analysis. A technique whereby the element to be analysed
is quantitatively separated and transformed into a well defined and very pure
chemical compound which is accurately weighed and related to the stoichiometric
quantity of the element to be analysed in the compound. For example, at the
IAEA’s Nuclear Material Laboratory, ignition gravimetry is used for determining
uranium concentrations in oxides by converting them to stoichiometric
U,Oq for uranium.

6.13. Isotope dilution mass spectrometry (IDMS). A quantitative mass
spectrometry technique for the measurement of the total uranium or plutonium
quantities in a sample in which an isotopically enriched tracer (e.g. “°U for
uranium, ***Pu or ***Pu for plutonium) is used as a surrogate internal standard.
The tracer isotope should be normally absent or of low abundance in the sample.
The amount of the analyte is determined by measuring the abundances of all
isotopes present in the sample with a mass spectrometer and then determining the
unknown by considering the quantity of tracer and the isotopic ratios observed in
an unspiked sample, in the tracer and in the spiked sample.

6.14. K-edge densitometry. A technique for measuring the wranium and
plutonium mass fraction/concentration in solutions by determining the ratio
of the transmission of photons whose energies closely bracket the K-electron
absorption edge of the uranium or plutonium. Hybrid instruments combining
K-edge densitometry and X ray fluorescence (XRF) analysis are used for
determining wranium and plutonium mass fraction/concentrations in mixed
solutions, including highly radioactive spent fuel solutions.

6.15. Mass spectrometry. An isotopic analysis technique whereby small
quantities of a sample are ionized, focused into a beam and passed through a
mass analyser where the ions are separated according to their mass-to-charge
ratios, thereby producing a mass spectrum on a fixed detector or detector array.
The intensities of the deflected beams of ions of different masses are measured to
yield the isotopic ratios.

6.16. Gas source mass spectrometry (GSMS). A mass spectrometric technique
in which gaseous samples (e.g. uranium hexafluoride (UF)) are introduced and
ionized in the ion source of the mass spectrometer and multiple detectors are used
to simultaneously collect ions of different masses and provide measurements of
uranium isotopic ratios with high precision.

6.17. Thermal ionization mass spectrometry (TIMS). A technique (also
called surface ionization mass spectrometry) in which picogram to microgram
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quantities of a sample are deposited on a metallic filament that is then heated
to 1600-2000°C in a high vacuum. The analyte is ionized through contact
with a high temperature surface, and the ions produced are analysed in a mass
spectrometer to yield isotopic ratios. Highly accurate results require that sample
cross-contamination be minimized.

6.18. Alpha spectrometry. Measurement of the energy spectrum of alpha
particles to determine the abundance of alpha emitting isotopes such as ***Pu and
2Cm in the material measured. At the IAEA’s Nuclear Material Laboratory, the
technique is used in parallel with isotope dilution mass spectrometry (IDMS) for
the analysis of plutonium and spent fuel samples.

6.19. Non-destructive assay (NDA). A measurement technique applied to
nuclear material and other items of safeguards interest to confirm their isotopic
composition and quantity without destroying the items. NDA measurements
can be conducted in attended mode — if an inspector or a technician has to be
present for operating the device — or in an automated manner with unattended
monitoring systems (UMSs). There are two broad categories of NDA based on
ionizing radiation:

— Passive analysis (assay), in which the measurement refers to spontaneous
emissions of neutrons or gamma rays, or to the total decay energy;

— Active analysis (assay), in which the measurement refers to a stimulated
emission (e.g. neutron or photon induced fission).

NDA of many other physical quantities of interest — including mass,
temperature or non-ionizing radiation such as Cerenkov glow — can be used for
the verification of nuclear material.

6.20. Gamma ray spectrometry. Measurement of the spectrum (energy and
intensity) of gamma rays incident upon a detector for the purpose of establishing
the identity and abundance of isotopes. This is done by referencing the measured
spectrum to well established nuclear data libraries for specific isotopes, or in
comparison with spectra obtained from standards in known quantities under well
defined geometrical configurations.

Mathematical (e.g. in situ object counting system (ISOCS) based) absolute
detector efficiency calibrations are sometimes used to characterize a counting
geometry and interpret measured spectra when representative calibration
standards are not readily available.

High resolution gamma ray spectrometry, obtained using instruments such
as high purity germanium (HPGe) detectors, is essential for plutonium isotopic
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analysis and analysis of the spectra of fission products in spent fuel, while gamma
ray spectrometry measurements of uranium enrichment can sometimes be taken
with lower resolution, for example with sodium iodide (Nal) or lanthanum
bromide (LaBr;) detectors.

In addition, advanced unattended monitoring systems (UMSs) use gamma
ray spectrometry, sometimes in combination with neutron coincidence counting,
to provide independent measurement of nuclear material.

6.21. Gamma ray scanning. Measurement of gamma ray emission as a function
of position along an object (e.g. measurement of the gamma ray emission profile
along a fuel rod to verify its loading with pellets).

6.22. Scintillation detector. A device which responds to incident gamma rays or
neutrons by absorbing energy in a scintillator, which then emits photons that are
collected and counted. The most common scintillator for gamma rays is thallium
drifted sodium iodide (Nal(T1)) and lanthanum bromide (LaBr;); for neutrons, a
variety of organic and inorganic liquid and solid scintillators can be employed.
For example, scintillation detectors are used in the HM-5 (scintillation detector)
as well as in unattended monitoring systems (UMSs).

6.23. Semiconductor detector. A device which detects gamma rays by means
of the induced charge displacement in a semiconducting material, such as
germanium (Ge), cadmium telluride (CdTe), cadmium zinc telluride (CdZnTe
or CZT) or silicon (Si). Semiconductor detectors are characterized by good
energy resolution and relatively fast timing characteristics. To achieve the best
performance in terms of energy resolution, cooling of the detector — either with
liquid nitrogen or with mechanical coolers — is required.

6.24. Neutron counting.  Measurement of neutron emission from nuclear
material, the emission being either spontaneous or induced by irradiation with
neutron sources, in order to identify and measure the nuclear material. Detection
of neutrons is normally accomplished by utilization of a neutron induced reaction
(e.g. with '°B, 3He or fission chambers), resulting in the production of a charged
particle which can be detected by its ionizing effect in the tube gas.

6.25. Neutron coincidence counting. A technique that detects correlated prompt
neutrons from spontaneous or induced fission in a sample and distinguishes them
from uncorrelated neutrons from other sources (such as other fission events, or
(alpha, n) reactions) by taking the difference between detected events that occur
closely together in time (real and accidental correlations) and those that are
randomly distributed in time (accidental correlations). The real correlated event
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rate is directly related to the amount of fissionable material in the sample. The
relation is typically determined through calibration with relevant standards.

6.26. Neutron multiplicity counting. A variation on the coincidence counting
technique described for neutron coincidence counting. Coincidence counting
involves measurement of the total number of neutrons detected (single rate)
and a statistical determination of the number of twofold coincidences (double
rate) by analysing the time history of the detected neutrons. The measurement
of large plutonium or wuranium samples with neutron coincidence counting
requires additional assumptions and mathematical analysis to account for neutron
multiplication and to accurately determine nuclear material mass. Multiplicity
counting includes circuitry to determine higher order coincidences (e.g. triple
rate); this allows the direct measurement of neutron multiplication without
additional assumptions. This technique is useful to measure impure nuclear
material where the assumptions required for twofold coincidence counting are
not met. Multiplicity counters usually have a very high efficiency (>60%), which
is needed to measure threefold, or higher order, coincidences with reasonable
counting times.

6.27. Cerenkov radiation detection. A method for the verification of irradiated
nuclear fuel in storage pools. Irradiated fuel immersed in water emits fast
electrons that induce a characteristic blue glow in the water. Electro-optical
image intensifiers have been adapted to observe this glow from above a storage
pool. When aligned vertically above the tops of fuel assemblies, a Cerenkov
viewing device can distinguish irradiated fuel items from non-fuel items. The
quantity of Cerenkov light is detected by devices such as the analog improved
Cerenkov viewing device (ICVD), the digital Cerenkov viewing device (DCVD)
or the next generation Cerenkov viewing device (XCVD) and can be evaluated to
confirm the integrity of spent fuel assemblies.

6.28. Safeguards Analytical Laboratory (SAL). Includes the Nuclear
Material Laboratory (NML) and the Environmental Sample Laboratory (ESL),
both located in Seibersdorf, Austria. The NML is responsible for destructive
analysis (DA) and non-destructive assay (NDA) of nuclear material samples,
and the ESL processes and analyses environmental samples for IAEA safeguards
purposes. The SAL also provides support for both DA and environmental
sampling (ES) programmes through the supply of sampling equipment, quality
assurance and training of /AEA inspectors.

6.29. Network of Analytical Laboratories (NWAL). A group of laboratories
in JAEA Member States that have been officially qualified for the analysis of
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nuclear material and environmental samples, as well as the provision of reference
materials for the Safeguards Analytical Laboratory (SAL).

6.30 Gamma ray counting. Measurement of the gamma ray emission from
nuclear material in order to identify and/or measure the nuclear material.
Gamma emission is a signature, in particular, of irradiated fuel and depends on
the fuel history. To this end, low sensitivity detectors, such as ion chambers or
silicon PIN diodes, are normally used. If the fuel history is known, the recorded
emission rate can be compared with the expected gamma emission obtained by
model calculation.

6.31. Ion chamber. A gas filled device which detects gamma rays by sensing
the direct ionization generated in the gas by their interaction with the gas atoms.
lon chambers give a measure of the average rate of the gamma ray field to
which they are exposed and therefore cannot be used in gamma ray spectrometry
applications. They are used in gamma ray counting applications with very intense
gamma ray fields, such as inside reactor cores, or for the assay measurement of
irradiated fuel assemblies (e.g. a fork detector system).

6.32. Passive neutron coincidence counter. A device that utilizes the neutron
coincidence counting technique. Passive neutron coincidence counters are used
to measure nuclear material with relatively high spontaneous fission rates such
as plutonium. For example, the high level neutron coincidence counter (HLNCC)
is designed to handle high count rates and therefore large samples of plutonium,
and the plutonium canister assay system (PCAS) is designed to determine the
plutonium mass in a mixed oxide (MOX) canister.

6.33. Active neutron coincidence counter. A device that utilizes the neutron
coincidence counting technique and detects prompt neutrons from fission events
induced in fissionable materials such as uranium. Similar to passive counters,
active counter systems consist of a data acquisition module coupled with a
detector head which incorporates an isotopic source (e.g. AmLi) that randomly
produces neutrons used to interrogate a fissionable sample. Various instruments
have been developed which incorporate this technology, for example the active
well coincidence counter (AWCC).

6.34. X ray fluorescence (XRF). A non-destructive analytical technique
used to determine the elemental composition of materials by measuring the
fluorescent (or secondary) X rays emitted from a sample when it is excited by an
X ray source. Two major types of XRF systems are available: energy dispersive
XRF (EDXRF) systems and wavelength dispersive XRF (WDXRF) systems.
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XRF analysers determine the chemistry of a sample by measuring the
fluorescent (or secondary) X rays emitted from a sample when it is excited by a
primary X ray source. The primary X ray source could be internal to the material
(passive XRF) or external (active XRF). For example, the IAEA uses an XRF
identifier for alloys.

The WDXREF technique is used at the IAEA’s Nuclear Material Laboratory
to determine concentrations of major elements in inspection samples. It can
also be used to characterize impurities in uranium bearing materials in order to
complement inductively coupled plasma mass spectrometry (ICP-MS) results.

6.35. Inductively coupled plasma mass spectrometry (ICP-MS). An elemental
analysis technique capable of detecting most of the elements in the periodic table
in sample solutions at milligram to nanogram levels per litre.

At the Safeguards Analytical Laboratory (SAL), ICP-MS is used for
impurity analysis in samples of uranium materials as well as for assessing
elemental composition of environmental samples and other samples. It can also
detect different isotopes of the same element, making it suitable for isotope
ratio measurements.

6.36. Combined procedure for uranium concentration and enrichment assay
(COMPUCEA). A field deployable destructive analytical method that combines
L-edge transmission and gamma ray spectrometry to measure respectively the
uranium element mass fraction and the 2*°U enrichment in an inspection sample
subject to bias defect verification.

The COMPUCEA method has been applied at various sifes of the
nuclear fuel cycle, as its timely and accurate on-site results are one of the main
advantages, and it is particularly adapted for high throughput facilities requiring
quick analytical results.

6.37. Pu(VI) spectrophotometry (PUSP). A simple and rapid destructive
analysis (DA) technique for the quantitative determination of plutonium
concentration in aqueous solutions. PUSP is widely used in the nuclear field and
enables reliable measurements in medium and high radioactive environments
(hot cells), including highly radioactive liquid waste samples.

The general principle is based on the quantitative oxidation of plutonium to
the hexavalent state by adding cerium(IV) or silver oxide in a nitric acid medium
and measuring the absorption peak at wavelength with a spectrophotometer.
The Pu(VI) peak is sharper and more intense than those of Pu(IV) and Pu(Ill),
and therefore more appropriate for quantitative assay. The method responds
to plutonium concentration levels down to pg/g, significantly lower than the
K-edge method. It is less precise than isotope dilution mass spectrometry (IDMS)
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but provides faster results and requires a smaller number of staff and a less
expensive set-up.

6.38. Equipment Radiation Monitoring Laboratory (ERML). The
IAEA laboratory which provides radiation monitoring of items returned
from verification activities in the field such as safeguards systems, seals and
environmental samples. 1t is located at IAEA Headquarters in Vienna.

6.39. Sample transport. There are three categories used for transporting most
1AEA safeguards related samples:

(a) Exempt consignment. This is the most common method for transporting
environmental samples. The quantities of radioactive material fall below the
threshold for which requirements for transport apply (as determined by the
IAEA Transport Regulations*); hand carrying is permitted in this category.

(b) Excepted package. This is the most common method for shipping uranium
samples. The majority of requirements for the transport of radioactive
material are waived in this category, including UN numbers 3507 for UF,
samples and 2910 for other uranium compounds.

(c) Type A package. This is the most common method for shipping plutonium
bearing samples. The full requirements for the transport of radioactive
material apply in this category, including UN number 2915.

6.40. Laser induced breakdown spectroscopy (LIBS). This technique involves
focusing a short pulsed laser onto a target material to produce a plasma plume of
characteristic emissions of relaxing ions excited by the laser. The photons from
the plasma plume can be analysed to gain information about the elemental, and
even the isotopic, composition of the material.

* INTERNATIONAL ATOMIC ENERGY AGENCY, Regulations for the Safe
Transport of Radioactive Material: 2018 Edition, IAEA Safety Standards Series No. SSR-6
(Rev. 1), IAEA, Vienna (2018).
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7. CONTAINMENT AND SURVEILLANCE

The IAEA's safeguards approach for a facility is based on nuclear material
accountancy as a safeguards measure of fundamental importance, complemented
by containment and surveillance (C/S) measures and monitoring. The most
desirable combination of containment and surveillance is that which permits
the safeguards objectives to be achieved at acceptable costs and with minimum
intrusion into routine facility operations.

7.1. Containment. Structural features of a facility, containers or
equipment which are used to maintain the continuity of knowledge of
items by preventing undetected access to, or movement of, the items. The
continuing integrity of the containment is usually ensured by complementary
containment/surveillance measures.

7.2. Surveillance. The collection of information through direct inspector
observation or recording devices for use in maintaining continuity of knowledge
of nuclear material, containment, IAEA assets and sife activities.

7.3. Containment/surveillance device. An item of equipment used to perform
one or more containment/surveillance (C/S) functions and capable of providing
its own C/S results. Examples of C/S devices are surveillance cameras, seals and
unattended monitoring systems (UMSs).

7.4. Seal. A tamper indicating device used to join movable segments of a
containment in a manner such that access to the containment’s contents without
opening the seal or breaking the containment is prevented. A sealing system
comprises the containment enclosing the material to be safeguarded, the means
of applying the seal and the seal itself. All three components must be examined
in order to verify that the sealing system has fulfilled its function of ensuring
continuity of knowledge of the identity and integrity of the material concerned.
Two types of seal are used by the IAEA:

(a) Active seals. Reusable seals with an internal, battery powered electronic
circuit that continuously monitors the integrity of the sealing loop (e.g. fibre
optic cable) and logs opening and closing events. The sea/ identity and the
integrity of the data from the seal are maintained via strong cryptographic
means. The seal can be verified in the field and/or monitored remotely,
where applicable.
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(b) Passive seals. Non-reusable seals with no electronic circuits monitoring
the integrity of the seals. They can be used with a variety of sealing loops
(e.g. metal wire, fibre optic cable), depending on the seal type. The individual
seal identity is established through a unique ID number and unique body
patterns or markings. Depending on the seal type, the seal can be verified
in the field using electronic verifiers or at IAEA Headquarters (or as agreed
between the IAEA and an external party in the case of seals approved for
joint use).

7.5. Containment/surveillance measures. The application of containment
and/or surveillance provided by containment/surveillance devices and systems to
complement nuclear material accountancy. The use of containment/surveillance
(C/S) measures is aimed at verifying information on the movement of nuclear
material or other material, equipment and samples, and/or preserving the integrity
of safeguards relevant data. In many instances, C/S measures cover the periods
when the inspector is absent, thus ensuring the continuity of knowledge for the
IAEA and contributing to cost effectiveness.
Examples of applications of C/S measures include the following:

(a) During verification of nuclear material flows within an MBA and inventory
verification, to ensure that each item is verified without duplication and that
the integrity of samples is preserved;

(b) To confirm that there has been no change to the inventory previously verified
and thus reduce the need for remeasurement;

(c) To ensure that TAEA equipment, working papers and supplies have not been
tampered with;

(d) Ifnecessary, to isolate (‘freeze’) nuclear material that has not been verified
until it can be measured.

The indication of an anomaly by C/S measures does not necessarily indicate
that material has been removed. The ultimate resolution of C/S anomalies is
provided by nuclear material verification. If any C/S measure has been, or may
have to be, compromised, the IAEA will, unless agreed otherwise, be notified
by the fastest means available. Examples of compromise include seals which
have been broken inadvertently or in an emergency, and seals which have the
possibility of being removed after advance notification to the IAEA has been
agreed upon between the IAEA and the State.

7.6. System of containment/surveillance measures. A combination of

containment and/or surveillance measures that are used to maintain continuity
of knowledge of nuclear material, TAEA assets and site activities. Each
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containment/surveillance (C/S) system is designed to meet a purpose specified
in the IAEA’s safeguards approach. To increase reliability, a C/S system can
include one or several C/S devices. Dual C/S measures are normally applied if
verification of nuclear material is difficult, in order to increase confidence in the
C/S results and reduce the requirements for re-verification.

7.7. Vulnerability assessment. A formal evaluation of the security of [AEA
equipment, consisting of a vulnerability review by the IAEA and/or by external
experts. Vulnerability assessment is part of the equipment authorization process.

7.8. Joint use arrangement (JUA). A set of documents that specify the joint
use of equipment through specific procedures and approaches, as appropriate.
This documentation addresses the procedures associated with the equipment and
any additional measures that will be employed to ensure the independence of the
IAEA’s activities and safeguards conclusions.

7.9. Joint use equipment (JUE). Safeguards equipment authorized by the
IAEA for possible use jointly by the IAEA and an external party (a State or
regional authority or a facility operator). The specific joint use case is part of the
authorization. The JUE is authorized for case scenarios described in the joint use
arrangement (JUA).

7.10. Tamper indication. Physical or electronic evidence of any unauthorized
or undeclared attempt, physically or electronically, to access or alter IAEA
equipment or to compromise the confidentiality, integrity or authenticity of
equipment, containment or data.

7.11. Surveillance review system. Equipment, including relevant software,
used to review surveillance data recorded by surveillance systems. Examples
of surveillance review systems are General Advanced Review Software (GARS)
and Next Generation Surveillance Review (NGSR) software.

7.12. Unattended monitoring system (UMS). A tamper indicating system
that operates continuously and autonomously to perform measurements without
inspector intervention. UMSs are employed in applications of nuclear material
accountancy using non-destructive assay (NDA), containment/surveillance
devices or a combination thereof.

UMSs consist of radiation detectors and/or sensors for physical and
electrical properties connected to an industrial cabinet containing data acquisition
equipment, power management components, and communication and other
support devices.
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The advantages of these systems include a reduction of inspection efforts
and radiation exposure to inspectors, and of the level of intrusiveness to the
operation of nuclear facilities. Where agreed with the State, data may also be
transmitted remotely to the IAEA.

For unattended measurements, specific criteria must be met,
including measures to ensure tamper indication, data authentication and
encryption/decryption.

7.13. Core discharge monitor (CDM). An unattended monitoring
system (UMS) featuring neutron and gamma detectors installed close to the core
of an on-load, refuelled power reactor to monitor the charge and discharge of
irradiated fuel bundles.

7.14. Spent fuel bundle counter. An unattended monitoring system (UMS)
featuring gamma detectors located within the guide tubes to count the irradiated
fuel bundles as they are discharged to the spent fuel storage bay of an on-load,
refuelled power reactor.

7.15. Passive Gamma Emission Tomographic (PGET) System. A partial
defect test system for spent fuel and closed containers capable of detecting single
pin diversion. The PGET System consists of a toroid watertight compartment
(enclosure) and a control unit, connected by a composite data and power cable.

7.16. Reactor power monitor. A neutron monitoring system placed outside the
reactor biological shield to monitor the power level of the reactor.

7.17. Thermohydraulic power measurement. A technique that measures the
temperature and flow rate of the reactor coolant in order to calculate the actual
thermal power produced by the reactor. This measurement can reveal whether
the reactor has been used to irradiate targets for the production of undeclared
nuclear material and can be used to determine whether substantial amounts
of fissile material might have been generated. The technique is mainly used in
nuclear research reactors through the unattended advanced thermohydraulic
power monitor (ATPM) system.

7.18. Criticality check. A technique that measures the variation of the neutron
count rate inside the reactor core with respect to reactivity change. The reactor
period is calculated from a fit of the exponential increase of the neutron count rate
when the reactor is in a supercritical state. If details of the reactor and fuel type
are known, the reactivity can also be calculated. Criticality check measurements
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are performed with an in-core neutron detector, such as B-10 tubes or fission
chambers, coupled with a counter.

7.19. Radiation passage monitor. A device used to detect, by the radiation
emitted, the passage of nuclear material through openings in a containment. For
example, panels of *He proportional counters and gamma ray detectors can be
used to confirm irradiated fuel movements through a gateway. These can also be
referred to as gate monitors.

7.20. Authentication measures. Measures providing the IAEA with assurance
that information obtained from any safeguards equipment actually comes from
the particular equipment and is genuine. In the case of digital data, the use of
certified authentication algorithms contributes significantly to the required level
of data authentication in unattended safeguards equipment.

7.21. Encryption/decryption. A system of hardware, software and processes for
encoding/decoding data, messages and other information in such a way that only
designated safeguards inspectors and other authorized IAEA staff can read them.

7.22. Equipment state of health data.  Data on the operating status of
equipment, especially information that provides an indication of any (potential)
malfunction, limitation on the equipment’s capacity to operate as planned or
tampering. Receiving the state of health data at a regular frequency makes it
possible to detect failures of equipment or tampering early enough for remedial
actions to be implemented to satisfy timeliness requirements.

7.23. Safeguards equipment. A complete, functional system or device
(i.e. instruments, core components, or other components), which may include a
combination of hardware, software and/or firmware to make measurements and
observations, used to acquire and evaluate safeguards data. The term ‘instrument’
is used synonymously with ‘equipment’.

7.24. Immobilization mechanism. A tool — such as a seal, surveillance or other
authorized safeguards measure — which provides continuity of knowledge of the
static position of a movable containment structure, thus avoiding the need for
periodic re-examination of containment surfaces that are difficult to access. For
example, an IAEA sea/ can be used between a spent fuel storage container and an
immovable object to avoid having to lift the container for visual examination of
its bottom surface.
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7.25. Remote data transmission (RDT). A technique whereby safeguards data,
collected by RDT systems, are transmitted in a secure and reliable way off-site
to IAEA Headquarters, a regional office or another IAEA location for review
and evaluation purposes. RDT enables better utilization of equipment, more
optimized planning of inspections and a reduction in the inspection effort needed
to meet verification requirements. It also allows the implementation of more
efficient and timely equipment maintenance driven by the analysis of equipment
state of health data, and even remote maintenance in certain cases.

7.26. Equipment authorization. The IAEA process that provides assurance that
an instrument or system of safeguards equipment meets its intended safeguards
function (i.e. that the results provided by an instrument or system can be used
effectively in support of the process of nuclear verification). Authorization can
only be sought after the equipment is validated. After successful authorization
of a safeguards system or instrument, all related metadata are entered into the
dedicated safeguards equipment database.

7.27. Equipment validation. The IAEA process that provides assurance that
an instrument or system meets all required design characteristics and features,
and functions safely and securely, thereby confirming the design quality of any
type of equipment (i.e. component, instrument or system). Even where individual
components have already been independently validated, their integration must be
validated. Validation confirms that equipment can be deployed and needs to have
occurred before authorization can take place.

7.28. Safeguards system with remote data transmission capability. Any
unattended containment/surveillance, monitoring or measurement System
authorized for [AEA safeguards use which is capable of transmitting data off-site,
via remote data transmission (RDT), to IAEA Headquarters, a regional office
or another IAEA location. The system’s internal recording capability is used for
backup purposes. These systems transmit data ranging from equipment state of
health data to verification data. The redundancy feature is particularly useful for
unattended containment/surveillance devices and monitoring devices.

7.29. Security critical component. Any hardware or software component of
equipment containing confidential or sensitive information which is critical to its
security. Information produced by equipment with a compromised security critical
component cannot be authenticated by the IAEA and cannot be used to make
independent measurements or observations for drawing safeguards conclusions.
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7.30. Near Real Time System (NRTS). A system that supports near real time
verification and performs automated analysis, matching operator declared events
with events generated through safeguards equipment installed in a given facility.
An NRTS has the capability of providing notifications to the facility operator
to indicate that (i) required safeguards data have been collected; (ii) required
operator declarations have been received and are consistent with previously
declared data; (iii) the data sets match; and (iv) given the previous points, a
subsequent, specific (often irreversible) process step, such as the welding of a
spent fuel canister before it enters long term storage, may then be performed.
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8. ENVIRONMENTAL SAMPLING

Environmental sampling is one of the IAEA’s safeguards measures which
contribute to the assurance of the absence of undeclared nuclear material and
activities. Collection of environmental samples combined with ultrasensitive
analytical techniques, such as mass spectrometry methods, particle analysis and
low level radiometric techniques, can reveal information about past and current
activities related to the handling of nuclear material. For more information on
this subject, see [IAEA/NVS/1].

8.1. Environmental sampling (ES). In the context of IAEA safeguards, the
collecting of samples from the environment with a view to analysing them for
traces of materials that can reveal information about nuclear material handled
or activities conducted. Usually, ES is performed on various surfaces, such as
equipment or building structures. Other media (including, but not limited to
water, vegetation or soil) may also be sampled.

8.2. Location specific environmental sampling. As defined in
Article 18.f of [540]:

“[TThe collection of environmental samples (e.g. air, water, vegetation,
soil, smears) at, and in the immediate vicinity of, a location specified by
the Agency for the purpose of assisting the Agency to draw conclusions
about the absence of undeclared nuclear material or nuclear activities at the
specified location.”

8.3. Wide area environmental sampling. As defined in Article 18.g of [540]:

“[TThe collection of environmental samples (e.g. air, water, vegetation, soil,
smears) at a set of locations specified by the Agency for the purpose of
assisting the Agency to draw conclusions about the absence of undeclared
nuclear material or nuclear activities over a wide area”.

Article 9 of [540] provides that the TAEA will not seek access to locations
specified for wide area environmental sampling until the use of such sampling
and the procedural arrangements therefor have been approved by the IAEA
Board of Governors and following consultations between the IAEA and the State.
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8.4. Swipe sampling. The collection of environmental samples by swiping
a surface with a piece of ultraclean medium (such as cotton, cellulose, or other
material) to remove from the surface traces of materials present.

8.5. Point sample. A collection of replicate swipes from a contiguous area
at a single location. A point swipe sample is used to characterize activities at a
specific location.

8.6. Composite sample. A collection of replicate swipes from contiguous areas
at multiple locations. Composite samples are used to characterize operations over
a wider area than a point sample.

8.7. Pre-inspection check sample. A swipe sample taken from the surface of
the hands and clothing of the sampling team before they enter a site, facility or
other location where environmental sampling (ES) is to be performed which can
be used to check for possible cross-contamination from the sampling team.

8.8. Cross-contamination. Unintended introduction of material to the sample
which could lead to false results. Possible sources of cross-contamination are the
sampling medium itself, the sampling kit, another sample, the sampling team and
post-sampling handling, including analysis.

8.9. Baseline environmental signature. Data (derived from the analysis
of environmental samples taken at, and in the vicinity of, a /ocation) which
characterize nuclear material handled and activities conducted at that location.
Any inconsistencies between the results of the analyses and the declared
activities at the location are followed up with the State concerned. The baseline
environmental signature is used as a reference to evaluate the analytical results
for environmental samples collected later.

8.10. Sampling team. A team of at least two persons performing swipe
sampling, except for sampling inside hot cells. The team consists of a sampler
(collector) and an assistant working according to the procedures intended to
keep the risk of cross-contamination during the sampling process as low as
possible. The collector comes into direct contact with the medium used to take
swipe samples; the assistant does not, except when taking a pre-inspection check
sample. In the case of sampling inside hot cells, the facility operator is responsible
for the collection, handling and packaging of samples under the direction of the
IAEA inspector.
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8.11. Environmental sampling kit. A set of items to be used for taking
environmental samples, preassembled in the strictly controlled environment of
a clean room to guarantee the absence of contamination that may compromise
the environmental sampling (ES) results. The following are the most
common ES kit types:

(a) A standard swipe ES kit containing several pieces of cotton cloth;

(b) A hot cell sampling kit, intended for sampling inside hot cells using
cellulose swipes mounted on a plastic holder, designed for handling by
remote manipulators;

(c) A swab ES kit containing several swabs (i.e. a cotton tip on a wooden
handle), intended for the collection of samples from difficult to reach or
heavily contaminated points.

8.12. Screening measurement. Measurement performed on each environmental
sample received at the Environmental Sample Laboratory (ESL) to determine
its radioactivity level and to detect the presence of actinide elements (primarily
uranium and plutonium) and fission or activation products. This is usually
performed using gamma ray spectrometry and X ray fluorescence (XRF).

8.13. Bulk analysis. The analysis of the entire swipe, swab or other type of
sample through digestion and chemical separation to determine the amount of
uranium, plutonium and/or other actinides, and the average isotopic composition
of certain elements (typically actinides).

8.14. Particle analysis. The analysis of individual micrometre sized particles
extracted from the environmental sample for their size, morphology and
elemental and isotopic composition. The analysis of individual particles within a
sample can reveal the presence of different materials or multiple activities.

8.15. Fission track analysis. A technique applied to environmental samples
to detect and locate particles containing fissile nuclides (e.g. **°Pu, ***U). This
technique involves transferring particulate material from the sample onto a
fission track detector substrate, irradiating the detector with thermal neutrons and
etching the resulting fission tracks. Fission track analysis is typically combined
with thermal ionization mass spectrometry (TIMS) to provide the isotopic
composition of uranium and plutonium in individual particles.

8.16. Scanning electron microscopy (SEM). A technique used to image and

analyse individual micrometre sized particles extracted from an environmental
sample by depositing them on a conducting substrate and examining them with
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a high magnification electron beam. Secondary electron imaging can be used to
determine the size and morphology of a particle; its elemental compositions can
be derived through energy X ray spectroscopy (EDS) or wavelength dispersive
X ray spectroscopy (WDS).

8.17. Secondary ion mass spectrometry (SIMS) (including large geometry
SIMS (LG-SIMS)). A technique for measuring the isotopic composition of
individual micrometre sized particles extracted from an environmental swipe
sample by depositing them on a conducting substrate and bombarding them
with a high energy ion beam. The ejected secondary ions are analysed using
a mass spectrometer to determine the isotopic composition of the particle.
LG-SIMS provides greater sensitivity and precision for the analysis of minor
uranium isotopes.

8.18. Material characterization. Analysis of minor uranium isotopes, elemental
impurities and other physical or chemical characteristics of nuclear material
controlled by the relevant industrial specifications. In many cases, nuclear
material samples are collected for dual purposes; that is, they are submitted,
in parallel, for material characterization and for destructive analysis (DA) for
accountancy verification. Characterization may also be requested for samples
of non-nuclear material, for example to assess the samples conformity with
technical requirements for specific nuclear applications.

8.19. Multi-collector inductively coupled plasma mass spectrometry
(MC-ICP-MS). A technique for precise isotope analysis of radionuclides and
stable elements (e.g. uranium, plutonium, strontium, lead). This is inductively
coupled plasma mass spectrometry (ICP-MS) equipped with multiple collectors
for simultaneous detection of ions of interest. Modern MC—ICP-MS instruments
have extremely high sensitivity for wranium and plutonium isotopes, but
also suffer from polyatomic interferences, therefore requiring an efficient
purification of uranium and plutonium fractions prior to analysis. MC-ICP-MS
is used by the TAEA’s Safeguards Analytical Laboratory (SAL) for bulk
analysis of environmental samples for uranium and plutonium quantities and
isotopic composition.

8.20. Minor uranium isotopes. Those isofopes of uranium which are less
abundant or do not occur in nature (i.e. all uranium isotopes except **U and *°U).

8.21. Environmental samples. In the context of [AEA safeguards, samples

collected from the environment with the purpose of being analysed for
parameters that can reveal information about nuclear material handled or related
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activities conducted at the sampled location. These samples are usually collected
from various surfaces, following an established procedure and using one of the
authorized environmental sampling kits, but may also include samples of other
environmental media.
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9. STATISTICAL CONCEPTS AND TECHNIQUES FOR
NUCLEAR MATERIAL VERIFICATION

Material balance accounting is an integral part of nuclear material
verification. A requirement of material balance accounting is that the quantities of
nuclear material in all components of the material balance equation be measured.
The measurement results are subject to uncertainty due to errors inherent in all
measurement systems. Statistical concepts and techniques are used to estimate
the measurement uncertainty associated with quantities of nuclear material
amounts and to establish and maintain control over the quality of measurements.
They are also used in the formulation of sampling plans for nuclear material
accountancy and verification, and as a basis for tests of statistical safeguards
significance in the formulation of safeguards conclusions by the IAEA.

9.1. Material balance evaluation. A statistical evaluation performed by the
IAEA, once the material balance is closed, to:

(a) Test whether any non-zero material unaccounted for (MUF), shipper/
receiver difference (SRD), D statistic, operator—inspector differences or
inspector’s estimate of MUF (IMUF) can be explained by measurement
uncertainty or is more likely to reflect other causes;

(b)  Assess whether trends over time in MUF, SRD or certain inventory changes
(e.g. when used as MUF tuners) indicate other than expected behaviour.

The uncertainties which are associated with the declared amounts of
material making up each of the four components of the material balance
equation are applied to the item or stratum amounts and combined to estimate
the uncertainty of MUF, denoted as oy The material balance evaluation as
performed by the IAEA includes the following:

(a) Estimation of oy evaluation of the operator’s declared MUF, and
assessment of associated trends and of the cumulative material unaccounted
for (CuMUF);

(b) Comparison of g, With the international standards of accountancy (ISA);
(c) Estimation of the standard deviation of SRD (denoted as o), evaluation of
SRD, and assessment of associated trends and of the cumulative SRD;

(d) Estimation of the standard deviation of the D statistic (denoted op) and
evaluation of the D statistic for strata verified by the IAEA and for the
material balance area (MBA);

(e) Evaluation of IMUF.
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Note: Statistical MUF evaluation applies only to bulk handling MBAs.

9.2. Inspector’s estimate of MUF (IMUF). The material unaccounted
for (MUF) computed on the basis of amounts of material measured by /AEA
inspectors instead of operator declarations. In practice, an inspector stratum
amount is derived by extrapolating (using the operator declared stratum amount)
the measurements of a random sample of items. For those strata for which no
items were measured by the inspector, the operator’s stratum amount is used.
When most of the major strata have been measured by the inspector, IMUF
(algebraically equal to MUF-D) can support the detection of diversion into MUF,
diversion into D or both.

9.3. Operator—inspector difference. The difference between the operator’s
declared value and the IAEA inspector’s measured value for the quantity
of nuclear material in an item. The relative operator—inspector differences
((operator value — inspector value)/operator value) are statistically tested to
assess whether the difference could be explained by measurement uncertainties.
Significant operator—inspector differences are indicators of a possible diversion
(diversion into D) and require further investigation.

9.4. D statistic. The operator—inspector differences observed in verification
measurements performed on a statistical sample projected onto a stratum
(stratum D) or material balance area (MBA) (D) level.

9.5. MUF tuners. [Inventory changes, such as measured discards (LD),
transfers to waste (DT) or nuclear loss (LN), or corrections to accountancy
declarations, which, if not verified for authenticity, can be used to adjust the
material unaccounted for (MUF) to a desired value in order to conceal diversion
of nuclear material.

9.6. Diversion into MUF. A concealment method, of particular concern in bulk
handling facilities, in which an amount of declared material M is removed from
a material balance area (MBA) and the accounting records are adjusted to reflect
the amount M removed. There is no falsification of these records. The diverted
amount M is part of the declared material unaccounted for (MUF) which is
evaluated when performing the material balance evaluation. The diverter assumes
that the uncertainty of MUF (o) is large enough to possibly mask the removal
of M. Diversion into MUF may be detected through observation of a statistically
significant value of MUF. However, if o) is large because measurement quality
is poor, because there are large quantities of poorly or improperly accounted for
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material, or because of very large inventories and/or throughputs in a facility,
then the probability of detection of diversion into MUF is low.

Note: Diversion into MUF may also include the use of MUF' tuners.

9.7. Diversion into SRD. A concealment method similar to diversion into MUF
involving the diversion of nuclear material transferred between material balance
areas (MBAs). Diversion can be detected through material balance evaluation by
a statistical test based on o,

9.8. Diversion into D. A concealment method in which the diverter removes
an amount of declared material M but does nothing to the operator’s accounting
records to hide the diversion. The accounting records are therefore now false
(having been falsified). The diversion causes a discrepancy (i.e. defect) between
the material declared to be present and the material actually present. The only way
to detect the diversion is for the inspector to measure the containers from which
M was removed and to compare the measured value with the operator’s declared
value. This concealment method is referred to as diversion into D because it can
potentially be detected through observation of a statistically significant value
of the D statistic during material balance evaluation and/or through significant
individual operator—inspector differences. Diversion into D can be concealed if
measurement quality is poor and the variance of D (op,) is large.

9.9. Defect. For verification purposes, a statistically significant difference
between the declared amount of nuclear material or non-nuclear material
(i.e. the quantity shown in the operator’s records) and the amount of material as
determined by the TAEA’s verification measurements.

Three levels of defects must be considered when verifying nuclear material:

(1) Gross defect refers to a defect in an item or a batch that has been completely
falsified to the maximum extent possible so that all or most of the declared
material is missing.

(2) Partial defect refers to a defect in an item or a batch that has been falsified
to such an extent that some fraction of the declared amount of material is
still present.

(3) Bias defect refers to a defect in an item or a batch that has been slightly
falsified so that only a small fraction of the declared amount of material is
missing.

9.10. Sample size. The number of items to be verified in order to be able to
draw conclusions about the population from which the sample is taken. For JAEA
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safeguards the basic formula used for estimating the total number of samples (n)
to be selected in each stratum is:

n=N(1- B"P) (rounded up to the nearest integer )

where

N is the number of items in the stratum;

S is the specified non-detection probability;

D is [M/x], the minimum number of defects in the stratum needed to divert
the goal amount M, rounded up to the next integer;

and x is the average nuclear material quantity in each item (each assumed to
have the same nuclear material amount) in the stratum.

This formula approximates the sample size that would result from
application of the hypergeometric probability distribution (i.e. sampling without
replacement) in calculating the probability of selecting one or more defects
in the sample and assuming that measurement error is negligible, so that the
detection probability (which combines selection probability and identification
probability) is the same as the selection probability. If the measurement error
is non-negligible, the total sample size (r) should be allocated among several
1IAEA accountancy verification methods, specifically methods for detecting gross,
partial and bias defects.

9.11. Measurement error. The amount by which the measured value differs
from the true value. All measurements are subject to error. In measurements of
nuclear material, measurement errors arise from bulk, concentration and isotopic
measurements. The causes of measurement error include sampling (selecting a
limited number of items from a population, or a small amount of material from a
container (representative sample and statistical sample)), instrument calibration,
statistical fluctuations due to limited duration counting time, environmental
conditions and background. In nuclear material accountancy terminology,
estimates of error variances include only those error sources that are attributable
to the measurement process (i.e. random error and systematic error) and do not
include mistakes (e.g. transcription mistakes).

9.12. Random error. A component of measurement error that occurs in

remeasurements of the same quantity whose values vary in a random way
according to some probability distribution, with both positive and negative
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deviations from zero. As the number of measurements increases, the mean of
these random deviations approaches zero; consequently, the effect of random
error can be reduced by repeating measurements. Random error variance is
inversely related to measurement precision: the higher the precision, the smaller
the random error variance.

9.13. Systematic error. Long term and short term systematic error are
components of measurement error that remain constant over a series of
measurements; consequently, the effect of systematic error cannot be reduced by
repeating measurements. Short term systematic errors are in effect for a period
that is shorter than the full analysis period and are considered random variables.
Long term systematic errors (also referred to as bias) are in effect for the entire
analysis period and are constant over the whole period. This type of error is
usually related to accuracy, because it characterizes how close the measurement
result is to the true value over the entire analysis period; the higher the accuracy,
the smaller the long term systematic error. Short term or long term systematic
error can be estimated by measuring standards. Sometimes a bias adjustment is
made to adjust for long term systematic error.

9.14. Residual bias. An unknown systematic error that remains after a bias
adjustment has been applied (i.e. after the measured values have been corrected
for the part of the systematic error that can be estimated by calibration or by
measuring standards).

9.15. Error propagation. The determination of the value to be assigned as the
uncertainty of a given quantity, using mathematical formulae for the combination
of measurement uncertainties for measurands (i.e. the quantities being measured)
from which this quantity is being derived. Error propagation involves many
considerations and the choice of a formula for computing the uncertainty
depends on the functional relations of the measurands involved.” For example,
the standard deviation of material unaccounted for (MUF) (o) resulting
from closing a material balance can be calculated by the application of the error
propagation formulas that combine the errors of the individual material balance
components. The standard deviation of the calculated MUF (or oy ) is used to
evaluate the statistical significance of MUF.

9.16. Limits of error. Limits set around a measured value using estimates of
random and systematic measurement uncertainties which have been calculated

3 Definition based on BROOKHAVEN NATIONAL LABORATORY, Safeguards
Dictionary, Rep. WASH-1173, BNL, Upton, NY (1971).
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from data acquired over a long period of time. These limits are the upper and
lower bounds of a confidence interval. The term ‘limits of error’ has the same
meaning as the ‘limits of accuracy’ mentioned in para. 30 of [153].

9.17. Confidence limits. Limits set around a measured value or estimate that
express a degree of confidence with regard to the true value of the measured or
the estimated amount. For example, a confidence interval can be established for
a material unaccounted for (MUF) value by setting the upper confidence limit
at MUF + 3o0yr and the lower confidence limit at MUF — 30y, corresponding
to the claim that with 99.73% confidence the true value of MUF lies within this
interval. Confidence limits of the interval MUF + 20y, correspond to 95.45%
confidence that the true value lies within the calculated interval.

9.18. Outlier. An observed or measured value that is unusually large or
unusually small compared with the range of values expected from the observed
or hypothesized distribution of similar observations or measurements. Since a
suspected outlier may or may not be an observation of the population of interest,
it is prudent to examine the circumstances surrounding the alleged outlier before
rejecting it. For example, a mistake might have been made in recording the data.
Statistical analytical methods exist for identifying outliers and for treating them
for the purposes of data evaluation. However, discarding outliers for which there
are no clear explanations can result in underestimation of variability within
the population.

9.19. Performance values. Estimates of measurement error standard deviations
derived by the TAEA from a statistical analysis of historical measurement
data, often the paired operator—inspector difference data accumulated over a
large number of inspections. The standard deviation estimates are apportioned
between the operator and the /AEA inspector and are separated into random and
systematic uncertainty components (associated with random error and systematic
error). Performance values are established on the basis of a facility, stratum
and measurement method and are used for planning implementation of IAEA
safeguards and for safeguards statistical data evaluation purposes.

9.20. Hypothesis test. A test of whether an assumption (i.e. hypothesis) is
reasonable in view of the relevant data. The hypothesis being tested could refer to
a characteristic, such as element concentration, or to a balance statistic, such as the
operator’s true material unaccounted for (MUF) or the true operator—inspector
difference. The test may be either two-sided (e.g. testing for material loss or
gain) or one-sided (e.g. testing only for loss). The hypothesis may also rest on
assumptions, for example that the population sampled has a normal distribution.
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For instance, an example of a safeguards relevant application of this test
could be the hypothesis to be tested (called the null hypothesis) that the mean
value of element concentration of a batch of UO, powder is 82.2%, while the
alternative hypothesis is that the mean value is either greater or smaller than
82.2%. For this test, the limits of error must be set on both sides of 82.2%,
such as 82.0% and 82.4%, to establish an interval for testing; the areas beyond
the interval are called the critical region. One or more samples from the batch
in question are analysed for element concentration. If the measured average
concentration is within the established interval, there would be no evidence to
reject the null hypothesis. If the measured concentration is in the critical region,
the null hypothesis would be rejected.

9.21. Statistically significant. Describes a conclusion drawn when
the null hypothesis is rejected. Safeguards relevant tests include test of
material unaccounted for (MUF), inspector’s estimate of the MUF (IMUF),
operator—inspector difference and shipper/receiver difference (SRD). For
example, suppose the null hypothesis is that the expected value of MUF is zero,
which means there is zero loss of nuclear material. An interval is established
around the hypothesized value of zero for the true MUF value for a given level
of confidence and based on an estimated oy, If the observed MUF is within
the interval around zero, there would be no reason to reject the null hypothesis
that the true MUF is zero, thus the observed MUF would not be considered
statistically significant. However, if the observed MUF is outside the interval,
there is sufficient evidence to reject the null hypothesis, thus the observed MUF
would be considered to be statistically significant. Traditionally, the estimated
value of oy is assumed to be the true value of oy, and the MUF values are
assumed to have a normal distribution with mean zero and standard deviation
oyur- This means that such intervals are simple to construct, typically by using
0+ 2 gyyp Or 0 £ 3 gyp depending on the desired false alarm probability.

9.22. Type I error. In a hypothesis test, rejecting a null hypothesis when the
null hypothesis is in fact true. The probability a of committing a type I error is
called the significance level of the test and is also referred to as the false alarm
probability. A type I error in the context of [AEA safeguards might result in
falsely concluding that nuclear material has been lost when in fact no material
has been lost. Therefore, the value of a chosen is generally very small (e.g. 1%).

9.23. Type II error. In a hypothesis test, failing to reject a null hypothesis
when the null hypothesis is in fact false. This is commonly designated as having
probability . Since in the context of I[AEA safeguards, failure to reject a null
hypothesis is equivalent to a conclusion that diversion did not occur when in fact
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it did occur, the probability S of a type II error is commonly referred to as the
non-detection probability.

9.24. Power of a test. In a hypothesis test, the probability of correctly rejecting
a false hypothesis. The power of the test depends on the distributions of the
two populations corresponding to the null and the alternative hypotheses. If the
overlap of the null distribution (e.g. the true material unaccounted for (MUF) is
0) and the alternative distribution (e.g. the true MUF is some positive quantity) is
small, then the power of the test is high. If the overlap of the two distributions is
large, then the power of the test is low. In the case of a large overlap, more data
(i.e. a larger sample size) are required to reduce the overlap and thus increase
the power of the test. The power of the test is one minus the probability S of
a type Il error.

9.25. Attributes test. A test of a characteristic (or attribute) of an item to which
the response is either “yes’ or ‘no’. For example, seal verification is an attributes
test: the seal is inspected and the result should be either that it shows evidence
of tampering or it does not. Testing items by non-destructive assay (NDA) for
radiation emission is also an atfributes test: a tested item either emits radiation
within a specified range or it does not. To simplify calculations, an attributes
test is often assumed to have a zero mistake rate. However, in some sample size
calculations, the mistake rate is assumed to be non-zero, and a corresponding
non-zero relative standard deviation (RSD) of the measurements is used in the
attributes test.

9.26. Variables test. A statistical test that consists of measuring, on a continuous
scale, a quantitative characteristic of an item and determining the significance
of the measured result as compared with the declared value on the basis of
measurement uncertainties associated with the applied measurement methods.
Weighing an item and measuring its element concentration by the analysis of
a representative sample are examples of variables tests. When the results of
such a quantitative measurement are used only to decide whether or not the item
measured meets a specified criterion, which is a ‘yes/no’ decision, the test is
described as a ‘variables test in attribute mode’.

9.27. Critical region. The region outside the bounds established for a hypothesis
test. If the test result lies inside the critical region (i.e. outside the bounds), the
null hypothesis is rejected. The points at which the critical region begins are also
referred to as reject limits.
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9.28. Selection probability. In general, the probability of selecting one or
more defective items in a sample or the probability of performing an action
capable of detecting indicators of an event (of interest) while evidence of the
event is detectable.

For sampled items, the selection probability is most easily calculated as
(1 — p) where p is the probability of selecting zero defective items in the sample,
which can be calculated using the hypergeometric distribution. The selection
probability for performing an action capable of detecting events is calculated
on the basis of the frequency of performing the action and the persistence times
associated with evidence of the events having occurred.

9.29. Identification probability. The probability that the measurement method
identifies that a defective item is in fact defective. This is usually calculated by
assuming that the measurements are normally distributed with a known standard
deviation. The identification probability in the context of detecting events is
based on the effectiveness of the action performed during the persistence times
of the events (times over which evidence of the events is detectable) in detecting
that the events have occurred (e.g. the probability of detecting a given type of
misuse in a facility during a random inspection).

9.30. Detection probability. The probability of being able to identify an event
of safeguards interest (e.g. the diversion of 1 significant quantity (SQ) of nuclear
material into material unaccounted for (MUF)). In the context of sampling,
detection probability is the probability of selecting one or more defective
items in a sample and correctly identifying by measurement that one or more
of those selected defects is defective. Detection probability combines selection
probabilities and identification probabilities.

9.31. False alarm probability. The probability « that statistical analysis of
nuclear material accountancy and verification data indicate that a quantity
of nuclear material is missing when, in fact, no diversion has occurred (i.e. a
represents the probability of a type I error). For nuclear material accountancy
verification purposes, o (or the associated critical region) is selected prior to
performing statistical tests in order to minimize the number of discrepancies or
false anomalies that must be investigated and is therefore generally set to a small
value (e.g. 1 %).

9.32. Verification level. The selected confidence level (1 — ) when applying
the IAEA sample size formula, where (1 — f) is the desired detection probability.
Common verification levels are random low, medium and high (with (1 — f) =
0.2, 0.5 and 0.9, respectively). Note that the achieved detection probability
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when applying a given verification level is not necessarily as large as (1 — f),
because it also depends on the identification probabilities of the applied
verification method(s).

9.33. Sampling plan. In the context of I4EA safeguards, the calculation of
necessary sample sizes for a given verification situation. Depending on the
verification requirements, commonly used sampling plans include the following:

(a) Nested: distributing the total sample size among two or three different
verification methods, where the number of the most precise measurements
taken is minimized while applying a given verification level for sampling.

(b) Optimized: determining the sample size on the basis of verification
requirements and constraints placed on the number of verifications with
given verification methods that may be performed during an inspection.

(c) Two stage: calculating sample sizes for efficient verification of multiple
items found in containers or subunits (e.g. fuel assemblies in baskets).

(d) Follow-up: an additional sampling plan calculated when one or more defects
are identified as defects using the original sampling plan.

9.34. Variable sampling in the attribute mode. The results of quantitative
measurements are used only to decide whether or not the item measured meets a
specified criterion, which is a ‘“yes/no’ decision.

9.35. Variable sampling in the variable mode. The results of quantitative
measurements are used quantitatively in further analysis (e.g. in statistical tests
of operator—inspector differences or in establishing the D statistic).

9.36. Relative standard deviation (RSD). The relative standard deviation,
or coefficient of variation, is defined as J = o/u, where u is the mean and o is
the standard deviation of the population distribution. RSD is often expressed
as a percentage. In the I4EA safeguards context, RSD usually refers to relative
measurement error standard deviations.

9.37. Measurement uncertainty. A non-negative parameter characterizing
the dispersion of the values that could be attributed to a measured quantity. All
measurements are subject to uncertainty, and a measurement result is complete
only when it is accompanied by a statement of the associated uncertainty. This
uncertainty has a probabilistic basis and reflects incomplete knowledge of the
quantity value. Uncertainty is usually expressed as a multiple of the standard
deviation of the total measurement error, which can include both random errors
and systematic errors.
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9.38. Statistical sample. A set of items selected from a population of items
(e.g. cylinders of UF() using a defined procedure. The types of sampling
procedure may include the following:

(a) Random sampling: sampling based on the random selection of items, which
ensures equal probability of selection for each item in the population.

(b) Systematic sampling: sampling based on the selection of items according to
a fixed interval (e.g. every fifth item).
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10. VISITS AND ACTIVITIES IN THE FIELD

Safeguards visits and activities in the field — including inspections
and design information verification (DIV) — are carried out by the IAEA in
accordance with the provisions of the relevant safeguards agreement. For a State
that also has an additional protocol (AP) in force, the IAEA may also conduct
complementary access in that State, as necessary.

10.1. Visit. The presence of the IAEA in a State for a safeguards inspection,
design information verification (DIV), complementary access or other safeguards
related activities (which may take place at locations other than facilities or
locations outside facilities (LOFs)).

Examples of other safeguards related activities include the maintenance or
installation of safeguards equipment; fact finding and technical discussions in
connection with the development of safeguards approaches; and negotiations
and discussions with facility and State authorities regarding safeguards
implementation matters. The term ‘visit’ is relevant to all types of safeguards
agreements and protocols thereto. Some visits are counted as calendar-days in

the field for verification (CDFVs).

10.2. 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.

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 facilitys lifetime until the facility has been
verified by the IAEA as decommissioned for safeguards purposes.

10.3. Inspection. A safeguards measure comprising a set of activities carried
out by IAEA inspectors under a safeguards agreement ([153] or [66]) to verify
that nuclear material subject to IAEA safeguards remains in peaceful activities
or is otherwise adequately accounted for. Under [66], inspections also include
verification of other items such as non-nuclear material, facilities, equipment,
services and information (referred to as a design review). Examples of inspections
are described in terms 10.4—-10.14.

10.4. Initial inspection. Paragraph 51 of [66] provides that an initial inspection
may be carried out, if so provided in a safeguards agreement, to verify that

100



the construction of a principal nuclear facility is in accordance with the design
reviewed by the TAEA. The initial inspection may be carried out as soon as
possible after the facility has come under /4EA safeguards, in the case of a facility
already in operation, or before the facility starts to operate, in the other cases.

10.5. Ad hoc inspection.  An inspection performed by IAEA inspectors
under para. 71 of [153], which provides that the IAEA may make ad hoc
inspections as follows:

(a) To verify the information contained in the initial report on the nuclear
material subject to [AEA safeguards under the agreement;

(b) To identify and verify changes in the situation which have occurred since
the date of the initial report;

(c¢) To identify and, if possible, verify the quantity and composition of nuclear
material before its transfer out of or upon its transfer into the State.

10.6. Routine inspection. An inspection performed by I4EA inspectors under
para. 72 of [153], which provides that the IAEA may perform routine inspections
at a facility or location outside facilities (LOF) as follows:

(a) To verify that reports are consistent with records;

(b) To verify the location, identity, quantity and composition of all nuclear
material subject to safeguards under the agreement;

(¢) To verify information on the possible causes of material unaccounted for
(MUF), shipper/receiver differences (SRDs) and uncertainties in the book
inventory (BI).

According to para. 49 of [66], routine inspections may include the
following, as appropriate:

(a) Audit of records and reports;

(b) Verification of the amount of safeguarded nuclear material by physical
inspection, measurement and sampling;

(c) Examination of principal nuclear facilities, including a check of their
measuring instruments and operating characteristics;

(d) Check of the operations carried out at principal nuclear facilities and
at research and development facilities containing safeguarded nuclear
material.

10.7. Unannounced inspection. A routine inspection performed by [IAEA
inspectors at a facility for which no advance notice is provided by the IAEA to
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the State before the arrival of JAEA inspectors. Paragraph 84 of [153] provides
that, “as a supplementary measure, the Agency may carry out without advance
notification a portion of the routine inspections...in accordance with the principle
of random sampling.” Paragraph 50 of [66] makes provision for the IAEA to
carry out unannounced inspections.

10.8. Short notice inspection. A routine inspection performed by IAEA
inspectors at a facility or location outside facilities (LOF) for which less
advance notice is provided by the IAEA to the State than that provided for under
para. 83 of [153].

10.9. Random inspection. A routine inspection performed by IAEA inspectors
at a facility or location outside facilities (LOF) on a date chosen randomly.

10.10. Short notice random inspection (SNRI). A routine inspection
performed by IAEA inspectors both at short notice and randomly. SNRIs are
part of a safeguards approach developed for fuel fabrication plants under IAEA
safeguards to provide 100% verification coverage of domestic transfers of
nuclear material and borrowing scenarios. The SNR/ is based on near real time
submittal of mailbox declarations containing the operator’s operational data.
SNRIs may also be used at other facility types where the safeguards approach
calls for unpredictably scheduled short notice inspections.

10.11. Limited frequency unannounced access (LFUA). A routine inspection
carried out by IAEA inspectors at gas centrifuge uranium enrichment plants under
1IAEA safeguards in a State with an INFCIRC/153-type safeguards agreement and
operating at a declared uranium enrichment level of 5% or less. LFUA routine
inspections carried out in cascade areas are designed to permit, together with
inspection activities outside cascade areas, the timely detection of the diversion
of 1 significant quantity (SQ) of uranium, including the production of 1 SQ of
uranium at an enrichment level higher than that declared, while protecting the
sensitive technical information related to the enrichment process. The LFUA,
inter alia, secures access at short notice for I[AEA inspectors to the cascade area of
the plant concerned. Inspection activities to be implemented within the cascade
area include visual observation; radiation monitoring and non-destructive
assay (NDA) measurements; environmental sampling (ES) and nuclear material
sampling; and application and verification of seals. The activities to be performed
and the frequency of access to the cascade area depend on the design and
operational features of the plant.
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10.12. Simultaneous inspections. Inspections performed by IAEA inspectors
simultaneously or within a short period of time at two or more facilities in a State
in order to detect possible diversions arranged in collusion between facilities by,
for example, the temporary transfer (‘borrowing’) of nuclear material between
facilities so that the same nuclear material is counted twice by the IAEA, once
in each of the two facilities inspected. The facilities may be of the same type
(e.g. light water reactors using fuel assemblies of the same kind) or they may be
linked in the same nuclear fuel cycle (e.g. light water reactors, fuel fabrication
plants and reprocessing plants, spent fuel storage areas). Simultaneous
inspections at fuel fabrication plants may be replaced by short notice random
inspections (SNRIs).

10.13. Continuous inspection. Activities that enable the IAEA to maintain
continuity of knowledge concerning inventory and flow of nuclear material
by witnessing key operations, recording measurement and operating data,
and verifying the information in order to meet the safeguards objectives. The
activities involved may or may not require the continuous presence of an JAEA
inspector or inspectors within the facility. According to para. 80 of [153], for
facilities handling large amounts of plutonium or high enriched uranium (HEU),
the inspection effort foreseen may in practice allow for continuous inspection.
Provisions for continuous inspections under item-specific safeguards agreements
are given in Annexes [ and II to [66].

10.14. Special inspection. An inspection is deemed to be special when it is
either additional to the routine inspection effort provided for in paras 78—82
of [153], or involves access to information or /ocations in addition to the
access specified in para. 76 of [153] for ad hoc and routine inspections, or both.
Paragraph 73 of [153] provides that the IAEA may conduct special inspections,
subject to the procedures for consultations between the State and the IAEA,
in order to verify the information contained in special reports, or if the IAEA
considers that information made available by the State, including explanations
from the State and information obtained from routine inspections, is not adequate
for the IAEA to fulfil its responsibilities under the agreement. In case action by
the State is essential and urgent, para. 18 of [153] applies.

According to paras 53 and 54 of [66], the IAEA may carry out special
inspections if the study of a report indicates that such an inspection is desirable
or any unforeseen circumstance requires immediate action. The IAEA may also
carry out special inspections if substantial amounts of safeguarded nuclear
material are to be transferred outside the jurisdiction of the State in which it is
being safeguarded, for which purpose the State shall give the IAEA sufficient
advance notice of any such proposed transfer.
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10.15. Access for inspection. Paragraph 76 of [153] provides that I4EA
inspectors have access as follows:

(@)

(b)

(©

(d)

For the purposes of verifying the information contained in the initial report
and identifying and verifying changes in the situation which have occurred
since the date of the initial report, as specified in paras 71(a) and 71(b)
of [153], and until such time as the strategic points have been specified
in the subsidiary arrangements, IAEA inspectors shall have access to any
location where the initial report or any inspections carried out in connection
with it indicate that nuclear material is present.

For the purposes of identifying and verifying the quantity of nuclear
material prior to or following transfer into or out of the State, as specified
in para. 71(c) of [153], IAEA inspectors shall have access to any location
of which the TAEA has been notified in accordance with para. 92(c) or
para. 95(c) of [153].

For the purposes of verifying the consistency of records and reports; verifying
the location, identity, quantity and composition of all nuclear material
subject to [AEA safeguards; and verifying information on the possible
causes of material unaccounted for (MUF), shipper/receiver differences
(SRDs) and uncertainties in the book inventory (BI), as specified in para. 72
of [153], IAEA inspectors shall have access only to the strategic points
specified in the subsidiary arrangements and to the records maintained
pursuant to paras 51-58 of [153].

In the event of the State concluding that any unusual circumstances require
extended limitations on access by the IAEA, the State and the TAEA shall
promptly make arrangements with a view to enabling the IAEA to discharge
its safeguards responsibilities in the light of these limitations. The IAEA
Director General shall report each such arrangement to the IAEA Board of
Governors.

According to para. 77 of [153], in circumstances which may lead to a

special inspection, the State and the IAEA shall consult forthwith. As a result of
such consultations, the IAEA may undertake inspections in addition to the routine
inspection effort provided for under paras 78—82 of [153], and may obtain access
in agreement with the State to information or /ocations in addition to the access
specified under para. 76 of [153] for ad hoc inspections and routine inspections.

Under item-specific safeguards agreements, para. 9 of the Annex to [39]

provides that JAEA inspectors shall have access to all materials, equipment and
facilities to which IAEA safeguards are applied.

104



10.16. Scope of inspection. Paragraph 74 of [153] provides that for purposes
of ad hoc inspections, routine inspections and special inspections performed
under INFCIRC/153-type safeguards agreements:

“the Agency may:

(a) Examine the records kept...;

(b) Make independent measurements of all nuclear material subject to
safeguards under the Agreement;

(c) Verify the functioning and calibration of instruments and other
measuring and control equipment;

(d) Apply and make use of surveillance and containment measures; and

(e) Use other objective methods which have been demonstrated to be
technically feasible.”

Activities which the IAEA shall be enabled to perform within the scope
of inspection are reflected in para. 75 of [153] and in the relevant subsidiary
arrangements. The scope of a routine inspection under an item-specific
safeguards agreement is described in para. 49 of [66].

10.17. Frequency of inspection. The number of times per year that a facility
or a material balance area (MBA) outside a facility may be inspected. Under an
INFCIRC/153-type safeguards agreement, the frequency of routine inspections
at facilities and MBAs outside facilities with a content or annual throughput
(whichever is greater) not exceeding 5 effective kilograms (ekg) may not exceed
one inspection per year [153, para. 79]. In all other cases, inspection frequency
is related to the TAEA timeliness detection goals for the nuclear material
considered. According to para. 78 of [153], the number, intensity, duration and
timing of routine inspections shall be kept to the minimum consistent with
the effective implementation of IAEA safeguards. For inspections under an
item-specific safeguards agreement, see [66], para. 57 and Annexes I and II.

10.18. Advance notice of inspections. A notification provided by the IAEA
to the State or regional authority relative to inspections as provided for under a
safeguards agreement. Under an INFCIRC/153-type safeguards agreement, for
example, advance notice for routine inspections is at least 24 hours for facilities
involving plutonium or uranium enriched to more than 5% and one week in
all other cases [153, para. 83(c)]. However, according to para. 84 of [153], the
IAEA may carry out without advance notice a portion of the routine inspections
provided for in para. 80 of [153].
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10.19. Inspection activities. Verification activities performed by I4EA
inspectors during and in connection with inspections at facilities. Under an
INFCIRC/153-type safeguards agreement (see [153], para. 74), activities
may include nuclear material accounting activities, nuclear material
measurements, verification of instruments and control equipment, the
application of containment/surveillance measures, and other activities such as
environmental sampling (ES).

10.20. TAEA inspector. An IAEA official appointed by the IAEA Director
General and approved by the IAEA Board of Governors to perform inspections
and other verification activities in a State pursuant to the State’s safeguards
agreement and protocols thereto, as applicable. After approval by the Board,
the inspector is proposed to the respective States in which they are expected to
perform official duties. If the State agrees, the IAEA effects the designation. For
States with an additional protocol (AP) in force, the designation procedure is
provided for in Article 11 of [540]. All States are required under their respective
safeguards agreements to grant IAEA inspectors privileges and immunities
necessary for the performance of their functions, as foreseen in [9].

10.21. Calendar-days in the field for verification (CDFVs). The number
of calendar-days spent performing inspections, complementary accesses and
design information verification (DIV) at facilities and information verification at
locations outside facilities (LOFs), and the associated travel and rest periods.

10.22. Person-day of inspection (PDI). “[A] day during which a single
inspector has access to a facility at any time for a total of not more than eight
hours” [153, para. 109]. This legal definition does not necessarily coincide with
a calendar day and is used to calculate the total amount of inspection effort at
facilities compared with the maximum routine inspection effort (MRIE). Where
inspection activities require only a small portion of a calendar day, this still
constitutes 1 PDI.

10.23. Person-year of inspection. According to para. 109 of [153], a
person-year of inspection is equivalent to 300 person-days of inspection (PDIs).
However, the term ‘inspector-year’ (365 days minus weekend days and minus
some allowance for leave) is used to reflect the average number of days in a
calendar year during which an /AEA inspector is available for work.

10.24. Actual routine inspection effort (ARIE). The estimated annual

inspection effort for a facility under an INFCIRC/153-type safeguards
agreement, expressed in person-days of inspections (PDIs) and included in the
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subsidiary arrangements. For estimating ARIE, it is assumed that the facility
operates according to its design data. In accordance with para. 81 of [153], due
consideration should be given to the following when the AR/E and other elements
of a routine inspection at a facility are being established:

(a) The form and accessibility of the nuclear material;

(b) The effectiveness of the State (or regional) system of accounting for and
control of nuclear material (SSAC/RSAC) and the extent to which the
operator is functionally independent of the SSAC/RSAC;

(c) The characteristics of the State’s nuclear fuel cycle, in particular the number
and types of facilities and the characteristics of such facilities relevant to
safeguards;

(d) The international interdependence of nuclear activities involved and any
relevant IAEA verification activities;

(e) Technical developments in the field of safeguards.

The ARIE is an estimate to be used as a guideline. Operational conditions
and unforeseen situations may require certain deviations from the agreed estimate.

10.25. Planned actual routine inspection effort (PLARIE). The estimated
annual routine inspection effort which, in contrast to the actual routine inspection
effort (ARIE), takes into account the expected operational status of the facility
(e.g. extended shutdowns). The PLARIE for a facility in most cases is smaller
than the ARIE. The total PLARIE forecast for all facilities under I4EA safeguards,
corrected by a factor that accounts for the total inspection resources available,
serves as a basis for human resource allocation.

10.26. Maximum routine inspection effort (MRIE). The maximum number
of person-days of inspection (PDIs) per annum allowable for a facility, as
provided for under para. 80 of [153]. The limit depends on whichever is the largest
of the inventory, annual throughput and maximum potential annual production of
nuclear material of the facility. This largest quantity (L) is measured in effective
kilograms (ekg) [153, para. 104]. For all types of nuclear installation with L less
than 5 ekg, the maximum effort is one routine inspection per annum. For other
facilities, the inspection regime shall be no more intensive than is necessary but
shall be sufficient to maintain continuity of knowledge of the flow and inventory
of nuclear material. For reactors and sealed stores, the limit is 50 PDI/a. In the
case of facilities containing plutonium and uranium enriched to more than 5%, the
equation MRIE = 30x~/L PDI /a applies, but the MRIE should not be less than
450 PDI/a. For all other cases, an MRIE equal to (100 + 0.4L) PDI/a is specified.
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10.27. Complementary access. Access provided by the State and carried
out by IAEA inspectors in accordance with the provisions of an additional
protocol (AP). According to Article 4 of [540], the IAEA shall not mechanistically
or systematically seek to verify the information provided by the State under
Article 2 of its 4P. However, the IAEA shall have access to the following:

(a) Any location referred to in Article 5.a.(i) or 5.a.(ii) of [540] on a selective
basis in order to ensure the absence of undeclared nuclear material,

(b) Any location referred to in Article 5.b. or 5.c. to resolve a question relating
to the correctness and completeness of the information provided by the
State pursuant to Article 2, or to resolve an inconsistency relating to that
information;

(¢) Any location referred to in Article 5.a.(iii) to the extent necessary for the
IAEA to confirm, for IAEA safeguards purposes, the declaration of the
decommissioned status of a facility or location outside facilities (LOF)
where nuclear material was customarily used.

In certain cases where the State is unable to provide the required access, it
should make every reasonable effort to satisfy the IAEA’s requirements, without
delay, through other means and/or at adjacent locations, depending on the
context [540, Articles 5.b, 5.c and 9].

Under Article 9, the State shall provide the ITAEA with access to locations
specified by the IAEA to carry out wide area environmental sampling.
However, the IAEA shall not seek such access until the use of such wide area
enrvironmental sampling and the procedural arrangements therefor have been
approved by the IAEA Board of Governors and following consultations between
the IAEA and the State.

Under Article 8 of [540], the State may offer the IAEA access to or request
the IAEA to perform verification activities at a particular location in addition to
those referred to in Articles 5 and 9.

10.28. Managed access. Upon the request of the State, the IAEA and the State
shall make arrangements for managed access, arranged in such a way as:

“to prevent the dissemination of proliferation sensitive information, to
meet safety or physical protection requirements, or to protect proprietary or
commercially sensitive information. Such arrangements shall not preclude
the Agency from conducting activities necessary to provide credible
assurance of the absence of undeclared nuclear material and activities at
the location in question, including the resolution of a question relating to the
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correctness and completeness of the information referred to in Article 2 or
of an inconsistency relating to that information” [540, Article 7.a].

The State may, when providing information pursuant to Article 2, “inform the
Agency of the places at a sife or location at which managed access may be
applicable” [540, Article 7.b].

10.29. Location. In the context of [540], the term ‘ocation’ usually means
any geographical point or area described in the information supplied by a State or
specified by the IAEA. (‘Location outside facilities (LOF)’ under INFCIRC/153
is equivalent to ‘other location’ under INFCIRC/66.)

10.30. Site. An area delimited by the State in the relevant design information
for a facility, including a closed-down facility, and in the relevant information on
a location outside facilities (LOF) where nuclear material is customarily used,
including a closed-down LOF where nuclear material was customarily used (this
is limited to locations with hot cells or where activities related to conversion,
enrichment, fuel fabrication or reprocessing were carried out). It also includes
all installations collocated with the facility or location for the provision or use
of essential services, including hot cells for processing irradiated material not
containing nuclear material; installations for the treatment, storage and disposal
of waste; and buildings associated with specified activities identified by the State
under Article 2.a(iv) of its additional protocol (AP) based on [540].

10.31. Advance notice of complementary access. Notification given by
the IAEA to the State as provided for in Articles 4.b and 4.c of [540] and in
connection with the implementation of complementary access under Article 5
of [540]. Advance notice for complementary access is at least 24 hours, except
for access to any place on a site that is sought in conjunction with design
information verification (DIV) visits or ad hoc inspections or routine inspections
on that sife, for which the period of advance notice shall, if the IAEA so requests,
be at least two hours but, in exceptional circumstances, may be less than two
hours. Advance notice shall be in writing and specify the reasons for access and
the activities to be carried out during such access.

10.32. Complementary access activities. According to Article 6 of [540], the
activities the I4EA inspectors may perform for complementary access depend on
the type of location. They include the following: visual observation; collection
of environmental samples; utilization of radiation detection and measurement
devices; application of seals and other identifying and tamper indicating devices
specified in subsidiary arrangements; examination of records relevant to the
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quantities, origin and disposition of the material;, examination of safeguards
relevant production and shipping records; collection of environmental samples;
and other objective measures which have been demonstrated to be technically
feasible and the use of which has been agreed by the IAEA Board of Governors
and following consultations between the IAEA and the State.

110



11. SAFEGUARDS INFORMATION AND EVALUATION

The IAEA has available to it a broad range of safeguards relevant
information about the nuclear programmes of States, which it uses to perform
safeguards State evaluations. All safeguards relevant information available to
the IAEA about a State at the time of such evaluations is assessed in the context
of the State’s nuclear and nuclear rvelated activities and capabilities, taking
into account the State’s undertaking under its safeguards agreement. These
evaluations, and the independent review of their findings, are key elements of
planning safeguards activities in a State and are fundamental to the process of
deriving safeguards conclusions.

11.1. Safeguards relevant information. Information relevant for the
implementation of /4EA safeguards which contributes to the drawing of soundly
based safeguards conclusions. This information is collected, evaluated and used
by the IAEA in exercising its rights and fulfilling its obligations under safeguards
agreements. For all States, the IAEA collects and processes three types of
safeguards relevant information:

(a) Information provided by the State itself (e.g. declarations and reports,
including clarifications and amplifications at the TAEA’s request, and
voluntarily provided information);

(b) Information from safeguards activities conducted by the IAEA in the field
and at TAEA Headquarters (e.g. inspections, design information verification
(DIV), material balance evaluations);,

(c) Other relevant information (e.g. open source information, third party
information).

The first two types of information make up the great majority of the
information used for safeguards implementation. All information collected by the
IAEA is subject to rigorous review and is processed through steps that include
validation using well defined processes and relevant technical expertise and
consistency analysis.

11.2. Initial report. Under an INFCIRC/153-type safeguards agreement, an
official statement by the State on all nuclear material subject to IAEA safeguards,
which is to be provided to the ITAEA within 30 days of the last day of the calendar
month in which the agreement enters into force [153, para. 62]. From the
initial report, the IAEA establishes a unified inventory of all nuclear material
(irrespective of its origin) for the State and maintains this inventory on the basis
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of subsequent reports and its verification activities. Under an item-specific
safeguards agreement, the first routine report is considered equivalent to an
initial report.

11.3. Routine report.  Under an item-specific safeguards agreement, the
set of accounting reports and operating reports made by the State to the
IAEA [66, para. 39]. In accordance with para. 40 of [66], the first routine
report is to be submitted as soon as there is any safeguarded nuclear material
to be accounted for, or as soon as the nuclear facilizy to which it relates is in a
condition to operate.

11.4. Accounting report. A report made by the State to the IAEA on the status
of nuclear material subject to safeguards at a material balance area (MBA) and
on the changes in that status since the previous report. Accounting reports are
submitted by the State at times specified in the safeguards agreement or in the
subsidiary arrangements. Under an INFCIRC/153-type safeguards agreement,
reporting formats agreed between the State and the IAEA are described in
Code 10 of the subsidiary arrangements. Such agreements provide for three types
of accounting report: inventory change reports (ICRs), material balance reports
(MBRs) and physical inventory listings (PILs). Provision for accounting reports
under an item-specific safeguards agreement is made in para. 39(a) of [66].

11.5. Inventory change report (ICR). An accounting report provided by the
State to the IAEA “showing changes in the inventory of nuclear material. The
reports shall be dispatched as soon as possible and in any event within 30 days
after the end of the month in which the inventory changes occurred or were
established” [153, para. 63(a)]. In accordance with para. 64 of [153]:

“inventory change reports shall specify identification and batch data for
each batch of nuclear material, the date of the inventory change and, as
appropriate, the originating material balance area and the receiving
material balance area or the recipient. These reports shall be accompanied
by concise notes”.

11.6. Concise notes. According to para. 64 of [153], information supplied by
the State to the IAEA and accompanying inventory change reports (ICRs) for the
purposes of explaining changes in the inventory (on the basis of the operating data
contained in the operating records) and describing the anticipated operational
programme, particularly the taking of a physical inventory.
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11.7. Material balance report (MBR). According to para. 63(b) of [153], an
accounting report provided by the State to the IAEA:

“showing the material balance based on a physical inventory of nuclear
material actually present in the material balance area. The reports shall
be dispatched as soon as possible and in any event within 30 days after the
physical inventory has been taken”.

According to para. 67 of [153]:

“the material balance reports shall include the following entries, unless
otherwise agreed by the Agency and the State:

(a) Beginning physical inventory;

(b) Inventory changes (first increases, then decreases);
(¢) Ending book inventory;

(d) Shipper/receiver differences;

() Adjusted ending book inventory;

(f) Ending physical inventory; and

(g) Material unaccounted for.”

An MBR must be submitted even where there was no nuclear material in
the material balance area (MBA) at the time of the physical inventory taking
and where no inventory changes occurred during the relevant material balance
period (MBP), as long as the MBA continues to be subject to JAEA safeguards.

11.8. Physical inventory listing (PIL). A report provided by the State to the
IAEA in connection with a physical inventory taking by the operator “listing all
batches separately and specifying material identification and batch data for each
batch” [153, para. 67]. Such listings are to be attached to each material balance
report (MBR) even where there was no nuclear material in the material balance
area (MBA) at the time of the ending of the physical inventory taking.

11.9. Operating report. A report by the State to the IAEA on the operation of a
facility in connection with the use and handling of nuclear material. Operating
reports are submitted for facilities safeguarded under item-specific safeguards
agreements; the requirement is provided in para. 39(b) of [66].

11.10. Special report. In accordance with para. 68 of [153], a report by the

State to the IAEA on the loss of nuclear material exceeding specified limits or
in the event that containment/surveillance measures have been unexpectedly
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changed from those specified in the subsidiary arrangements. Item-specific
safeguards agreements also require special reports to be submitted in the event
that a transfer of nuclear material results in a significant change in the inventory
of a facility; the requirement is reflected in paras 42 and 43 of [66].

11.11. Mailbox declaration. The near real time submittal, into a secure
electronic mailbox, of information on operational activities of safeguards
relevance, as agreed in advance with the IAEA. Mailbox declarations are not
used for submitting State reports to the IAEA, but are used for collecting and
transmitting operator data, typically to facilitate inspections on short notice
(e.g. through the use of short notice random inspections (SNRIs)).

The contents of the information submitted in mailbox declarations are
agreed between the IAEA and the State or regional authority responsible for
safeguards implementation (SRA) in coordination with the facility operator on a
case by case basis. For example, a fuel fabrication facility operator might submit
mailbox declarations with information on receipts, material in process, product
and shipments of nuclear material on a daily basis. Provision of a mailbox
declaration may also be provided in connection with declarations submitted
pursuant to Article 2.a.(ii) of [540], although an additional protocol (AP) is not
required for mailbox declarations to be provided to the IAEA.

11.12. Notification of transfers.

(a) Under an INFCIRC/153-type safeguards agreement, para. 92 of [153]
provides that any intended transfer out of the State of safeguarded nuclear
material in an amount exceeding 1 effective kilogram (ekg), or by successive
shipments to the same State within a period of three months each of less
than 1 ekg but exceeding in total 1 ekg, shall be notified to the IAEA after
the conclusion of the contractual arrangements leading to the transfer and
normally at least two weeks before the nuclear material is to be prepared for
shipping. For transfers into the State, similar provisions for notification are
included in paras 95 and 96 of [153].

(b) The five nuclear-weapon States (as defined in Article IX.3 of the Treaty on the
Non-Proliferation of Nuclear Weapons (NPT) [140]) have committed under
INFCIRC/207 to provide the IAEA with advance notifications of transfers of
nuclear material to non-nuclear-weapon States, as indicated in para. 1 of [207].

(c) Under para. 43 of [66], the State shall report to the TAEA, as soon as
possible, and in any case within two weeks, any transfer not requiring
advance notification that will result in a significant change in the quantity
of safeguarded nuclear material in a facility or in a complex of facilities
considered as a unit for this purpose by agreement with the IAEA.
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11.13. Confirmation of transfers. Under an INFCIRC/153-type safeguards
agreement, a requirement for the exporting State to make arrangements, if the
nuclear material will not be subject to /AEA safeguards in the recipient State,
for the IAEA to receive confirmation by the recipient State of the transfer
[153, para. 94]. Further, the five nuclear-weapon States (as defined in Article
I1X.3 of the Treaty on the Non-Proliferation of Nuclear Weapons (NPT) [140])
that have a voluntary offer agreement (VOA) with the IAEA have undertaken to
provide the IAEA with such confirmations of transfers from non-nuclear-weapon
States, as indicated in para. 2 of [207].

11.14. Voluntary reports on nuclear material, specified equipment and
non-nuclear material. Information provided to the IAEA by States participating
in the voluntary reporting scheme (VRS).

11.15. Declaration pursuant to an additional protocol. Information submitted
to the IAEA by a State about its nuclear programme and related activities as
required by Article 2 of [540]. Examples of such information are the research
and development activities related to the State’s nuclear fuel cycle, descriptions
of buildings on sifes, nuclear related manufacturing activities, and exports of
specified equipment and non-nuclear material.

Additional protocol (AP) declarations include information about the State’s
nuclear material and nuclear fuel cycle which supplements the information
submitted under the comprehensive safeguards agreement (CSA). The initial
AP declaration, quarterly AP declarations and annual AP update declarations,
together with other declarations pursuant to Article 3 of an AP, help to improve the
IAEA’s understanding of the State’s nuclear fuel cycle capabilities and activities.

11.16. Initial AP declaration. Information provided to the IAEA by the State
within 180 days of the entry into force of its additional protocol (AP), consisting
of the information identified in Article 2.a.(i), 2.a.(iii)-2.a.(v), 2.a.(vi)(a), 2.a.(vii)
and 2.a.(x) and Article 2.b.(i) (see Article 3.a of [540]). If a State has nothing to
declare under a particular article, it should indicate this by stating ‘nothing to
declare’ for that line of the declaration.

11.17. Annual AP update declaration. Annual updates to the information
referred to in the initial AP declarations, imports and exports related to
Article 2.a.(vi)(a), and changes in /ocation related to Article 2.a(viii) by 15 May
for the period of the previous calendar year (see Articles 3.b, 3.c and 3.e of [540]).
If a State has nothing or no new information to declare under a particular article,
it should indicate this by stating respectively ‘nothing to declare’ or ‘no change’
for that line of the declaration.
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11.18. Quarterly AP declaration. Information provided, on a quarterly basis,
by a State under Article 2.a.(ix)(a) of its additional protocol (AP) (see Article 3.d
of [540]). This information shall be provided within 60 days of the end of each
quarter. If a State has nothing to declare under a particular article, it should
indicate this by stating ‘nothing to declare’ for that line of the declaration.

11.19. State Declarations Portal (SDP). A web based system supporting
secure bidirectional information exchange between States and the [AEA.

Information shared through the SDP includes but is not limited to
acknowledgement letters, additional protocol (AP) declarations, design
information questionnaires (DIQs), nuclear material accounting reports, and
other types of State declaration and official communication.

11.20. Protocol Reporter. A software tool which facilitates the preparation
of declarations by States pursuant to Articles 2 and 3 of the Protocol Additional
to Safeguards Agreements (additional protocol (AP)). The system assists in the
creation of declarations to the IAEA in electronic form.

11.21. Open source information. Information available to the public from
sources external to the IAEA. Examples of open sources relevant to safeguards
include, inter alia, the following:

(a) Government: for example, publicly available information from government
entities that is relevant to nuclear policies, activities and plans for its nuclear
programme and the management of nuclear material and nuclear facilities.

(b) Nuclear operators and manufacturers: for example, publicly available
information from entities involved in activities such as the operation
of nuclear facilities, development of nuclear fuel cycle technologies and
manufacture of nuclear fuel cycle related equipment and material.

(c) Scientific and technical literature: for example, safeguards relevant
information contained in academic and scientific publications, patents,
presentations and conference proceedings which provides insight into
nuclear fuel cycle technology and related research and development
activities.

(d) Trade: for example, statistical and transactional records of imports and
exports of nuclear material and nuclear fuel cycle related material and
equipment.

(e) Satellite imagery: for example, images collected by satellites (remote
sensing data from space-borne platforms) that are either freely available or
procured from commercial vendors.
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() Media: for example, safeguards relevant information published by news
organizations or distributed by news monitoring services that is available in
various forms, including electronic and print.

11.22. Third party information. Information made available to the IAEA
by a State or other party (e.g. organizations, individuals), on a voluntary basis,
relating to another State. Such information may include nuclear procurement
related information collected by States (e.g. export denials) and information
collected through national means.

11.23. Incident and Trafficking Database (ITDB). An international database
maintained by the IAEA in cooperation with participating States. The /TDB
contains authoritative information on incidents of illicit trafficking and other
unauthorized activities and events involving nuclear and other radioactive
material outside of regulatory control that are reported by participating
States voluntarily.

11.24. Safeguards implementation issue. An issue identified by the IAEA in
the course of safeguards implementation which requires clarification or follow-up
action. Each safeguards implementation issue is assessed to determine whether it
is a possible anomaly on the basis of the impact of the issue on the IAEA’s ability
to draw a safeguards conclusion for the State.

11.25. Discrepancy. An inconsistency found in the facility operator’s
records, or between facility records and State reports, or between these records
and inspector observations or indications resulting from containment and
surveillance. 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
a significant inventory difference arising from material balance evaluation is
classified as a possible anomaly.

11.26. Anomaly. An unusual observable condition which might result from
diversion of nuclear material or misuse of safeguarded items, or another
safeguards implementation issue which frustrates or restricts the ability of
the IAEA to draw a safeguards conclusion for a State pursuant to its relevant
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safeguards agreement. Examples of possible anomalies include but are not
limited to the following:

(a) Denial or restriction of IAEA access to information or /ocations to which the
IAEA has a right of access under the safeguards agreement or the additional
protocol (AP), where applicable;

(b) Unreported safeguards significant changes to facility design or operating
conditions;

(c) Asignificant inventory difference arising from material balance evaluation;

(d) A significant departure from the agreed recording and reporting system;

(e) Failure of'the facility operator to comply with agreed measurement standards
or sampling methods;

() Evidence of tampering with the Agency’s safeguards equipment, including
containment/surveillance measures,

(g) A question or inconsistency which has not been resolved through follow-up
action in the process of State evaluation;

(h) Inability to attain an applicable safeguards objective in a State, regardless
of the reason.

11.27. TAEA confidentiality regime. The regime for the protection
against unauthorized disclosure of all confidential information that the IAEA
acquires, including such information coming to the TAEA’s knowledge in the
implementation of safeguards agreements and of additional protocols (APs). The
regime reflects the requirements for the protection of confidential information as
provided under Article 15 of [540].

11.28. State evaluation. The ongoing evaluation of all safeguards relevant
information available to the IAEA about a State aimed at assessing the consistency
of that information in the context of a State’s safeguards obligations. State
evaluation is conducted for the purposes of planning, conducting and evaluating
safeguards activities and drawing soundly based safeguards conclusions.

11.29. State Evaluation Group (SEG). A group within the IAEA’s Department
of Safeguards which evaluates all safeguards relevant information available to
the IAEA about a State and documents the results in a safeguards State evaluation
report, including recommendations for IAEA Secretariat findings and safeguards
conclusions. The SEG also performs acquisition path analysis, develops a
State-level safeguards approach (SLA) and prepares an annual implementation
plan (AIP) for individual States.

118



11.30. Safeguards effectiveness evaluation. A process of evaluating the
extent to which the IAEA’s implementation of safeguards is able to achieve
the relevant safeguards objectives. For a State with a State-level safeguards
approach (SLA), the effectiveness evaluation considers whether the activities in
the annual implementation plan (AIP) meet the objectives of the SLA, whether
the planned activities were actually conducted and whether or not the activities
were conducted in such a way as to achieve the technical objectives to the
level planned. In the absence of an SLA, the factors considered in safeguards
effectiveness evaluation include the quantitative findings from implementation of
nuclear material verification activities, as prescribed by the Safeguards Criteria,
as well as qualitative safeguards relevant information available about the State’s
nuclear and nuclear related activities, including facility design information and
TAEA knowledge of facility operations.

11.31. Safeguards State evaluation report. An internal report documenting
periodically the findings of the IAEA’s safeguards evaluations performed
for a State. The findings, to be documented in a State evaluation report, are
independently reviewed by IAEA intradepartmental review committees.

11.32. Safeguards conclusions. Conclusions drawn by the IAEA on the basis
of findings from its verification and State evaluation activities. Safeguards
conclusions are drawn for each State with a safeguards agreement in force and are
reviewed annually. These conclusions are reported for States in the Safeguards
Implementation Report (SIR).
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12. REPORTING ON SAFEGUARDS
IMPLEMENTATION

The [AEA uses various mechanisms for reporting to the IAEA Policy-Making
Organs, States and relevant regional authorities on the implementation of
safeguards and other verification activities.

12.1. Reporting on design information verification. Under an
INFCIRC/153-type safeguards agreement, the IAEA sends a formal letter (also
referred to as a design information verification (DIV) acknowledgement letter)
to the State whenever the IAEA has performed DIV in that State. The letter may
include, if relevant, a request for any amplification, clarification or correction of
the information submitted by the State.

Under an item-specific safeguards agreement, para. 32 of [66] stipulates
that the IAEA should complete its design review promptly and shall notify the
State of its safeguards conclusions without delay.

12.2. Statement on Inspection Results (90(a) Statement). Paragraph 90(a)
of [153] provides that the IAEA is obliged to report formally to the State at
intervals specified in the subsidiary arrangements (usually within 60 days after
each inspection) on the activities carried out at each facility and their results,
including any discrepancies found and whether they have been resolved. This
Statement on Inspection Results, which is referred to as a 90(a) Statement, is
provided to a State that has an INFCIRC/153-type safeguards agreement in
force; it is of a preliminary nature because evaluation activities may not have
been completed.

12.3. Statement on Conclusions (90(b) Statement). Paragraphs 30 and 90(b)
of [153] state that the IAEA is obliged to report formally to the State on the
technical conclusions drawn from its nuclear material verification activities for
each material balance area (MBA) over a material balance period (MBP). This
Statement on Conclusions, which is referred to as a 90(b) Statement, indicates,
inter alia, the amount of material unaccounted for (MUF) over a specific period,
as verified by the IAEA. The statement is made as soon as possible (a) after a
physical inventory taking by the facility operator and verified by the IAEA and
(b) after a material balance has been closed. The time limit of the reporting is
specified in the subsidiary arrangements (usually within 60 days after the end
of the month in which the TIAEA has verified the physical inventory). This
statement is provided to a State that has an INFCIRC/153-type safeguards
agreement in force.
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12.4. Book inventory statement. Under para. 66 of [153], the IAEA is obliged
to provide the State with a semi-annual statement of the book inventory (BI) of
nuclear material subject to IAEA safeguards for each material balance area
(MBA). The BI for the period covered by each such statement is based on the
last physical inventory listing (PIL) and the subsequent inventory change
reports (ICRs). Book inventory statements do not imply verification by the
TIAEA of the data contained therein and are meant, inter alia, to be used by the
State (or regional) system of accounting for and control of nuclear material
(SSAC/RSAC) to check for any differences with the accounting data maintained
by the SSAC/RSAC.

Similar statements are also provided under an item-specific safeguards
agreement, if required by the specific agreement (as in the case of the annual
official inventory (OFIN) statement), and to States with a voluntary offer
agreement (VOA) in force.

12.5. Quarterly import communication. A communication prepared and
dispatched by the IAEA to a State that has an INFCIRC/153-type safeguards
agreement or a voluntary offer agreement (VOA) in force, indicating any
unmatched foreign shipments and receipts of nuclear material. Issued on a
quarterly basis, each ‘import communication’ to a State contains a list of those
shipments to the State (as reported by other States) or those receipts in the State
(as reported by the State itself) for which no match has been established. Import
communications are meant to facilitate the interaction between the IAEA and the
State so as to promptly resolve any unmatched foreign transfers. The IAEA has
also established a ‘de minimus quantity’, set at approximately 0.002 significant
quantities (SQs) for each material type, below which any unmatched nuclear
material amounts are not included in the import communication.

12.6. Statement on domestic and international transfers (semi-annual transit
matching statement). A statement made semi-annually by the IAEA to a State
that has an INFCIRC/153-type safeguards agreement (referred to in Code 4.1.1
of the subsidiary arrangements (General Part)) or a voluntary offer agreement
(VOA) in force. This statement covers, inter alia, the following:

(a) Domestic and foreign shipments reported by the State which the IAEA has
been unable to match with information on receipts reported by the State (for
domestic transfers) or by other States (for exports from the State);

(b) Domestic receipts reported by the State and foreign receipts (imports)
reported by other States which the IAEA has been unable to match with
shipments reported by the State.
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The IAEA has also established a ‘de minimus quantity’, set at approximately
0.002 significant quantities (SQs) for each material type, below which any
unmatched nuclear material amounts are not included in this statement.

12.7. Statement of timeliness in reporting. A statement, also known as the
‘statement on operation of report system’, provided by the IAEA semi-annually
to each State that has an INFCIRC/153-type safeguards agreement (see
Code 4.1.2 of the subsidiary arrangements (General Part)) or a voluntary offer
agreement (VOA) in force, which includes information on any reporting delays.
The statement is provided separately for each of the nuclear material accounting
reports (i.e. inventory change report (ICR), material balance report (MBR) and
physical inventory listing (PIL)).

12.8. Reporting on inspections under an item-specific safeguards agreement.
Information, in the form of a letter, provided to a State by the IAEA after each
inspection carried out under an item-specific safeguards agreement. The letter,
which is referred to as an ‘INFCIRC/66 verification statement’, informs the State
of the results of the inspection, as foreseen in para. 12 of the Annex to [39], and
of any design review activities, if performed.

12.9. Statements under an AP. Under Article 10 of [540], for a State with
an additional protocol (AP) in force, the IAEA is obligated to inform the State
of the following:

(a) The activities carried out under the AP, including those in respect of any
questions or inconsistencies the IAEA had brought to the attention of the
State, within 60 days of the activities being carried out [540, Article 10.a].
This statement is referred to as a ‘10.a Statement’.

(b) The results of activities in respect of any questions or inconsistencies the
IAEA had brought to the attention of the State, as soon as possible but
in any case within 30 days of the results being established by the IAEA
[540, Article 10.b]. This statement is referred to as a ‘10.b Statement’.

(c) The conclusions the IAEA has drawn from its activities under the 4P,
provided annually [540, Article 10.c]. This statement, which is referred to
as a ‘10.c Statement’, is prepared to support the timely completion of the
Safeguards Implementation Report (SIR).

12.10. Safeguards Implementation Report (SIR). The report presented
annually by the IAEA Director General to the IAEA Board of Governors on
implementation of [AEA safeguards during the preceding calendar year. The
report includes, inter alia, the Safeguards Statement for the year concerned,
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in which the safeguards findings and safeguards conclusions are reported. It
also contains detailed information on the application of IAEA safeguards and
safeguards related developments for the year concerned.

12.11. TAEA Annual Report. The report of the IAEA Board of Governors
to the General Conference of the IAEA. The report, which is available to the
public, concerns the IAEA’s activities during the preceding year, as required by
the Statute of the IAEA, and includes a chapter on nuclear verification.

12.12. Director General’s report on Strengthening the Effectiveness and
Improving the Efficiency of Agency Safeguards. The report by the IAEA
Director General to the IAEA General Conference describing the measures
taken to strengthen the effectiveness and improve the efficiency of the /AEA
safeguards system. Since 1992, the IAEA Director General has produced this
report annually in response to requests contained in the relevant IAEA General
Conference resolutions.

123



13. STATE AND REGIONAL AUTHORITIES,
RESPONSIBILITIES, SUPPORT AND SERVICES

States and relevant regional entities (such as the Brazilian—Argentine
Agency for Accounting and Control of Nuclear Materials (ABACC) or the
European Atomic Energy Community (Euratom)) have responsibilities under
their respective safeguards agreements and additional protocols (APs) which
require organizational support at both the national and the international level.
The IAEA assists States in identifying relevant knowledge, skills and tasks, and
in strengthening the institutions which have responsibilities related to safeguards
implementation. Furthermore, the IAEA works with States to provide support
through various mechanisms and services.

13.1. State (or regional) system of accounting for and control of nuclear
material (SSAC/RSAC). A national or regional system established under [153]
under which the State or regional authority responsible for safeguards
implementation (SRA) accounts for and controls nuclear material.

Detailed specifications relating to an SSAC/RSAC are contained in
paras 31 and 32 of [153] and Code 2.1 of subsidiary arrangements (General
Part), including that the SSAC/RSAC should be based on a structure of material
balance areas (MBAs), which provides for the establishment of measures such
as the following:

(a) For measurement: a measurement system for determination of quantities of
nuclear material received, produced, shipped, lost, otherwise removed from
inventory or on inventory; guidance for the evaluation of the precision and
accuracy of measurements and the estimation of measurement uncertainty;
procedures for taking a physical inventory; and procedures for the evaluation
of accumulations of unmeasured inventory and unmeasured losses.

(b) For accountancy: procedures for identifying, reviewing and evaluating
differences in shipper/receiver measurements; a system of records and
reports showing, for each material balance area (MBA), the inventory of
nuclear material and the changes in that inventory, including receipts into
and transfers out of the MBA; procedures for the submission of reports to the
IAEA in accordance with paras 59-65 and 67-69 of [153]; and provisions
to ensure correct operation of the accounting procedures and arrangements.

(c) For control: existing legislation (e.g. laws, regulations, general
administrative procedures) giving requirements for measurement and
accountancy requirements at the facility or location outside facilities (LOF)
level and assurances that such requirements are carried out correctly by
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operators; requirements for records and reports, licensing or authorization
of relevant activities and national inspections; and audits and independent
measurements at facilities/LOFs to ensure compliance.

The basic obligation to establish and maintain an SS4Cunder para. 7 of [153]
applies for all States with an INFCIRC/153-type safeguards agreement [153] in
force. Provisions for an SSAC are not included in [66] but may be included in
agreements based on [66] and/or related subsidiary arrangements if agreed by
the parties. SSAC/RSAC refers to the entire system of accounting for and control
of nuclear material administered by the State or regional authority responsible
for safeguards implementation (SRA).

13.2. State or regional authority responsible for safeguards implementation
(SRA). The term ‘SRA’ was introduced by the IAEA in 2012 to denote the
authority established at the national (or regional) level to ensure and facilitate
the implementation of /AEA safeguards in a State or States of a region. One of
the primary responsibilities of an SRA is to establish and maintain a State (or
regional) system of accounting for and control of nuclear material (SSAC/RSAC).
Such responsibility may also extend to the implementation of the State’s
obligations under an additional protocol (AP) [540].

The responsibilities of the SRA related to the implementation of /4EA
safeguards may include nuclear material accountancy and the reporting of
imports and exports of nuclear material as well as facilitating IAEA inspections.
Where the SRA is responsible for activities associated with the implementation
of an AP [540], such responsibilities may include, for example, coordinating the
collection of information required to be reported to the IAEA in AP declarations,
responding to IAEA requests for clarification and facilitating complementary
access by the IAEA at relevant locations.

If established within a broader nuclear authority, the SRA may have
additional responsibilities associated with nuclear safety, security, radiation
protection and export/import controls separate from and in addition to its
safeguards functions.

13.3. Safeguards infrastructure. A State’s safeguards infrastructure is built
on the foundation of a State and/or regional legislative and regulatory system,
providing for oversight and management of nuclear material and activities. The
safeguards infrastructure should allow for effective cooperation with the IAEA
and address three fundamental areas:

(1) Establishment of laws, regulations and a system of accounting for and
control of nuclear material at the national and/or regional level which
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ensure that the requirements of the safeguards agreement and associated
protocols and subsidiary arrangements are fully met;

(2) Provision of timely, correct and complete reports and declarations to the
IAEA;

(3) Provision to the TAEA of support and timely access to locations and
information necessary to achieve safeguards objectives.

13.4. Safeguards regulatory infrastructure. Laws and regulations which
establish requirements regarding nuclear material possession, handling, use,
import and export. The State’s safeguards regulatory infrastructure addresses the
following elements:

(a) Laws and safeguards specific regulations to control and oversee the use of
nuclear material and nuclear related activities in the State, consistent with
the State’s obligations under its safeguards agreement,

(b) The assignment of responsibilities for safeguards activities, and the granting
of legal authority to perform them, to an independent State or regional
authority responsible for safeguards implementation (SRA);

(c) The design and implementation of an effective State (or regional) system of
accounting for and control of nuclear material (SSAC/RSAC);

(d) The creation of an effective communication mechanism, including a point
of contact, between the IAEA and the State;

(e) The implementation of procedures and practices necessary to facilitate
information gathering, timely reporting and in-field verification.

13.5. TAEA Safeguards and SSAC Advisory Service (ISSAS). An IAEA
peer review service established in 2004 to support the effective and efficient
implementation of /4EA safeguards by identifying opportunities for enhancing
State systems of accounting for and control of nuclear material (SSACs) and
increasing cooperation between State or regional authorities responsible for
safeguards implementation (SRAs) and the IAEA. The service involves an IAEA
advisory service mission to the State to visit relevant institutions and meet
with relevant technical, legal and policy personnel, providing a mechanism for
identifying and disseminating good practices and lessons learned. Such a mission
is carried out at the request of the State. The scope of an ISSAS mission is
determined in consultation with the State and carried out by an IAEA led team
of experts. The product of the mission includes a report drafted by the IAEA
experts which addresses all the objectives of the mission, documents the team’s
findings and recommendations, and includes an action plan for follow-up by the
State and the IAEA.
The objectives of an ISSAS mission are as follows:
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(a) To evaluate the adequacy of the legal and regulatory framework and the
administrative and technical systems of the SSAC at the State and facility/
location outside facility (LOF) levels;

(b) To evaluate the performance of those systems in meeting the State’s
safeguards obligations pursuant to its safeguards agreements and protocols
in force with the IAEA;

(c) To identify areas where further cooperation with the IAEA could increase
the effectiveness or efficiency of safeguards implementation;

(d) To make recommendations and suggestions on how any gaps or weaknesses
identified could be addressed to enhance the capabilities of the SSAC, while
recognizing good practices identified in the course of the mission.

Guidance on ISSAS missions is provided in [TAEA-SVS-13].

13.6. Member State Support Programme (MSSP). A voluntary, structured
collaboration between the IAEA and a Member State through which the former
requests and obtains financial and/or in-kind extrabudgetary support to help
make its nuclear verification activities more effective and efficient. Examples of
support include, inter alia, in-kind contributions to host training courses for JAEA
inspectors, equipment design and development to support verification activities,
expert support to provide guidance related to the nuclear fuel cycle, and support
for events such as the safeguards symposium.

13.7. Support Programme Information and Communication System
(SPRICS). The administrative IT platform supporting the IAEA’s Member
State Support Programme (MSSP). SPRICS stores safeguards requests for
extrabudgetary support, MSSP decisions and administrative details of the
extrabudgetary support.

13.8. Research and Development Plan. A publication, first issued in 2012
and updated periodically thereafter, describing the research and development
(R&D) and other support needed by the IAEA to achieve its priority safeguards
objectives. The R&D Plan provided a roadmap for external partners, primarily
Member State Support Programmes (MSSPs), to undertake R&D to address the
IAEA’s safeguards needs. In recognition of requirements that extend beyond
R&D, the R&D Plan was replaced by the publication Enhancing Capabilities for
Nuclear Verification: Resource Mobilization Priorities (RMP) in 2022.

13.9. Enhancing Capabilities for Nuclear Verification: Resource

Mobilization Priorities (RMP). A publication identifying and communicating
the set of capabilities to be developed or enhanced which are of the highest
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priority to the IAEA and are especially reliant on external support. The RMP
replaces the Research and Development Plan and is intended to help stakeholders
understand the context for the capabilities that are needed and their relation to
strengthening the effectiveness and improving the efficiency and resilience of
IAEA safeguards. The RMP guides the IAEA’s safeguards collaborations with
traditional and non-traditional partners and mobilizes resources for activities not
funded through the IAEA’s Regular Budget. External support includes research
and development, financial resources and expertise.

13.10. Development and Implementation Support (D&IS) Programme for
Nuclear Verification. A biennial publication for IAEA safeguards staff and
external partners (e.g. Member State Support Programmes (MSSPs)) covering
development and implementation plans that require extrabudgetary or other
support from external and other partners to improve nuclear verification.

13.11. Integrated Nuclear Infrastructure Review (INIR). A holistic IAEA
peer review to evaluate the status of infrastructure development in a country
introducing nuclear power or expanding its nuclear power programme on the
basis of the IAEA’s ‘Milestones Approach’ (described in the IAEA publication
Milestones in the Development of a National Infrastructure for Nuclear Power)®.
Covering 19 infrastructure issues, including safeguards, the approach is intended
to assist countries in identifying areas requiring further development to reach the
corresponding Milestone.

13.12. Nuclear Power Support Group and Integrated Work Plan. The
IAEA uses mechanisms agreed by the Nuclear Power Support Group (NPSG)
to coordinate support to Member States considering or embarking on nuclear
power programmes that have conducted a self-assessment of the status of their
national infrastructure based on the IAEA methodology.” The IAEA establishes
a ‘core team’ for each Member State, with representatives of all relevant
IAEA organizational units. The team reviews the status of the Member State’s
infrastructure development on the basis of its most recent interactions with
counterparts and coordinates planning for IAEA support.

¢ INTERNATIONAL ATOMIC ENERGY AGENCY, Milestones in the Development
of a National Infrastructure for Nuclear Power, IAEA Nuclear Energy Series No. NG-G-3.1
(Rev. 1), IAEA, Vienna (2015).

7 INTERNATIONAL ATOMIC ENERGY AGENCY, Evaluation of the Status of
National Nuclear Infrastructure Development, IAEA Nuclear Energy Series No. NG-T-3.2
(Rev. 1), IAEA, Vienna (2016).
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The core team typically meets formally with the relevant Member
State counterparts to review and update the integrated work plan (IWP) and
country nuclear infrastructure profile (CNIP). The counterparts usually include
senior representatives of the government, the nuclear regulatory body and the
prospective nuclear power plant owner/operator.

13.13. Standing Advisory Group on Safeguards Implementation (SAGSI).
Established in 1975, the Standing Advisory Group on Safeguards Implementation
regularly provides the Director General of the IAEA with expert advice and
recommendations on technical topics related to IAEA safeguards. SAGSI is
composed of up to 20 members who are recognized experts in the area of
safeguards. Members are appointed by the Director General and serve in their
personal capacity.

13.14. Safeguards by design. The integration of safeguards considerations
into the design process of a new or modified nuclear facility or location outside
facilities (LOF) at any point in the life cycle — from initial planning through
design, construction, operation, waste management and decommissioning.
The goal of safeguards by design is the improvement of safeguards
implementation by addressing potential efficiency and effectiveness issues
early in the design process. Safeguards by design is a voluntary process that
neither replaces a State’s obligations for early provision of design information
under its safeguards agreement nor introduces new safeguards requirements.
See [NP-T-2.8], [NP-T-2.9], [NF-T-4.8], [NF-T-4.10], [NF-T-4.7], [NF-T-3.2]
and [NF-T-3.1].

13.15. Safeguards Traineeship Programme. A ten month programme at the
IAEA open to candidates from States with a limited nuclear fuel cycle or none
at all. The objective of the programme is to increase the number of qualified
candidates from developing countries for the position of safeguards inspector in
the TAEA or in their national nuclear organization. The Safeguards Traineeship
Programme is designed to enhance the technical skills and competence of the
trainees relating to the implementation of [AEA safeguards and to broaden
their knowledge of the peaceful applications of nuclear techniques and the
implementation thereof in their respective States.

13.16. Brazilian—Argentine Agency for Accounting and Control of Nuclear
Materials (ABACC). An intergovernmental organization with its own legal
personality created in 1991 by virtue of the Agreement between the Republic of
Argentina and the Federative Republic of Brazil for the Exclusively Peaceful
Use of Nuclear Energy. The functions of ABACC are to administer and apply
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the Common System of Accounting and Control of Nuclear Materials (SCCC),
whose aim is to verify that all nuclear materials in all nuclear activities of the
States Party are not diverted to nuclear weapons or other nuclear explosive
devices. This Agreement was signed and entered into force in 1991; it is
reproduced in [395]. ABACC also performs functions under [435], which entered
into force on 4 March 1994 and provides for, inter alia, the cooperation between
ABACC and the IAEA.

13.17. European Atomic Energy Community (Euratom). Euratom was
established in 1957 by the Treaty Establishing the European Atomic Energy
Community (Euratom Treaty) to further European integration and tackle energy
shortages through the peaceful use of nuclear power. It has the same members as
the European Union (EU) and is governed by the European Commission (EC) and
the European Council, operating under the jurisdiction of the European Court of
Justice. Euratom’s work includes safeguarding nuclear material and technology
in the EU; facilitating nuclear related investment and research and development;
and ensuring equal access to nuclear supplies as well as the correct disposal of
nuclear waste and the safety of operations.

The application of IAEA safeguards in States party to the FEuratom
Treaty is governed by regulations adopted by institutions of the EU. The role
of Euratom in maintaining the regional system of accounting for and control of
nuclear material (RSAC) under relevant safeguards agreements with the IAEA
is performed by the EC through its constituent institutions. The EC, acting in
the capacity of Euratom, is responsible for accountancy and control of nuclear
material subject to safeguards under safeguards agreements between Euratom,
relevant Euratom States and the TAEA.

Under Annex III of the additional protocol (AP) to [193], States party
to the AP to [193] may entrust to the EC implementation of certain provisions
which under the AP are the responsibility of the States. Such States are known as
‘side-letter States’.

13.18. New partnership approach (NPA). An approach to implementing
safeguards in the non-nuclear-weapons State members of the European Atomic
Energy Community (Euratom) under [193], agreed between the IAEA and
Euratom in 1992 and later adapted to the introduction of integrated safeguards.
The approach provided for use of common safeguards equipment and safeguards
approaches, joint scheduling of inspections and special arrangements for
inspection work and data sharing by the two organizations. The purpose of
the NPA was to enable the IAEA to economize on safeguards equipment and
inspection efforts deployed in the relevant States while maintaining its ability to
perform independent verification.
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13.19. Side-letter States. States party to the additional protocol (AP) to [193]
which have decided to entrust to the European Commission (EC) implementation
of certain provisions which under the 4P are the responsibility of the States.
The EC acts on behalf of those States for purposes of the implementation of
the AP to [193].

13.20. Safeguards guidance in the IAEA Services Series. Guidance issued in
the IAEA Services Series which has no legal status but which seeks to enhance
understanding of safeguards concepts, methods and practices by providing
explanations and examples, and share implementation experiences and lessons
learned. The latest safeguards guidance can be found on the IAEA web site.
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Structure et contenu des accords a conclure entre 1’Agence et les Etats dans
le cadre du Traité sur la non-prolifération des armes nucléaires
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1.18.  Model Protocol Additional to the Agreement(s) Between State(s) and
the International Atomic Energy Agency for the Application of
Safeguards
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I’énergie atomique

CornanieHue o NPUBUIIETUSIX U UMMYHHTETaX MeXIyHApOIHOTO
areHTCTBA [0 aTOMHOMN YHEPTUH

Acuerdo sobre Privilegios e Inmunidades del Organismo Internacional de
Energia Atomica

Vereinbarung iiber die Vorrechte und Befreiungen der Internationalen
Atomenergie-Organisation

IAEA DM S OV BRIZBI 2 B e

Safeguards agreement
Glilea Gl
IR E
Accord de garanties
CornaiieHue o rapaHTusx
acuerdo de salvaguardias
Ubereinkommen iiber SicherungsmaBnahmen

O B 12 5

INFCIRC/153-type safeguards agreement

INFCIRC/153 g sill (3 e (3li)
INFCIRC/153 B R Py 52
Accord de garanties du type INFCIRC/153
Cornarnienue o rapantusx Ha ocHoBe gokyMenrta INFCIRC/153
acuerdo de salvaguardias tipo INFCIRC/153
Sicherungsiibereinkommen nach dem INFCIRC/153-Modell

INFCIRC/153 U fi i & 1 &

Comprehensive safeguards agreement (CSA)
ALl il Galas)
ST ORFE P
Accord de garanties généralisées (AGG)
Cornamenne o Bceoobpemitromux rapaatusx (CBID)
acuerdo de salvaguardias amplias (ASA)
Ubereinkommen iiber umfassende SicherungsmaBnahmen

CUIERI PRI E HE (CSA)



1.23.

1.24.

1.25.

1.26.

Item-specific safeguards agreement

Lgdms €l e iy cililana (3las)
R 5 W IR B )
Accord de garanties relatif a des ¢léments particuliers
CornanieHue o rapaHTUsIX B OTHOLICHWH KOHKPETHBIX MPEAMETOB
acuerdo de salvaguardias especifico para partidas
Gegenstand-spezifisches Sicherungsiibereinkommen

X G R T PR L 5 i

Voluntary offer agreement (VOA)

& sh Slilaca Ll
H B IR E
Accord de soumission volontaire (ASV)
Cornamienue o 100poBobHO# nocTanoBke nox rapantuu (CHIT)
acuerdo de ofrecimiento voluntario (AOV)

Ubereinkommen iiber die freiwillige Anwendung von
Sicherungsmafinahmen

HRERRMEHE (K72 ) —F77—HiE) (VOA)

Additional protocol (AP)
Gl dsSsis
B s E
Protocole additionnel (PA)
JomnonaurensHelii npotokon (IT)

protocolo adicional (PA)
Zusatzprotokoll (ZP)

BIEEE (AP)

Original small quantities protocol (original SQP)
sl B ysa S J S5 5
JEas “ /N EEVCE
Protocole relatif aux petites quantités de matiéres fondé sur le modéle
initial (PPQM fondé¢ sur le modéle initial)

HepBOHaanBHBIﬁ IIPOTOKOJI O MAJIBIX KOJIMYECTBAX (HepBOHa‘laﬂBHbIﬁ
TIMK)

protocolo sobre pequefias cantidades original (PPC original)
Urspriingliches Protokoll betreffend geringe Mengen (urspriingliches SQP)
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1.27.

1.28.

1.29.

1.30.
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Wil B e & (FISQP)

Revised small quantities protocol (revised SQP)

hia B g TS US55 5
LBTH N BEVCER”
Protocole relatif aux petites quantités de matiéres fondé sur le modéle

révisé (PPQM fondé sur le modéele révisé)

ITepecMOTpEHHBIH TPOTOKOJI O MAJIBIX KOJINYECTBAX (IIEPECMOTPEHHBIH
IIMK)

protocolo sobre pequeias cantidades revisado (PPC revisado)
Uberarbeitetes Protokoll betreffend geringe Mengen (iiberarbeitetes SQP)

ST EHREE (KETSQP)

Suspension protocol
GalaS JsS 585 50
A5 S VUE 15
Protocole de suspension
[TpoTOKOI O MPHOCTAHOBICHUH
protocolo de suspension
Protokoll {iber Bestimmungen zur Aufhebung eines Ubereinkommens

e IkREEH

Cooperation protocol
Oslad JsS5is5 0
HYEVCE
Protocole de coopération
ITpOTOKOJ O COTPYAHUYECTBE
protocolo de cooperacion
Protokoll {iber die Zusammenarbeit

Wh e &

Subsidiary arrangements
Ao 8 s
il 2 A
Arrangements subsidiaires
I_IOHOJ'IHI/ITGJ'IBHBIG IIOJIOKCHUSA



1.31.

1.32.

1.33.

arreglos subsidiarios
Ergénzende Vereinbarungen

FBNER DL & (e B AR

Modified Code 3.1 of the General Part of the Subsidiary Arrangements
to a safeguards agreement

clilaall (3l daalall e Hall iy il e aladl ¢ 3all e 1-3 Janall and)
R E “HIBIZHE” RINZBIT I EE3.15%

Rubrique 3.1 modifiée des arrangements subsidiaires a un accord de
garanties

U3menenHslii ko 3.1 001eil YacTy TOMOMHUATENBHBIX OJ0XKEHUH K
COIJIAILLEHUIO O TapaHTHIX

version modificada de la seccion 3.1 de la parte general de los arreglos
subsidiarios de un acuerdo de salvaguardias

Modifizierter Code 3.1 des Allgemeinen Teils der Ergédnzenden
Vereinbarungen zu einem Sicherungsiibereinkommen

PRBERTE B E MBI R D (HUR) MGREEIE = — R3.1

Voluntary reporting scheme (VRS) on nuclear material and specified

equipment and non-nuclear material
Agsi e o sa e g Ba0me Dlama gy g5 3 e e oo sh dl aUas

KT MBI E B LA R B RS HLE] (B R
Bl

Dispositif de déclaration volontaire des matiéres nucléaires et des
équipements et matieres non nucléaires spécifiés

Cxema noopoBombHoi oTaeTHOCTH (CZIO) 0 simepHOM MaTepHuaie u
COTJIaCOBAaHHOM 00OPYZOBaHUH U HESIIEPHOM MaTepHae

mecanismo de notificacion voluntaria (MNV) de material nuclear y equipo
especificado y material no nuclear

Freiwillige Berichterstattung zu speziellen Ausriistungen und
nichtnuklearen Materialien

KB A QNS R DO g K OFERE W B4 2 B RS A
F—2 (IRl (VRS)

Notification of transfers of nuclear material to non-nuclear-weapon
States

L dalal s 3ia e o A ol se JB cilleny jlad)
IF) G A% X2 I 5 LR AZ A R T8 %
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1.34.

1.35.

1.36.
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Notification de transferts de matiéres nucléaires a des Etats non dotés
d’armes nucléaires

YBenomiIeHHe 0 Iepeaavax sIepHoro MaTepuaia TocyaapcTBam, He
00J1aJaI0IINM SIIEPHBIM OPYKHEM

notificacion de traslados de material nuclear a Estados no poseedores de
armas nucleares

Mitteilung iiber Lieferungen von Kernmaterial an Nicht-Kernwaffenstaaten
H LA E~OEWE OBERICEE T 5@

Neptunium (Np) and americium (Am) monitoring scheme
p 32 aY) 5 o siail) e ol
AR L
Dispositif de surveillance du neptunium (Np) et de I’américium (Am)
Cxema moHuTopuHra HentyHus (Np) u amepunus (Am)
plan de vigilancia del neptunio (Np) y el americio (Am)
Neptunium (Np) und Americium (Am) Uberwachungsschema
X7V = (Np) KOT AV T A (Am) OF=HXVJ v
7 A F— I ()

Zangger Committee Export Guidelines

il il e 5 plall sl g 1 (sl
FK e T HE
Directives du Comité Zangger sur les exportations
PykoBosiue mpunimnsl Komutera Llanrepa mo skcnopry
Directrices del Comité Zangger sobre Exportaciones
Ausfuhrrichtlinien des Zangger-Komitees

Vo —RBRWMETA RTA

Nuclear Suppliers Group Guidelines

O sl () 5all de sanal dagaa gill (52laall
T2 A I ] 4 P v U
Directives du Groupe des fournisseurs nucléaires
PykoBozsiye npuHIMIIb! ['pymisl siIepHBIX TOCTABIIMKOB
Directrices del Grupo de Suministradores Nucleares
NSG-Richtlinien
B IMFRE I NN—T A KT A



1.37.

2.1.

2.2.

Guidelines for the Management of Plutonium
5255510 512y g 501 {52l
B L UE N
Directives relatives a la gestion du plutonium
PykoBosiiiye MPUHIMIBI OOPAIICHHUS C Ty TOHHEM
Directrices para la Gestion del Plutonio
Richtlinien fiir die Handhabung von Plutonium

TN =T LEEITA RTA

IAEA SAFEGUARDS: PURPOSE, OBJECTIVES AND SCOPE
Ll  Leile 5 Lo e+ Al A8l A0 gal) A0S ) cililaa

EFREFREVAAREE - B9, BARFEE

GARANTIES DE L’AIEA : OBJECTIFS ET CHAMP D’APPLICATION

I'APAHTUN MAT'ATO: ITPEJJHA3HAYEHMUE, IIEJIU 1 OBJIACTbD
I[MTPUMEHEHUW A

SALVAGUARDIAS DEL OIEA: FINALIDAD, OBJETIVOS Y
ALCANCE

TAEO-SICHERUNGSMABNAHMEN: ZWECK, ZIELE UND
ANWENDUNGSBEREICH

IAEAfRFEHE - HAY, BN OV

TAEA safeguards
A 5N alilaa
b B BEATLAL) DR
Garanties de ’AIEA
I'apaatun MATATO
salvaguardias del OIEA
TAEO-Sicherungsmafinahmen
IAEAfREHE &

TAEA safeguards system
AN il elL.‘q
b BT BEMLAL) ORI 4 52
Systéme des garanties de I’AIEA
Cucrema rapantuit MATATO
sistema de salvaguardias del OIEA
System der IAEO-Sicherungsmafinahmen
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2.3.

2.4.

2.5.

2.6.

146

TAEA fR R RS &R R

Purpose of IAEA safeguards
AN Allaca (o sayadl
b B - BEATLAL EREEE Y H 1
Objectif des garanties de I’AIEA
[Ipennasnayenue rapantuii MAI'ATO
finalidad de las salvaguardias del OIEA
Zweck der IAEO-Sicherungsmafnahmen
IABAPRIEHSE O F )

Scope of IAEA safeguards
S 4l bl U
0 R BEATUAL) R D 9 ]
Champ d’application des garanties de I’AIEA
O6mactp npuMeHenus rapantuii MAT'ATD
alcance de las salvaguardias del OIEA
Anwendungsbereich der IAEO-Sicherungsmafinahmen

TAEA PR [EHE [ 0 % PH

Generic safeguards objectives
ililacall Lalall Calaa’y)
— R EREE H A5
Objectifs génériques des garanties
OO0mue eny rapaHTHiA
objetivos de salvaguardias genéricos
Allgemeine Ziele der Sicherungsmafinahmen

— XA PR BERT E H AR

Diversion of nuclear material
gyl 2 sall iy o
Bt el A
Détournement de matiéres nucléaires
[MepexodeHue sIEPHOrO MaTepHraa
desviacion de material nuclear
Abzweigung von Kernmaterial



2.7.

2.8.

2.9.

2.10.

EWE ot

Misuse
Alakinl 3ol
i P
Utilisation abusive
Hcnonas30BaHye HE 110 Ha3HAYEHUIO

uso indebido
Missbrauch

RIELEH]

Non-compliance
Al ae
4
Non-respect
Hecobnronenne
incumplimiento
Vertragsverletzung

NEAT

Undeclared nuclear material and activities

Alad ye 450 ddaiil 5 3 50
AR H IR R A5 2h
Matiéres et activités nucléaires non déclarées
He3sasBneHHbIil A1EpHBII MaTepua U AEATEIbHOCTD
materiales y actividades nucleares no declarados
Nicht-deklariertes Kernmaterial und nicht-deklarierte Tatigkeiten

R ORIE B QR T 158

Undeclared facility or location outside facilities (LOF)

Olad e 38 el 7 A aBse sl ek e (38 5
R H AR Bt B BTt S M 4 T
Installation ou emplacement hors installation (EHI) non déclaré(e)
He3asBieHHas ycTaHOBKa MJIM MECTO HaXOXAEHUs BHE ycTaHOBOK (MBY)
instalacion o lugar situado fuera de las instalaciones (LFI) no declarados
Nicht-deklarierte Anlage oder nicht-deklarierter Bereich auB3erhalb von
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2.11.

2.12.

2.13.

2.14.

148

Anlagen
R ORI £ 7213 05T (LOF)

Deterrence
g
it ]
Dissuasion
CrepxvBaHue
disuasion
Abschreckung
ik

Starting point of IAEA safeguards under a CSA
LS il (31 (o s ANS gl ililanca Gk Al Adais
T PR B b 2 R 4 ) o JE 7 REATLA PR Pt P S
Point de départ de I’application des garanties de I’AIEA dans le cadre d’un

AGG
Hauvansnas Touka npumeHenus rapantuit MAI'ATO Ha ocHoBanuu CBI'

punto inicial de las salvaguardias del OIEA con arreglo a un ASA
Startpunkt der IAEO-SicherungsmafBinahmen gemaf eines CSA

CSAIZH: < IAEAIREHEE O BHAG S

Termination of IAEA safeguards
A8 G bl &0
B BT BEALAL DR B A 25 1
Levée des garanties de I’AIEA
[Ipexpamenue rapantuit MATATO
cese de las salvaguardias del OIEA
Beendigung der IAEO-Sicherungsmalnahmen

IAEAfRFEHSE DL T

Exemption from IAEA safeguards
S gl ilana (g slic)
o BT~ BEMLAL) DRI ) S Bk
Exemption des garanties de I’AIEA
OcBoboxaenue ot rapantuiit MAI'ATD
exencion de la aplicacion de las salvaguardias del OIEA



2.15.

Befreiung von den IAEO-Sicherungsmafinahmen

TAEA PR FEHE & D 50 R

Non-application of IAEA safeguards to nuclear material to be used in
non-peaceful activities

e Adadil 8 Laladia) a3 il Ay 55l o) sall e Sl clilaa gk axe

2.16.

2.17.

P
X FH T AR 35 30 B AZ A REAS S it 16 s Jo 1 RE AL AG) PR B

Non-application des garanties de I’AIEA aux maticres nucléaires devant
étre utilisées dans des activités non pacifiques

Hemnpumenenue rapantuit MAI'ATO k simepHOMYy MaTepuanty,
HCIIOJIb3YEMOMY B HEMHUPHO JIESATEIBHOCTH

no aplicacion de las salvaguardias del OIEA al material nuclear que vaya a
utilizarse en actividades con fines no pacificos

Nichtanwendung der IAEO-SicherungsmafBnahmen bei Kernmaterial fiir
nicht-friedliche Verwendung

HAEFAR 72 TE NS B AU 5 KW E DTAEA DR FRHEE 0O 16 1 FR
4t

Suspension of IAEA safeguards
A gl il Gales
0 B - BEATLAL) DR B o
Suspension des garanties de I’AIEA
[Ipuocranosnenne rapantuit MATATO
suspension de las salvaguardias del OIEA
Suspendierung (Aussetzung) der IAEO-SicherungsmaBnahmen
TAEALRFEHEE D15 Ik

Substitution
Jal
AR

Substitution

3amernieHne

sustitucion

Substituierung (Ersetzung)

(%)
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3.1.

3.2.

3.3.

150

SAFEGUARDS CONCEPTS, APPROACHES AND MEASURES

RESR, #afiEiE
METHODES DE CONTROLE, CONCEPTS ET MESURES 5
KOHLIEILINU, [TOAXO/bI K IIPUMEHEHIIO U MEPBI TAPAHTUI

CONCEPTOS, ENFOQUES Y MEDIDAS DE SALVAGUARDIAS
SICHERUNGSMABNAHMEN: KONZEPTE, ANSATZE,
EINZELMABNAHMEN

RERTERS, FIEAUFE

State-level concept (SLC)

(Al (s sia psgda) A 5all (5 glna Je lilasall o geda
KR
Concept d’application des garanties au niveau de ’Etat

KoHuenmys npiMeHeH)s TapaHTHil Ha YpPOBHE TOCYIapCTBa, KOHLETILHS Ha
ypoBHe rocyaapcTsa (KYT)

concepto a nivel de un Estado (CNE)
Konzept auf Staatsebene

E L~ uiEE (SLC)

State-level safeguards
a5 shue e clilaall Guki
I X — 2 P
Application des garanties au niveau de 1’Etat
I'apanTryn Ha ypoBHE rocyaapcTBa
salvaguardias a nivel de un Estado
SicherungsmafBnahmen auf Staatsebene

LU AR B HE B

State-specific factors (SSFs)
Vo JS A’ il se
AR
Facteurs propres a I’Etat
®daxkTopsl, Xapakrepusyromue rocynapctso (OXI)
factores especificos de un Estado (FEE)
Staatsspezifische Faktoren

[E[E A 23 (SSFs)



34.

3.5.

3.6.

3.7.

Safeguards approach

(VIS

Meéthode de controle

IMoxxom kK IPHUMEHEHUIO TApaHTHI
enfoque de salvaguardias

Ansatz fiir Sicherungsmafnahmen

REEHTE T 70 —F

State-level safeguards approach (SLA)
Ugall (5 gina e lilaall mes

[R5 — 7

Méthode de contréle au niveau de 1’Etat (MNE)

Glilaall C"é"

IToaxon kK NpUMEHEHUIO rapanTii Ha ypoBHe rocyaapctsa (ITYT)

enfoque de salvaguardias a nivel de un Estado (ENE)
Ansatz fiir Sicherungsmafinahmen auf Staatsebene

[E L~V R BERTE T 7 0 —F (SLA)

Broader conclusion

W2 NSt

Conclusion élargie
PacuripenHoe 3akioueHne
conclusion mas amplia
Umfassendere Schlussfolgerung

SN
Integrated safeguards

— Rt fR

Garanties intégrées
NHTerprpoBaHHbIC TapaHTUH
salvaguardias integradas

Integriertes System von Sicherungsmaf3nahmen

e PRI B

mu@j@m\

Al clilaca
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3.8.

3.9.

3.10.

3.11.

152

Programme 93+2
2+93 il
93 +2 ik
Programme 93+2
«Iporpamma 93+2»
Programa 93+2
Programm 93+2

93+2 F[H]

Model (generic) facility safeguards approaches

39 all (g Cina & s Aald (Aale) A et Clilaa s
P GEAD Wit R b7 %
Méthodes types (génériques) de contrdle d’une installation
Tunossle (0011He) MOAX0IB K IPUMEHEHHUIO TapaHTHH Ha YCTAaHOBKE
enfoques modelo (genéricos) de salvaguardias para instalaciones

(Allgemeines) Modell eines Ansatzes fiir Sicherungsmaflinahmen in einem
Anlagentyp

BTV (A MR RS D R E A

Safeguards Criteria
llaall yulsa
R B )
Critéres des garanties
Kpurepnu rapanTuii
criterios de salvaguardias
Kriterien fiir Sicherungsmafinahmen

RIEHEE 2 47 U T

Safeguards measures
clilaall ulas
TRPE T it
Mesures de controle
Meps! rapanTuii
medidas de salvaguardias
Sicherungsmafnahmen

PREEHTE T B



3.12.

3.13.

3.14.

3.15.

Safeguards activities

PRI 2

Activités de garanties
JlesaTenbHOCTD 110 TapaHTHIM
actividades de salvaguardias
Sicherungsaktivitdten

PREERE E R B)
Diversion path analysis

¥ g1t

Analyse des voies de détournement
AHanu3 ImyTel NepeKIroYeHIs
analisis de las vias de desviacion
Abzweigungspfad-Analyse

s PR BE 3 AT
Acquisition path analysis

RIGEAE T

Analyse des voies d’acquisition
AHanms myTei nprodpeTeHus
analisis de las vias de adquisicion
Beschaffungspfad-Analyse

HUATREHS ST
Acquisition path

RAGEAE

Voie d’acquisition
[TyTh nproOpeTeHus
via de adquisicion
Beschaffungspfad
HRAGRE I

Ciblacal) o

Capyatll e Jilas

LY jlse Jilas

Y e
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3.16.

3.17.

3.18.

3.19.

154

Protracted diversion
J3he iy s
R
Détournement progressif
JlmurenbHoe nepeKiTioueHne
desviacion prolongada
Andauernde Abzweigung

Y&y EIER

Abrupt diversion
Al oy s
RN
Détournement soudain
BeicTpoe nepexitoueHue
desviacion subita
Abrupte Abzweigung
—HER

Concealment methods

Fr AR 7%
Méthodes de dissimulation
Meronbl COKpBITHSA

métodos de ocultacion
Verschleierungsmethoden

(EAE NIt

Significant quantity (SQ)

A yine dpaS
B

Quantité significative (QS)

3Haunmoe konudectBo (3K)

cantidad significativa (CS)

Signifikante Menge

BE& (SQ)



3.20.

3.21.

3.22.

3.23.

Conversion time

FEAL R R]

Délai de conversion
Bpemst koHBepcHuu
tiempo de conversion
Konversionszeit

R HLIRE ]
Detection time

PRAS 7]

Délai de détection
Bpewms oOHapyskeHus
tiempo de deteccion
Entdeckungszeit

PREn (Bugn) Wy
Technical objectives

G ZNER R

Objectifs techniques
TexHuueckue 1eau
objetivos técnicos
Technische Ziele

BAfrey B AR

Technical objective performance target

B ZNER IR0

Valeur cible de I’objectif technique
[Toka3zaTtenp JOCTHKECHHS TEXHHIECKOH 1eTH
meta fijada respecto del objetivo técnico
Leistungsvorgabe fiir Technisches Ziel

B B AR DR

sl e

SESCS

A Calaaf

aEl) Calal) el Ale
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3.24.

3.25.

3.26.

3.27.

156

Verification effort
Gl aea
EE TR
Effort de vérification
VYcunus no nposepke
esfuerzo de verificacion
Uberpriifungsaufwand

MREBET &

Intensity of safeguards activity
cilbilacall alds 486
DR By 51y 98
Intensité de I’activité de garanties
VIHTEHCHBHOCTB AESATEIBHOCTH MO TApaHTUSIM
intensidad de la actividad de salvaguardias
Intensitét der SicherungsmafBnahmen

PRI ETES) O 58 n

Frequency of safeguards activity
clilacall Tl 5,4
TRBEIE SR
Fréquence de I’activité de garanties
Yacrora AeATENEHOCTH MO FApaHTUAM
frecuencia de la actividad de salvaguardias
Haufigkeit der SicherungsmafBinahmen

PRIEHT ETEE) O S

TAEA inspection goal
A N Tda fiatl) Cana
I b J 5 BN LA AL 52 4R bR
Objectif des inspections de I’AIEA
Henp uncnexkunit MATATO
meta de inspeccion del OIEA
TAEO-Inspektionsziel

IAEART £ H £



3.28.

3.29.

3.30.

3.31.

Quantity component (of the IAEA inspection goal)
(RS 5l G il oo 3) Sl (35
CH BrJE 7 REN UL SR bR KD BOE
Composante quantitative (de I’objectif des inspections de I’AIEA)
KonmdaecTBeHHBIN KOMIIOHEHT (Tienn nHCTeKuit MAT'ATO)
componente de cantidad (de la meta de inspeccion del OIEA)
Mengenkomponente (des IAEO-Inspektionsziels)
(IAEAEZ HIED) EAYER

Timeliness component (of the IAEA inspection goal)
(RS0 Tl isil) Caon 8) i il (5%
CHE PR BE7 REN AL TR AR D B PR B2
Composante temporelle (de I’objectif des inspections de I’AIEA)
KomnonenT cBoeBpemMeHHOCTH (11eni nHCneKmid MATATD)
componente de oportunidad (de la meta de inspeccion del OIEA)
Rechtzeitigkeitskomponente (des IAEO-Inspektionsziels)
(IABAEZFHEED) mbFIEEHR

Annual implementation plan (AIP)
IENEFERUR
SEREPATRI
Plan annuel de mise en ceuvre
Esxeromnsrii ian ocymiecteieHus (EI1O)
plan anual de aplicacion (PAA)
Jéhrlicher Umsetzungsplan

EREES T ALV D)

Design information
Apapenal Dle slea
BB
Renseignements descriptifs
Wudopmanust 0 KOHCTPYKINU
informacion sobre el disefio
Grundlegende technische Merkmale

Bt
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3.32.

3.33.

3.34.

3.35.
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Design information questionnaire (DIQ)

aranal Gl slaa Gl
it BERHR AR
Questionnaire concernant les renseignements descriptifs (QRD)
Bonpocuuk o nadopmarin o koHcTpykunu (BUK)
cuestionario de informacion sobre el disefio (DIQ)
Fragebogen zu den Grundlegenden technischen Merkmalen

BEHEREME (DIQ)

Design information examination (DIE)
dgatanal Do glea and
B R 2
Examen des renseignements descriptifs
N3zyuenne nadopmanun o koctpykuuu (MHUK)
examen de la informacion sobre el disefio (DIE)
Priifung der grundlegenden technischen Merkmale

AR (DIE)

Essential equipment list (EEL)
Gl il Al
R
Liste des équipements essentiels
Crucok kiroueBoro odopynoanus (CKO)
lista de equipo esencial (LEE)
Liste der wesentlichen Ausriistungen

VR ) A b (EEL)

Flowsheet verification (FSV)
Claleall s (1o (383
Hire B sE
Vérification du déroulement des opérations (VDO)
ITposepka Texnomormaeckot cxemsl (IITC)
verificacion del diagrama de flujo (VDF)
FluBdiagramm-Verifikation
7r—— MEid (FSV)



3.36.

4.

4.1.

Quality management system of the IAEA Department of Safeguards
Al Aaal) lilaall 310k paldldl 32 5al) 5 Hly) aldas

] B J5 5 BEA LA PR P o0 o B AR 2R

Systéme de gestion de la qualité du Département des garanties de I’AIEA

Cucrema MeHeKMeHTa kauecTBa Jlenapramenra rapantuit MAI'ATO

sistema del Departamento de Salvaguardias del OIEA de gestion de la
calidad

Qualitdtsmanagementsystem der IAEO-Abteilung fiir
SicherungsmafBnahmen

TAEA DR BEHE B &) O dn B B R

NUCLEAR MATERIAL, NON-NUCLEAR MATERIAL, NUCLEAR
INSTALLATIONS AND NUCLEAR RELATED ACTIVITIES

JL;ALI Aaidd) MS“J sa.:ljj.\j‘ &w‘} 64.:3}‘5.\1\ ‘)..)5 BJLAM} 64.:3}‘5.\” saldll

@5
Bl FEREE, BB TSR
MATIERES NUCLEAIRES, MATIERES NON NUCLEAIRES,
INSTALLATIONS NUCLEAIRES ET ACTIVITES LIEES AU
NUCLEAIRE

SAIEPHBIN MATEPUAJL, HESIIEPHBII MATEPHAIJL SAJEPHBIE
YCTAHOBKH 1 OTHOCAIIAACA K AAEPHOU OBJIACTU
JEATEJIBHOCTD

MATERIAL NUCLEAR, MATERIAL NO NUCLEAR, )
INSTALACIONES NUCLEARES Y ACTIVIDADES DEL AMBITO
NUCLEAR

NUKLEARES MATERIAL, NICHT-NUKLEARES MATERIAL,
KERNTECHNISCHE EINRICHTUNGEN UND
NUKLEARBEZOGENE TATIGKEITEN

EWE. FEEWE. R S K OVR ) B TR &)

Nuclear material
L9483
AR
Matiéres nucléaires
S nepHsblil MaTepuan
material nuclear
Kernmaterial (nukleares Material)

EwE
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4.2.

4.3.

4.4.

4.5.

160

Nuclide

EN
Nucléide
Hyxmug
nucleido

Nuklid
3

Isotope

EENA=N
Isotope

W3oron
isétopo

Isotop

EIEVAZN
Source material

TsA ek

Matiere brute
Ucxonubiii MmaTepuan
material basico
Ausgangsmaterial

IR E
Special fissionable material

Ry R] AT

Produit fissile spécial

CrienuanbHbIi pacemIsSIOIUNACS MaTepral
material fisionable especial

Besonderes spaltbares Material

Rk RVEME

B 5

4_| daa sl

Lala Ul sale



4.6.

4.7.

4.8.

4.9.

Fissionable material

AT

Matiére fissile

Pacmensiromuiicss Mmarepuan

material fisionable
Spaltbares Material

By S E
Fertile material

AR R

Matiére fertile

MaTepI/Ian JJI1 BOCIIPOMU3BO/JICTBA

material fértil
Brutmaterial

e
Uranium

|

Uranium
VYpau
uranio
Uran

AZAVS
Natural uranium

RN
Uranium naturel
[Ipupoansiil ypan
uranio natural
Natururan

KK Z v

%JU:.;L\ sl

4nad 33la

pssls

b il ) g
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4.10.

4.11.

4.12.

4.13.

162

Depleted uranium

T

Uranium appauvri
OO0enHEeHHBIN ypaH
uranio empobrecido
Abgereichertes Uran

Hikw 7~
Low enriched uranium (LEU)

iR

Uranium faiblement enrichi (UFE)
Huskooborarmiennsrii ypan (HOY)
uranio poco enriquecido (UPE)
Niedrig angereichertes Uran

&IAE > 7 > (LEU)
High enriched uranium (HEU)

e A

Uranium hautement enrichi (UHE)
Bricokooborarennsiii ypan (BOY)
uranio muy enriquecido (UME)
Hoch angereichertes Uran

EAE 7 Z > (HEU)
Uranium-233

-233
Uranium 233
Vpan-233
uranio 233
Uran-233

77 233

£ A Chania o o) 52

S AY) 30 sl

233-a 551 5



4.14.

4.15.

4.16.

4.17.

Plutonium

B
Plutonium
IInyTonuii
plutonio
Plutonium

=N

Mixed oxide (MOX)

R

M¢lange d’oxydes (MOX)

CwmemanHoe okcuanoe Tomirso (MOX)
oxidos mixtos (MOX)

Mischoxid

RAER Y (MOX)
Thorium

B

Thorium
Topuit
torio
Thorium

FU DA
Americium

|
Américium
Amepunuit
americio
Americium

TAY TN

o g gl

(05 50) OV Laila

ps)S

o s el
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4.18.

4.19.

4.20.

4.21.

164

Neptunium

’%%

Neptunium
Henrynuit
neptunio
Neptunium
STV A=y N

Enrichment

Wi
Enrichissement
Ooboramenue
enriquecimiento
Anreicherung

It ()
Depletion

7k

Appauvrissement
O06ennenne
empobrecimiento
Abreicherung

R (%1k)
Transmutation

AR
Transmutation
TpancmyTanus
transmutacion
Umwandlung

IR

p S

el A



4.22.

4.23.

4.24.

4.25.

Reprocessing
Aalles 3ale)
J& AL B
Retraitement
IepepaboTka
reprocesamiento
Wiederaufarbeitung

FRALEE

Material type
salall & 8
R
Type de maticres
Tun marepuana
tipo de material
Materialtyp
W A7

Material category
salall 458
R
Catégorie de matieres
Kareropus marepuana
categoria de material
Material-Kategorie

WE X 55

Direct use material
il Jlesiud sl 33k
EEAE MR
Matiere d’emploi direct
Marepuai npsiMoro HCIHOJIb30BaHUS
material de uso directo
Unmittelbar verwendbares Material, Material zum direkten Gebrauch

EEAAWE
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4.26.

4.27.

4.28.

4.29.

166

Indirect use material
bl e Jlexind dalla sale
B RAL AR
Matiere d’emploi indirect
Marepual HenpsSMOTO UCIIOIb30BAHUS
material de uso indirecto
Mittelbar verwendbares Material

AR A

Material form
salall K&
MBS
Forme des maticres
®dopma maTepuana
forma del material
Materialbeschreibung

WETIR

Improved nuclear material
Aliaa 4y 951 83k
B A R
Matiére nucléaire améliorée
VYyuIiieHHbIN a1epHbIA MaTepUa
material nuclear mejorado
Verbessertes Kernmaterial

WESNI-EWE

Effective kilogram (ekg)
(U £5) Ul 2 518
AT
Kilogramme effectif
D¢ dexTuBHbI kKnnorpamm (3¢. Kr)
kilogramo efectivo (kge)
Effektives Kilogramm
FhFx w77 5 (ekg)



4.30.

4.31.

4.32.

4.33.

Feed material
L2z sale
ok
Matiére d’alimentation
CoIpbeBoil MaTepuan
material de alimentacion
Einspeisematerial

i d

Scrap

R AL

Rebuts de fabrication
Cxpan

residuos

Schrott

AT T T
Waste

&)
Déchets
OTx0IB!
desechos
Abfall

BEZEW)

Hold-up
dalle 30k
A
Matiere retenue en cours de procédé
OcTarouHblil MaTepuan
material retenido
In der Anlage (Apparatur) zuriickbleibendes Kernmaterial

=V RT > 7 (W)
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4.34.

4.35.

4.36.

4.37.

168

Fuel element (or fuel assembly, fuel bundle)
(385 %aa ol a5 dataa o) 385 juaic
WAL CHE (BURBHEAT . SRR TR

Elément combustible

TenmoBBILACISIONINE AIEeMEHT (WJTH TEILUTOBBIACIIONAas cOOpKa, IMydoK

TBAJIOB)
elemento combustible (o conjunto combustible, haz de combustible)
Brennelement

IRRHE SR (RTIREHE AR, BB RoL)

Fuel component
285 O3
R AT
Composant du combustible
KOMITOHEHT TEIUIOBBIIEISIOIIETO IIEMEHTa
componente combustible
Brennelement-Komponente

PR R 225

Specified non-nuclear material
Balaa dugs g sake
FLE B AERZAT L
Matiére non nucléaire spécifiée
CornacoBaHHBII HEsIEPHBII MaTepHal
material no nuclear especificado
Spezifiziertes nicht-nukleares Material

FrE R E

Nuclear grade graphite
S Jaaind mllia bl e
P/ T
Graphite de pureté nucléaire
S nepHO-4HCTHIA TpaduT
grafito de pureza nuclear
Nuklear reiner Graphit



4.38.

4.39.

4.40.

4.41.

JRA-JP Rk R en
Deuterium and heavy water

VEVIN

Deutérium et eau lourde
Heiitepuii u Tsxenas Boga
deuterio y agua pesada
Deuterium und Schwerwasser

HKSR N OVEK

Zircaloy

e
Zircaloy
Hupkanoit
zircaloy
Zirkaloy
vhaA (Ura=oh

Nuclear fuel cycle

L EHIE IR

Cycle du combustible nucléaire
S nepHbIA TOIUIMBHBIN LMK
ciclo del combustible nuclear
Kernbrennstoffkreislauf

BB A 7 v

JiE elag pgn i g0

pst S A

&)

G35 895 )5

Physical model of the nuclear fuel cycle

RLIRRHIE A 1) ) AR A

d}}"” J}B}M'&)}ﬂdducdjm

Mode¢le physique d’un cycle du combustible nucléaire

duznueckast MOJICNb AACPHOTO TOIUIMBHOTO NUKJIA

modelo fisico del ciclo del combustible nuclear
Physikalisches Modell des Kernbrennstoffkreislaufes
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4.42.

4.43.

4.44.

4.45.

170

BB A 2 V7 4 I IVET L

Nuclear fuel cycle related research and development activities
G5l 2580 5 ) gy Alall uld Ly hatll g Caad) ddaisf
SRIREMEIAA SR HIBTE 7E 5 K e iE 2N
Activités de recherche-développement liées au cycle du combustible
nucléaire

OTHocsmuUeCs K AepHOMY TOITMBHOMY IIUKITy HAy4HO-
UCCIIEI0BATENbCKUE U OIBITHO-KOHCTPYKTOPCKHE paboThI

actividades de investigacion y desarrollo relacionadas con el ciclo del
combustible nuclear

Forschungs- und Entwicklungsarbeiten auf dem Gebiet des
Kernbrennstoftkreislaufs

KRR A 2 L BT R B 6 TE 8
Facility

Wit
Installation
VYcraHoBka
instalacion
Anlage

Location outside facilities (LOF)
Gl s gl e
Behtih g B
Emplacement hors installation (EHI)
MecTto HaxoXIeHHs BHe ycTaHOBOK (MBY)
lugar situado fuera de las instalaciones (LFT)
Ort auBerhalb von Anlagen

s O (LOF)

Item facility
G e JE5 (8 3 se o (55 (38 e
(N9

Installation contenant des matiéres dénombrables



4.46.

4.47.

4.48.

4.49.

YcraHOBKa ¢ MaTepuaioM B BUJIE IPEMETOB
instalacion con material en unidades
Anlage zur Handhabung von Kernmaterial in umschlossener Form

T AT L

Bulk handling facility
Al Al 3 3e e st (360
HIOBHR A it
Installation contenant des maticres en vrac
YcranoBka ¢ MmarepralioM B Oank-(opme
instalacion de manipulacion de materiales a granel
Anlage zur Handhabung von Kernmaterial in offener Form

73V 7 B i %

Facility life cycle
Ghall jee 5,90
Vit A i ] 3
Cycle de vie d’une installation
JKu3HEHHBIH UK YCTAHOBKU
ciclo de vida de una instalacion
Lebenslauf einer Anlage

Mgk 7 A 7 %A 7 v

Shut-down facility (or shut-down LOF)
(8l % 5 e (S ) B n 3850
iz Bt (Eifsis Bt BT )
Installation ou EHI mis a I’arrét
OcTaHOBIIEHHAasI yCTaHOBKA (WU ocTaHOBIeHHOe MBY)

instalacion en régimen de parada (o LFI en régimen de parada)
Abgeschaltete Anlage (oder abgeschaltete LOF)

BREIT IR (7213415 1k L 72LOF)

Closed-down facility (or closed-down LOF)
(G g 5 5 3lin S ) Gl 3250
KVt (BRI I Bt oh 7 BT )

Installation ou EHI mis a ’arrét avec retrait des matiéres nucléaires
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3akpbITas ycTaHoBKa (Wi 3akpeiToe MBY)
instalacion cerrada (o LFI cerrado)
AuBer Betrieb genommene Anlage (oder auer Betrieb genommener LOF)

PgH R (£ 7213 FASH S 7ZLOF)

4.50. Decommissioned for safeguards purposes
Clilaall il Y deadll (e 7] 53
R H IR
Déclassé aux fins des garanties
BriBenieHO U3 3KCIUTyaTaluy ¢ TOUYKH 3pEHUs FapaHTUi

clausurado desde el punto de vista de las salvaguardias
Stillgelegt hinsichtlich Sicherungsmafnahmen

REERFE EOBEILETE T (PREHEOBEIL)

4.51. Nuclear installations
A8 cliiia
M E
Installations nucléaires
SlnepHble yCTaHOBKH
instalaciones nucleares
Kerntechnische Einrichtungen

RIS

4.52.  Categorization of facilities and LOFs
G381l 7 s Al gl SSLY) 5 381 yall Cgias
et ANt A b BT )
Catégorisation des installations et des EHI
Kareropuzanus ycranosok u MBY
categorizacion de instalaciones y LFI
Kategorisierung von Anlagen und LOFs

5% &% O"LOF D X7y
4.53. Power reactors

Zf /4

Réacteurs de puissance
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4.54.

4.55.

4.56.

4.57.

DHepreTHYeCKHE PEaKTOPBI
reactores de potencia
Leistungsreaktor

JR-F

Research reactors

BF FEHE

Réacteurs de recherche
HccnenoBaTenbCckue peakTopbl
reactores de investigacion
Forschungsreaktor

B e
Critical assemblies

i 572 L

Assemblages critiques

Kpurnueckue coopku

conjuntos criticos

Kritische Anordnung (Kritische Anlage)

R LSRRG
Conversion plants

Fefe)

Usines de conversion
3aBo/IbI 10 KOHBEPCUH
plantas de conversion
Konversionsanlage

LR BN
Fuel fabrication plants

R S

Usines de fabrication de combustible

ia s Glrans

2485l aiia Slasa
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4.58.

4.59.

4.60.

174

3aBO/IbI IO U3TOTOBJICHHIO TOILTHBA
plantas de fabricacion de combustible
Brennelementfabrik

BREHIN T T35

Reprocessing plants
Aalleall 3ale) cidasa

JE BT

Usines de retraitement
[TepepabaTriBaromne 3aBOIbI
plantas de reprocesamiento
Wiederaufarbeitungsanlage

A T

Enrichment (isotope separation) plants

(Ul Jaad) o) i) cillasa
WaE (RALRED T
Usines d’enrichissement (ou usines de séparation isotopique)
VCTaHOBKH 10 000TaIIeHUIO (pa3IeIeHI0 H30TOIOB)
plantas de enriquecimiento (de separacion de is6topos)
Anreicherungsanlage (Isotopentrennanlage)

Wit (RINLAR I EE) T8

Separate storage facilities
daadia (533 38 50
M AT B it
Installations d’entreposage séparées
OtesbHbIe XpaHWINIIA
instalaciones de almacenamiento separadas
Getrennte Lagereinrichtungen

W ST DT R

NUCLEAR MATERIAL ACCOUNTANCY
BT pHEE R

CONTROLE COMPTABLE DES MATIERES NUCLEAIRES
VYET SJIEPHOI'O MATEPUAJIA



5.1.

5.2.

5.3.

5.4.

CONTABILIDAD DE MATERIAL NUCLEAR
KERNMATERIAL-BUCHFUHRUNG

EWE OB

Nuclear material accounting
A5l 2 gall jmn
AR B )
Comptabilité des matiéres nucléaires
Benenue yyera siiepHOro MaTepualia
recuento de material nuclear
Bilanzieren von Kernmaterial

EYE O RIGE)

Nuclear material accountancy
gl 2 pall e A e
AR
Controle comptable des matic¢res nucléaires
VYuer anepHoro marepuana
contabilidad de material nuclear
Buchfiihrung von Kernmaterial

EWE O

Inventory

Aa)
PEa s

Inventaire

VHBEeHTapHOE KOJIHYECTBO

inventario

Bestand

e

Annual throughput
ST A
G Gihunis
Débit annuel
Tl'omoBast MpON3BOAUTEIEHOCTD
caudal anual
Jahrlicher Durchsatz
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5.5.

5.6.

5.7.

5.8.

176

CRAPUBES

Throughput
A
iiBUNS
Débit
IIpou3BOUTENBHOCTD

caudal
Durchsatz

AP

Near real time accountancy (NRTA)

il il o lie 5 jeaall A jlas
AT SN A 55
Contrdle comptable en temps proche du temps réel
VYuer B pexxuMe BpeMeHH, OJIM3KoM K peansHoMy (YBBP)
contabilidad de materiales en tiempo casi real (NRTA)
Zeitnahe Kernmaterial-Buchfiihrung

I FERREEHR (=7 U7 V4 A LGHE)  (NRTA)

Material balance area (MBA)
R IX

Zone de bilan matiéres (ZBM)
3ona 6ananca marepuaina (36M)

zona de balance de materiales (MBA)
Materialbilanzzone (MBZ)

WIS XI5 (MBA)

Catch-all material balance area (CAM)

— TR P X

Zone de bilan matiéres globale

O0benuHeHHas 30Ha Oananca marepuana (O3b6M)
zona de balance de materiales general (CAM)
Zusammenfassende Materialbilanzzone

% v FA—LEIZK (CAM)



5.9.

5.10.

5.11.

5.12.

5.13.

Strategic point

A A

Point stratégique
KiroueBoe mecto
punto estratégico
Strategischer Punkt

(AN NGRS )

Key measurement point (KMP)

AR I R

Point de mesure principal (PMP)
KirroueBas Touka namepenus (KTH)
punto clave de medicion (KMP)
Schliisselmesspunkt

FEHE R (KMP)

Batch

it

Lot
ITapTus

lote
Charge

N T

Batch data

A

Données concernant le lot
Jlannble napTun

datos del lote
Chargendaten

Ny FF—4

Source data

Al yiu) ddags

Ll Ll Ay

4282

Ladall il
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5.14.

5.15.

5.16.

5.17.

178

AT

Données de base
Hcxonnbie naHHbIe
datos de origen
Primérdaten

VAT s

Identity data (or identification data)

AN E

Eléments d’identification (ou données d’identification)
W neHTu(uKaMoHHbIC JaHHBIC

datos identificativos (o datos de identificacion)

Daten zur Identifizierung

FiET— 4

Unified uranium
2 e a5l 52
it
Uranium unifié
YHUpUIMPOBaHHbIH ypaH
uranio unificado
Gesamt-Uran

m—r 7

Material description code (MDC)
Bl Cam g 3a
ek B ACHY
Code de description de la matiére
Kopx ommmcanns marepuana (KOM)
codigo de descripcion del material (MDC)
Code zur Materialbeschreibung

WeEFliE = — F (MDC)

Inventory change
el s
fri At

Variation de stock



5.18.

5.19.

5.20.

5.21.

V3MeHeHre MHBEHTAPHOTO0 KOJIMYECTBA
cambio en el inventario
Bestandsédnderung

RS )

Import and export (inventory change codes: RF, SF)

(SF RF tasall s ) 3a)) ey o) yin
B (RS - RF, SF)
Importation et exportation (codes de variation de stock : RF, SF)
WmmopT 1 3kcopT (KoJibl I3MEHEHUsI HHBeHTapHOro KonmdectBa: RF, SF)
importacion y exportacion (codigos de cambio en el inventario: RF, SF)
Einfuhr und Ausfuhr (Bestandsédnderungscode: RF, SF)

i A K Nl (TEEEZE®h = — K @ RF, SF)

Domestic receipt (inventory change codes: RD, RN, RS)
(RS ,RN ,RD :asa s 3505) oo ol
Wilctt (FEZACS : RD, RN, RS)
Arrivée en provenance de I’intérieur (codes de variation de stock : RD, RN,
RS)
BHyTpurocynapcTBeHHOe MoCTyIUICHHE (KO N3MEHEHHS] HHBEHTapHOTO
konuyectBa: RD, RN, RS)

entrada de procedencia nacional (codigos de cambio en el inventario: RD,
RN, RS)

Zugang aus dem Inland (Bestandsédnderungscode: RD, RN, RS)

ENsZ A (FE#AS) = — F : RD, RN, RS)

Nuclear production (inventory change code: NP)

(NP 13ma )l 555 a) 5558 gl
s (R EAARS : NP)
Production nucléaire (code de variation de stock : NP)
SnepHoe NPOU3BOJCTBO (KO U3MEHEHHs HHBEHTApHOTO KonmdecTBa: NP)
produccion nuclear (codigo de cambio en el inventario: NP)
Erzeugung durch Kernumwandlung (Bestandséinderungscode: NP)

AR (EHEZH = — K . NP)

Accidental gain (inventory change code: GA)
(GA 130l 533 3a)) i le 3305
RAMGR (AR © GAD

Gain accidentel (code de variation de stock : GA)
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5.22.

5.23.

5.24.

5.25.

180

HenpensuaenHoe yBenuyenue (KO U3MEHEHHSI HHBEHTAPHOTO
kosmaectBa: GA)

ganancia accidental (codigo de cambio en el inventario: GA)
Zufilliger Zuwachs (Bestandsénderungscode: GA)

HEHEN ) (EEAL#=— K : GA)

De-exemption (inventory change codes: DU, DQ)

(DQ ,DU 2mall 531 30 ) clic ) ad
ik (PR - DU, DQ)
Levée d’exemption (codes de variation de stock : DU, DQ)

[ToBTOpHAs MOCTAHOBKA MO TApaHTHH (KOJIbI K3MEHEHUS] HHBEHTAPHOTO
konmdectBa: DU, DQ)

exencion anulada (codigos de cambio en el inventario: DU, DQ)
Aufhebung der Befreiung (Bestandsdnderungscode: DU, DQ)

PRBEREE ] (fEEAS) =2 — 1 . DU, DQ)

Retained waste (inventory change code: TW)

(TW :30em 5l 55 ) Slisne i
RN (R - TW)
Déchets conservés (code de variation de stock : TW)
CoxpaHsieMble OTXO/IbI (KOJ] K3MEHEHHSI HHBEHTAPHOTO KojmdyecTBa: TW)
desechos retenidos (codigo de cambio en el inventario: TW)
Zwischengelagerter Abfall (Bestandsdnderungscode: TW)

REREIE (W) (EEALH=—F :TW)

Domestic shipment (inventory change code: SD, SN)
(SN ,SD el 51 30)) (o (a
MRS (FEZNAUY : SD, SN)
Expédition a destination de I’intérieur (codes de variation de stock : SD,
SN)

BayTpurocymapcTBeHHOE OTIpaBiIcHUE (KOIbI N3MECHCHHS HHBEHTAPHOTO
konmdgectBa: SD, SN)

envio dentro del territorio nacional (codigo de cambio en el inventario: SD,
SN)
Versand im Inland (Bestandsdnderungscode: SD, SN)

EWNHH (FEEZ# =— K : SD, SN)

Nuclear loss (inventory change code: LN)
(LN 1amm )l 58 e ) (5558 oG



5.26.

5.27.

5.28.

BAire (FFEZARS : LND

Perte de matiéres nucléaires par consommation (code de variation de
stock : LN)

SAnepusie norepu (Koa W3MEHEHHUs MHBEHTAapHOTO KonngecTBa: LN)

pérdida nuclear (codigo de cambio en el inventario: LN)

Verlust durch Kernumwandlung (Bestandsdnderungscode: LN)

Rk (EHEAH) = — K LN)

Measured discard (inventory change code: LD)

(LD 13ma )l 535 3a) Aulis dlags
2N EREFY) (FEZAN - LD)
Rebuts mesurés (code de variation de stock : LD)

W3mepenHbie 0e3BO3BpaTHBIE MOTEPH (KOJ M3MEHEHHSI HHBEHTAPHOTO
konmuecTBa: LD)

material descartado medido (cédigo de cambio en el inventario: LD)
Gemessener Abfall (Bestandsénderungscode: LD)

HEwREE W) (EFEZLS=—F :LD)

Exemption (of nuclear material) (inventory change codes: EU, EQ)
(EQ ,EU sl i 1 3a)) (A5 33la) slic]
(ZARD fubrtrbs FF RS : EUL EQ)
Exemption (de matiéres nucléaires) (codes de variation de stock : EU, EQ)

OcBoboeHNe (AepHOTo MaTepuana) (KOsl H3MEHEHNUS! HHBEHTapHOTO
konmuectBa: EU, EQ)

exencion (de material nuclear) (codigos de cambio en el inventario: EU,
EQ)

Befreiung (von Kernmaterial) (Bestandsénderungscode: EU,EQ)

(BE o) fukr (EEZLS = — K : EU, EQ)

Termination of IAEA safeguards (inventory change code: TU)
(TU tasall i o) QS 5l cililana b

21k FH bR IR TR ORBE (RS - TU)

Levée des garanties de I’AIEA (code de variation de stock : TU)

[Ipexpamenue rapantuii MAT'ATD (koa M3MEHEHUSI HHBEHTAPHOTO
konmuectsa: TU)

cese de las salvaguardias del OIEA (codigo de cambio en el inventario:
TU)

Beendigung der IAEO-Sicherungsmafinahmen (Bestandsénderungscode:
TU)
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5.29.

5.30.

5.31.

5.32.

182

IABARIEFE O T ((EEZA® = — K : TU)

Other loss (inventory change code: LA)

(LA apa)ll i 5e) AT olaié
HAthiisk (RS © LA
Autre perte (code de variation de stock : LA)
Hpyrue morepu (Ko M3MEHEHUSI HHBEHTapHOTO KoJmdecTBa: LA)
otras pérdidas (codigo de cambio en el inventario: LA)
Andere Verluste (Bestandsé@nderungscode: LA)

ZOMOER (EHAH = — K : LA)

Rebatching (inventory change codes: RM, RP)
(RP ,RM 131l yiai | e )) ciledall ppend sale)

HPALALE (RS RM, RP)
Réarrangement des lots (codes de variations de stock : RM, RP)
W3meneHne naptun (KOsl U3MEHEHHS HHBEHTAPHOTO KondecTBa: RM,

RP)
recomposicion del lote (cddigos de cambio en el inventario: RM, RP)
Chargenverfolgung (Bestandsénderungscode: RM, RP)

YNy F 7 (fEHEEE 22— K : RM, RP)

Adjustment
A g
S
Ajustement
YTouHeHue
ajuste
Angleichung, Rundung

AR I

Correction

B
Correction
HUcnpasnenue
correccion
Berichtigung

FIIEEIH



5.33.

5.34.

5.35.

5.36.

5.37.

Accounting records

(LIRSS

Relevés comptables
VYueTHas JOKyMeHTaIHs
registros contables
Buchungsbelege

TR AL

Operating records

BT
Relevés d’opérations

OKcIUTyaTallMOHHAS TOKYMEHTALUs

registros operacionales
Betriebsprotokolle

HERak (BRERCEHR)

Supporting document

Bl Bl Atk ST

Piéce justificative
[ToaTBepxkaaromuii JOKyMEHT
documento de apoyo
Ergénzende Unterlage

AL AC R

Measurement system

&R

Systéme de mesure
Cucrema n3MepeHuit
sistema de mediciones

MeBsystem
HE DR

Metrological traceability

o) &

deeln 4 ..:,)

il ol
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5.38.

5.39.

5.40.

5.41.

184

THE AR

Tragabilité métrologique
MertpoJioriuyeckas COmoCTaBUMOCTh
trazabilidad metroldgica
MeBtechnische Riickverfolgbarkeit

KR L=V )T 0 GHEFERNERME)

International standards of accountancy (ISA)
Ay gall paall Hulea
] o i S o
Normes internationales de contréle comptable
MesxyHapoansie ctangapTsl yuera (MCY)
parametros internacionales de contabilidad (ISA)
Internationale Standards der Materialbilanzierung (ISA)

FHEICEIT 2 EEREE (ISA)

International target values (ITVs)

Al 50 ddagiue o8
[ s A A
Valeurs cibles internationales (VCI)
MesxayHapoHble 1eneBble 3HaueHus norpemnocter (M3IT)
valores internacionales objetivo (ITV)
Internationale Richtwerte

[EFR HARE (ITVs)

Stratum/strata
o s
Z
Strate/strates
Crpara
estrato
Stratum/Strata

ART—=H

Rounding adjustment
il 4 pus

EPUNE S



5.42.

5.43.

5.44.

5.45.

Ajustement pour les arrondis
[TonpaBka Ha OKpYTJICHHE

ajuste por redondeo
Rundungsanpassung

Ui B

Source documents
4 dae 3G
Jssc
Documents sources
HcxomHbie JOKYMEHTHI
documentos fuente
Originaldokumente

V—ARFXx= A b

Book inventory (BI)
S dua )
ISIIRES
Stock comptable
3aperucTpupoBaHHOe MHBEHTapHOE KoiudecTBo (3UK)
inventario contable (IC)
Buchbestand (iiber einen Materialbilanz-Zeitraum)

WEFEAERE (BI)

Physical inventory
Lﬁ‘ﬂ"“ Aua )

KM

Stock physique

DaKTHYECKU HATMIHOE KOJTUYECTBO
inventario fisico

Realer Bestand

AL

Material balance component
A pall jan )5S
FRET-A 73 350
Composante du bilan maticres
KomrmonenT Oananca MaTepuaia
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5.46.

5.47.

5.48.

5.49.

186

componente del balance de materiales
Komponente der Materialbilanz

WE NS DOHERR B TR

Material unaccounted for (MUF)
by pana pc 3ala

AU R

Différence d’inventaire (DI)

Heyutennoe xonuuectBo Matepuana (HKM)
material no contabilizado (MNC)

Nicht nachgewiesenes Material

TEEZE (MUF)

Cumulative material unaccounted for (CuMUF)
B)}..a;.d\ P J\}A\ Aiasa
KA R

Différence d’inventaire cumulée (DI cumulée, DIC)
CoBokynHOe HeyuTeHHOe KonndecTBO Matepuana (CHKM)
material no contabilizado acumulado (MNCa)
Aufsummiertes nicht nachgewiesenes Material

REERZE (RMEMUF, CuMUF)

Shipper/receiver difference (SRD) (inventory change code: DI)

(DI s 1 S35 ) alissall a5 oalil) Gl G AN
R/ T = (A AS - DD
Ecart expéditeur/destinataire (EED) (indicatif de variation de stock : DI)

Pacxoxnenue B gaHHbIX oTrpaButess/monydareins (POIT) (ko n3mMeHeHus
HMHBEHTapHOro kosnndectsa: DI)

diferencia remitente/destinatario (DRD) (codigo de cambio en el
inventario: DI)

Absender/Empfanger-Differenz
ZHLEZER (SRD)  (fEHA®E)=— F : DI)

Cumulative shipper/receiver difference
SRR B 7 MR T 2

Ecart expéditeur/destinataire cumulé

COBOKyHHoe PacxXoxXJACHUC B JaHHBIX OTHpaBHTeHH/HOHy‘IaTeHH



5.50.

5.51.

5.52.

5.53.

diferencia remitente/destinatario acumulada
Aufsummierte Absender/Empfanger-Differenzen

RBEXIAMER (RFESRD)

Material balance period (MBP)
A sall yoas AL alall 3 yiall
FARET-1 3]
Intervalle entre bilans mati¢res (IBM)
[Tepuon 6ananca marepuana (II6M)
periodo de balance de materiales (MBP)
Materialbilanz-Zeitraum

WIS (MBP)

Examination of records
O sl asd
R AR
Examen des relevés
W3yueHue 10KyMEHTAIUN
examen de los registros
Uberpriifung der Buchungsunterlagen
RLER DR

Updating of the book inventory
Al dna )l elasinl

K T - 58 1) BT

Mise a jour du stock comptable
OOHOBIICHHE 3aPETHCTPUPOBAHHOTO HHBEHTAPHOI'O KOJINYECTBA

actualizacion del inventario contable
Aktualisierung des Buchbestandes

M J8E 1 o oD B8 38

Inventory change verification
Aall 5 e (an
AR SE
Vérification des variations de stock
ITpoBepka N3MEHEHNSI HHBEHTAapPHOI'O KOJINYECTBA
verificacion de los cambios en el inventario
Nachpriifung der Bestandséinderungen

187



5.54.

5.55.

5.56.

5.57.

188

TR A B DR

Inventory verification
Sa )l (e (383
SR
Vérification du stock
[TpoBepka HHBEHTAPHOTO KOJIMYECTBA
verificacion del inventario
Nachpriifung des (Kernmaterial-) Bestandes

T RS

List of inventory items (LII) (or itemized inventory listing (IIL))
(Alladal) dpa N ALHE 5f) gyl o jie Al

PEAF) IS B (R B 5D

Liste des articles inventoriés

Crimcok y4eTHBIX eInHUN HHBeHTapHOTo KonmdectBa (CYE) (mnmm
JIeTaNM3UpOBAaHHBIN MHBeHTapHEIH crincok (JJUC))

lista de partidas del inventario (LII) (o lista pormenorizada del inventario
(IIL))
Liste der Bestandsposten (LII) (oder Einzelaufstellung des Bestands (IIL))

(EEBAMZEE (L) (LITE 72 (XII0)

Physical inventory verification (PIV)

3l daa I (pe 38
SEAF AL S
Vérification du stock physique (VSP)
[IpoBepka dakTrueckn HasmmaHOTO KostraecTBa ([TDOK)
verificacion del inventario fisico (VIF)
Verifikation des realen Bestandes

FAEEARFE (PIV)

Physical inventory verification equivalent

gLl dpa 1 (e (3l (dSa
SEIAF AL LA AL
Equivalent de vérification du stock physique
OKBHBAJICHT MPOBEPKU (HaKTHUSCKH HATMYHOTO KOJINYECTBA
equivalente de verificacion del inventario fisico
Aquivalent zur Verifikation des realen Bestands



5.58.

5.59.

5.60.

5.61.

S FEAE AR

Interim inventory verification (II'V)

e e e 3oas
B R SR S
Vérification intermédiaire du stock
IIpomesxyTouHas mpoBepka HHBeHTapHOro KoiauuecTna (ITI1M)
verificacion provisional del inventario (VPI)
Zwischenzeitliche Verifikation des (Kermaterial-) Bestandes

TR (V)

Verification of nuclear material flows within an MBA

3l sall ean Ailaie Jab Ay g sill 3 gall CHERYS (pa 38a3
AR X N A2 BRI B4 S
Vérification des flux de matiéres nucléaires dans une ZBM
[TpoBepka nBMKECHHS AIEPHOTO MaTepraia B npeaenax 3bM
verificacion de los flujos de material nuclear en una MBA

Verifikation des Kernmaterial-Flusses innerhalb einer Materialbilanzzone
(MBZ)

MBAWN OEEWE D FEA D FR T

Verification of the operator’s measurement system
sl dgall dariing g3l Ll WUai e (33
B HNERGHIAZ L
Vérification du systéme de mesure de 1’exploitant
IIpoBepka cucTeMsl U3MEpPEHUI oniepaTopa
verificacion del sistema de mediciones del operador
Verifikation des betriebseigenen MeBsystems

HEA ORTE MR OGRS

IAEA accountancy verification methods
peanll s e (pe Gshall A gl L
0 R BEATLA) B0 285 SR A S 077 9%
Méthodes de contréle comptable de I’AIEA
Metonst MAT'ATD no mpoBepke BeICHHS yIeTa
métodos de verificacion contable del OIEA
IAEO-Methoden zur Verifikation der (Kernmaterial-) Buchfiihrung

IAEA DG EMERT1E
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5.62.

5.63.

5.64.

5.65.

5.66.

190

Code 10

%010 %
Rubrique 10
Kox 10
secciéon 10
Code 10

= F10

General ledger

ISYIENS
Grand livre
OO1ast KHura y4era
libro mayor general
Hauptbuch

ELS

Nuclear material control

Bt Rz

Controle des matiéres nucléaires
Kontpoms saepHoro marepuaia
control de material nuclear
Kontrolle von Kernmaterial

B

Element code

TR

Code matiére

Kop snementa
codigo del elemento

Element-Code
JgLFERI— R

Category change procedure

10 >l

clbuall 35y s

L5 o gall 48) 5

).;a.\:d\)‘q‘)
) i el )



5.67.

5.68.

6.1.

PN TRy

Procédure de changement de catégorie
I[Mpoueaypa n3MeHEHHs KaTErOpuH
procedimiento de cambio de categoria
Verfahren zur Anderung der Kategorie

X 5328 B FE

Measurement basis
ol Gl
0 A
Base des mesures
OcHoBa u3mMepeHuit
base de medicioén
Bedingung der Messung
HE~—

Transit matching

sadl OV dagag
LS INL
Mise en correspondance des expéditions et des arrivées
CoracoBaHHOCTh JaHHBIX O Tepeaadax
comprobacion de la correspondencia de traslados
Transitabgleich

Bina

NUCLEAR MATERIAL MEASUREMENT TECHNIQUES AND
EQUIPMENT

A5 il o) sall el Claaa g il
BB R B ARRIR &
TECHNIQUES ET MATERIEL DE MESURE DES MATIERES
NUCLEAIRES

METOAbI USMEPEHUA ANEPHOI'O MATEPUAIJIA 1
N3MEPUTEJIBHOE OBOPYJIOBAHUE

TECNICAS Y EQUIPO DE MEDICION DE MATERIAL NUCLEAR

METHODEN UND AUSRUSTUNG ZUR MESSUNG VON
KERNMATERIAL

B I TE B e OB e

Calibration

191



6.2.

6.3.

6.4.

6.5.

192

i
Etalonnage
Kanmubposka
calibracion
Eichung

KIE

Reference material

ZE W) iR

Matiére de référence
DTaNoHHBIN MaTepHual
material de referencia
Referenzmaterial

REME GLEWH)

Bulk measurement

A

Mesure de la masse
bank-uzmepenue
medicion de masa
Massenmessung

2L 7 IE

Matrix

e YN

Matrice
Marpuna
matriz
Matrix

~hU 7R

Material sample

PRI

dama e 30l

bl 3 sl uld

salall A



6.6.

6.7.

6.8.

6.9.

Echantillon de matiére
IIpoba (oOpaserr) maTepuana
muestra de material

Material Probe

YRR

Representative sample

REEMERE i
Echantillon représentatif
[IpencraBurensHas mpoda
muestra representativa
Reprisentative Probe

RFR
Calorimetry

=L
Calorimétrie
Kanopumerpus
calorimetria
Kalorimetrie

BELHE (e AU —)

Assay

447
Analyse/Dosage
Ananus

analisis
Messung

5y
Destructive analysis (DA)
RIS 7 H

Analyse destructive (AD)
Pazpymaromuii ananus (PA)

3oloall s

o8

193



6.10.

6.11.

6.12.

6.13.

194

analisis destructivo (AD)
Zerstorende Analyse

%34T (DA)

Chemical titration
AibasS 5 ylae
53 €
Titrimétrie
XUMUYECKOE TUTPOBAHHE
titulacion quimica
Chemische Titration

{EHRE

Controlled potential coulometry
Al Sl 5 a8l aSailly 36168 8
5 ) AT
Coulométrie a potentiel contrdlé
KynoHoMeTpusi ¢ KOHTPOIHUPYEMBIM MOTSHIIHATIOM
culombimetria a potencial controlado
Potentialkontrollierte Coulometrie

EBMN T —1a A R —

Gravimetric analysis
ST

Analyse gravimétrique
I'paBuMeTpHuyeckuil aHaIN3
analisis gravimétrico
Gravimetrische Analyse

5T

Isotope dilution mass spectrometry (IDMS)

(sl it 3y S il (8
(737 22 B R S 1 0 25
Spectrométrie de masse a dilution isotopique
Macc-crekTpoMeTpus ¢ U30TOIHBIM pa3basineHreM (MC-UP)
espectrometria de masas por dilucion isotépica (IDMS)
Isotopenverdiinnungs-Massenspektrometrie



6.14.

6.15.

6.16.

6.17.

[FAL IR RE B #rik (IDMS)

K-edge densitometry
SAa) 45y Hhay 48U L8
K 0 S i
Densitométrie de discontinuité K
JleHCcUTOMETPHSI C UCTIOJIb30BaHkEM 3¢ pekTa K-Momaochl morioneHus
densitometria de discontinuidad K
K-Kanten Densitometrie

KWIRER (K- 7 b A Y —)

Mass spectrometry
S Calall a8
Jo I E i
Spectrométrie de masse
Macc-crekrTpomMeTpus
espectrometria de masas
Massenspektrometrie

HE iR

Gas source mass spectrometry (GSMS)
xaall gl SN Caall (ald
ARSI E
Spectrométric de masse en phase gazeuse
I'azoBas macc-ciexrpometpust (MC)
espectrometria de masas de fuente gaseosa (GSMS)
Gasmassenspektrometrie
T AFEREGHTE (WA~ AALZ b A RU—) (GSMS
)

Thermal ionization mass spectrometry (TIMS)

5ol L K Gl (s
A B 5T T 5
Spectrométrie de masse a thermo-ionisation (TIMS)
TepmononmzarnmonHas Macc-criekrpomerpust (TUMC)
espectrometria de masas de ionizacion térmica (TIMS)
Thermoionisations-Massenspektrometrie

KR E EHE (TIMS)
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6.18.

6.19.

6.20.

6.21.

6.22.

196

Alpha spectrometry
lall Al Cada uld
o e I 5E V2
Spectrométrie alpha
AJnbha-crieKTpomMeTpus
espectrometria alfa
Alpha-Spektrometrie
TINT 7 AT b A R —

Non-destructive assay (NDA)
FHERIIRAE 73 B

Analyse non destructive (AND)
Hepaspymaronuit anamu3 (HPA)
analisis no destructivo (AND)
Zerstorungsfreie Analyse

RS (NDA)

Gamma ray spectrometry
Lle dadl cala (il
v SRR E v
Spectrométrie gamma
I'amma-cnekrpomerpust
espectrometria gamma

Gammastrahlen-Spektrometrie

HU~<BART ba A R —

Gamma ray scanning
Lale daily e
v SR
Balayage gamma
I'amma-ckaHupoBaHue
gammagrafia
Gammastrahlen-Scanning

T <R

Scintillation detector



6.23.

6.24.

6.25.

6.26.

DR RAR I 25

Détecteur a scintillation
CUMHTHUISIIUOHHBIN IETEKTOP
detector de centelleo

Szintillationszdhler
oFL— g Ut ge

Semiconductor detector

o FARRI 25

Détecteur a semi-conducteur
IomynmpoBOIHUKOBBIN AETEKTOP
detector semiconductor
Halbleiterdetektor

R AR s

Neutron counting

i

Comptage neutronique

CueT HeHTPOHOB

recuento de neutrones
Neutronenzéhlung (Neutronenmessung)

Pk TR

Neutron coincidence counting

JERCREE

Comptage neutronique par coincidence
CdeT HEUTPOHHBIX COBMAJICHUN
recuento de coincidencias neutronicas
Neutronenkoinzidenzzahlung

it RS

Neutron multiplicity counting

g i gill 3o

il g i sl bl 5 3c

Al g 5 guill Cacliad 3
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6.27.

6.28.

6.29.

6.30.

198

ST LAIE

Comptage de multiplicité neutronique
C4eT MHOXKECTBEHHOCTH HEHTPOHOB
recuento de la multiplicidad neutrénica
Neutronenmultiplizititszihler

- 2 R AL

Cerenkov radiation detection
o oSy il Clelad) Cads
PIER R AR S PRI
Détection du rayonnement de Tcherenkov
PerucTparust 4epeHKOBCKOTO H3ITyUCHHUS
deteccion de radiacion Cherenkov
Nachweis (Messung) von Cerenkov-Strahlung

F o L a7 e

Safeguards Analytical Laboratory (SAL)
Gllaally Galall Jlaill jiida
TREE 7 Hr s e =
Laboratoire d’analyse pour les garanties (LAG)
Amnanurnueckas aboparopust 1o rapantusm (AJID)
Laboratorio Analitico de Salvaguardias (LAS)

Analytisches Laboratorium der IAEO-Abteilung fiir
Sicherungsmafinahmen

REEFRFE AT (SAL)

Network of Analytical Laboratories (NWAL)
Jalaill <l jiide 405
I3 T S % X 45
Réseau de laboratoires d’analyse (NWAL)
Cetp aHamutnaeckux nadopatopuit (CAJI)

Red de Laboratorios Analiticos (RLA)
Netzwerk von analytischen Laboratorien

Fv hU—=27FRZ »J— (NWAL)

Gamma ray counting
Lle 4l de

y ST



6.31.

6.32.

6.33.

6.34.

Comptage des rayons gamma
CueT raMMa-u3IIy4eHHs
recuento de rayos gamma
Gammastrahlen-Zéhlung

A~ R

Ion chamber
Al da e
HE=
Chambre d’ionisation
WNonusanuonHas kaMmepa

camara de iones
Tonenkammer

FERERS

Passive neutron coincidence counter

Jald (g i G858 e
Pt S B R i e
Compteur de coincidences neutroniques en mode passif
[TaccuBHBIN cUETUUK HEUTPOHHBIX COBIAJCHUIA
contador pasivo de coincidencias neutronicas
Passiver Neutronenkoinzidenzzahler

X T AR R R RO

Active neutron coincidence counter
bl (s e 3815 A3
AP TRE TS
Compteur de coincidences neutroniques en mode actif
AKTUBHBIN CUETUYUK HEUTPOHHBIX COBIMAJCHUIA
contador activo de coincidencias neutronicas
Aktiver Neutronenkoinzidenzzéhler

T 7T 4 7 TR R G E
X ray fluorescence (XRF)

il 22y Gl
X &R

Fluorescence X
Penrrenosckast ¢uryopecuenuus (PD)
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6.35.

6.36.

6.37.

6.38.

200

fluorescencia de rayos X (XRF)
Rontgenfluoreszenz

FOEXHRIIMTIE  (XRF)

Inductively coupled plasma mass spectrometry (ICP-MS)

aally (35 jiall o 31 S il
PR 15 55 B AR S N S
Spectrométrie de masse a source plasma a couplage inductif (ICP-MS)
Macc-creKTpoMeTpHs C HHAYKTHBHO cBsi3aHHO tutazmoit (MC-HCIT)
espectrometria de masas con plasma acoplado por induccién (ICP-MS)
Induktiv gekoppelte Plasmamassenspektrometrie
FHEM G T 7 A EESTE (ICP-MS)

Combined procedure for uranium concentration and enrichment assay
(COMPUCEA)
A5 ol sall 58 5 el & fida o) 5
IR S LT H SR
Procédure combinée d’analyse de la concentration et de I’enrichissement
en uranium (COMPUCEA)

KomOuHupoBaHHas mpolieaypa aHajr3a KOHIICHTPALUU U CTCIICHH
oborarmenus ypana (COMPUCEA)

procedimiento combinado de analisis de la concentracion y el
enriquecimiento del uranio (COMPUCEA)

Kombiniertes Verfahren zur Bestimmung der Urankonzentration und -
anreicherung

7 T AR N OV AT DA T (COMPUCEA)

Pu(VI) spectrophotometry (PUSP)
(S ) 5 5301 S 4 gl Caplall ol
B (VD 230N E VS
Spectrophotométrie du Pu (VI)
Crexrpoporomepus Pu(VI) (PUSP)
espectrofotometria Pu(VI) (PUSP)
Pu(VI)-Spektrophotometrie

Pu(VD) /3 Y SEEETE (Pu(VDWEYEEYE)  (PUSP)

Equipment Radiation Monitoring Laboratory (ERML)
Glarall celad¥) aa )l s
A S N S =



6.39.

6.40.

7.1.

Laboratoire de contrdle radiologique du matériel (ERML)
JlabopaTtopust paxualMoHHOTO KOHTpoIsi 06opynoBanus (JIPKO)
Laboratorio de Vigilancia Radiologica del Equipo (ERML)
Ausriistung fiir das Strahlungsiiberwachungslabor

M ER T =% U o 7554t (ERML)

Sample transport
Gl Ja
FE iz
Transport des échantillons
[TepeBo3ka mpod
transporte de muestras
Probentransport

AUBHiG S

Laser induced breakdown spectroscopy (LIBS)

3 Caniadl Jadl il (S
WO % 5 5 e
Spectroscopie de plasma induit par laser (LIBS)
JlazepHo-uckpoBast sMmuccuonHas criekrpockonus (JINIC)
espectrometria de ruptura inducida por laser (LIBS)
Laser-induzierte Plasmaspektroskopie (LIPS)

L —HF—FR T L —7 X0 (LIBS)

CONTAINMENT AND SURVEILLANCE
4yl g o) iaY)
HERFnIEH
CONFINEMENT ET SURVEILLANCE
COXPAHEHWE U HABJIIOJIEHUE

CONTENCION Y VIGILANCIA
RAUMLICHE UMSCHLIEBUNG UND BEOBACHTUNG

ESNUSYNY O8]

Containment
&) gial
g )it

Confinement
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7.2.

7.3.

7.4.

7.5.

202

Coxpanenue
contencion
Ré&umliche UmschlieSung

#HLIA®D

Surveillance

A
Surveillance
Hab6nronenne
vigilancia
Beobachtung

Bt

Containment/surveillance device

Bk / A E
Dispositif de confinement/surveillance

YCTpOWCTBO COXpaHCHHS/HAOTFO ICHHS
dispositivo de contencion/vigilancia

48N yafe) sial Sle

Gerét zur rdumlichen UmschlieBung/Beobachtung

B CiAw  REAAEE

Seal

Hhid
Scellé
ITromba
precinto
Siegel
EREN

Containment/surveillance measures
07/ WL e
Mesures de confinement/surveillance

Meps! coxpaHeHuUs/HAOII0ICHUS
medidas de contencion/vigilancia

A8) pallfe) gia¥) ol



7.6.

7.7.

7.8.

7.9.

MaBnahmen zur rdumlichen UmschlieBung/Beobachtung

H LA B FE

System of containment/surveillance measures

380 yallfe) gial) i alas
B/ AL i R 5
Systéme de mesures de confinement/surveillance (systéme C/S)
Cucrema Mep coXpaHeHUsI/HaOII0ICHUS
sistema de medidas de contencion/vigilancia
System von raumlichen UmschlieBungs-/Beobachtungsmafinahmen

B LA AR

Vulnerability assessment
Canall (il s sl
g VEPEE
Evaluation de la vulnérabilité
OrieHKa ysI3BUMOCTH
evaluacion de la vulnerabilidad
Schwachstellen-Analyse

fasa R AT

Joint use arrangement (JUA)
& ihall aladiny) s
S 2
Arrangement relatif a I’utilisation conjointe
JloroBopeHHOCTH 0 coBMeCTHOM Hcnonb3oBanuu (JICH)

disposiciones para la utilizacién conjunta (JUA)
Vereinbarung zur gemeinsamen Nutzung

e[RRI H B SD  (JUA)

Joint use equipment (JUE)
& izl 2aiiuy) Cilaee
R
Matériel utilisé conjointement
O6opynoBanre coBMecTHOTO Hcnonb3oBanus (OCH)
equipo de utilizacion conjunta (JUE)
Gemeinsam genutzte Ausriistung
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7.10.

7.11.

7.12.

7.13.

204

LFEHM A (JUE)

Tamper indication
el
TIfE7R
Indication de manipulation frauduleuse
IIpu3Hak BMeaTeIbCTBA
indicacion de manipulacion ilicita
Verfalschungsanzeige

e & A DB

Surveillance review system
481 5l Gial il allai
AL R G
Systéme d’examen des résultats de la surveillance
Cucrema pocMOTpa JaHHBIX HAOIIOACHUS
sistema de examen de datos de vigilancia
System zur Auswertung von Beobachtungsaufnahmen
AL E2— AT A

Unattended monitoring system (UMS)
S 2 plas
TMNE ST B R S
Systéme de surveillance automatique
ABToHOMHas cucteMa MoHHTOpUHTa (ACM)
sistema de vigilancia automatico (UMS)
System zur automatischen Uberwachung
BT =H Y 7 AT A (UMS)

Core discharge monitor (CDM)
delid) Gl &y i85 L 2a ) Slea
S 5 0
Moniteur de déchargement du cceur (MDC)
MoOHHTOp BHITPY3KH TOIUTHBA U3 akTUBHO# 30HEI (MBT)
monitor de descarga del nucleo (CDM)
Uberwachungsinstrument fiir eine Reaktor-Entladung

AL (BREH B HLE=%— (CDM)



7.14.

7.15.

7.16.

7.17.

7.18.

Spent fuel bundle counter

il 3 @5l a3 Aie
Z R AT
Compteur de grappes de combustible usé
CueTunk 0TpabOTABIINX TEIUIOBBIICISIONINX (TOIUTHMBHBIX) COOPOK
contador de haces de combustible gastado
Zahler fiir abgebrannte Brennelementbiindel

it R IREE S o RV EHECE &

Passive Gamma Emission Tomographic (PGET) System
Lale Aol oy ald) padaiall yy gucail) ol
TEUR y T B R
Systéme de tomographie a émission gamma passive
Cucrema macCUBHOM raMMa-3MuccroHHOH Tomorpaduu (IIT'3T)

sistema de tomografia por emision pasiva de radiacion gamma (sistema
PGET)

Passives Gammastrahlen Emissions Tomographie System
Ny v 7T~ WiERY (PGET) VAT L

Reactor power monitor
Jeliall 3 )08 aa ) Hlea
S N HET) R N 25
Enregistreur de la puissance d’un réacteur
MOHUTOpP MOLIHOCTH peaKTopa
monitor de potencia de un reactor
Uberwachungsinstrument fiir die Reaktorleistung

R e =4 —

Thermohydraulic power measurement

Al oall 4S5 sl 5 a8l s
TR D&
Mesure de la puissance thermohydraulique
TepMoruapaBiInyeckoe H3MEPEHHE MOIIIHOCTH
medicion de potencia termohidraulica
Thermohydraulische Leistungsmessung

BUKIHIE

Criticality check
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7.19.

7.20.

7.21.

7.22.

206

Fansall (e oa
I F 5 46
Contréle de la criticité
ITpoBepka Ha KPUTHYHOCTh
comprobacion de la criticidad
Kritikalitatspriifung

Wl e R

Radiation passage monitor
Clelatyl iy s 5l o sl 385 2 ) Slen
AR 0
Détecteur de passage
PaauarioHHbIi MOHUTOP NepeMeleHuH
monitor de radiaciones en transito
Monitor zur Uberwachung von Strahlung an Durchgéingen

R = & —

Authentication measures
G5l ol
T UE i it
Mesures d’authentification
MepbI 110 00€CTICUCHHIO JOCTOBEPHOCTH JTaHHBIX
medidas de autenticacion
MaBnahmen zur Authentifizierung

FORET B

Encryption/decryption
S i
I /i
Cryptage/décryptage
[udporanue/pacimdpoBka
cifrado/descifrado
Verschliisselung/Entschliisselung

ReR |- Re o

Equipment state of health data
il hlaeal) daSa culily



7.23.

7.24.

7.25.

7.26.

B SR ER

Données sur 1’état des équipements

JlaHHBIE 0 PabOTOCIIOCOOHOCTH 000PYJOBaHHMS

datos sobre el estado de funcionamiento del equipo

Daten des Gerdtezustandes

gl et T —

Safeguards equipment

TRBE %

Matériel des garanties

O6opynoBaHue IS [IEIeH TapaHTHi
equipo de salvaguardias

Ausriistung fiir Sicherungsmafinahmen

IRPEHE E R A

Immobilization mechanism

SE WL

Mécanisme d’immobilisation
MexaHn3M IMMOOHITH3aINH
mecanismo de inmovilizacion
Mechanismus zur Immobilisierung

Il 1 f LA

Remote data transmission (RDT)

R B A

Télétransmission de données
Jucranionnas nepenada naasix (JI1/])
transmision de datos a distancia (RDT)
Datenferniibertragung

E=ET — # {55 (RDT)

Equipment authorization

BRI

Glilaall Gilaza

- “:~.. :‘:\“

2 e bl Jas
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7.27.

7.28.

7.29.

7.30.

208

Autorisation des équipements

Brinaua paspenieHuii Ha UCTIONB30BaHUE 000PYIOBAHUS
autorizacion de equipo

Autorisierung der Ausriistung

Yl B =%] =
At

Equipment validation
Slaxall alaie )
BA RIE
Validation des équipements
IIpoBepka obopymoBaHUSL
validacion de equipo
Validierung der Ausriistung

W3 bR

Safeguards system with remote data transmission capability

Aajuc QDM\JSJQLEJMJJ@AQL\M?&J
HATIE RS AL S e 71 I ORI R 4t
Systéme de garanties avec capacité de télétransmission de données
Cucrema rapaHTHii ¢ BO3MOXKHOCTBIO AUCTAHIIMOHHOM Iepeaun TaHHBIX
sistema de salvaguardias con funcion de transmision de datos a distancia

System der Sicherungsmafinahmen mit der Fahigkeit zur
Datenferniibertragung

MR T — S ARIKRE ) & il A T PRBEHE B S 2 T 4

Security critical component
) S 0l 350
ZARFARLL AT 7>
Composant essentiel a la sécurité
Bakublit 1 6€3011aCHOCTA KOMIIOHEHT
componente critico para la seguridad fisica
Sicherheitskritische Komponente

tX o) T ¢ LEERENRESE

Near Real Time System (NRTS)

s A Sy b (gond ol
VT SEI R4t
Systéme en temps quasi réel (NRTS)



8.1.

8.2.

8.3.

Cucrema (l)yHKIII/IOHI/IpOBaHI/IH B pCKHUME BPCMCHH, 6J'II/I3KOM K pCaJIbHOMY
(CBBP)

sistema en tiempo casi real (NRTS)
Echtzeitnahes System

WERR S 2T A (=7 VT IVEA L A2T L) (NRTS)

ENVIRONMENTAL SAMPLING
Aoinll el
INEEE
ECHANTILLONNAGE DE L’ENVIRONNEMENT
OTBOP ITPOB OKPY)XATOILIEN CPE/IbI
MUESTREO AMBIENTAL
ENTNAHME VON UMWELT-PROBEN
EEAEI ORI BREY 7Y )

Environmental sampling (ES)

ISR

Echantillonnage de I’environnement
Ot60p npob okpyxarorieit cpeast (OITOC)
muestreo ambiental (MA)

Entnahme von Umwelt-Proben

BREBEREI ORI BREEY 7V 7)) (ES)

Location specific environmental sampling

Saa a8 ga (e A Cilige 24
BEXT I P (R34 B HURE
Echantillonnage de ’environnement dans un emplacement précis
OT160p P00 OKpyKaromieil cpebl B KOHKPETHOM MECTe HAXO0XKICHHS
muestreo ambiental de un lugar especifico
Ortspezifische Entnahme von Umwelt-Proben

R € DYATIC BT 5 BRETRAURF D TR
Wide area environmental sampling

sl 5 Ailaie e iy e A

Ry A B
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8.4.

8.5.

8.6.

8.7.

210

Echantillonnage de 1’environnement dans une vaste zone

OT60p P00 OKpYXKArOIIEH Cpe/ibl Ha OOMTHUPHON TEPPUTOPHU

muestreo ambiental de grandes zonas

Groflrdumige Entnahme von Umwelt-Proben

JEIE) 72 BR BT D R Y
Swipe sampling

ESENIIOEE

Prélévement d’échantillon par frottis
OT60p Ma3KOBBIX ITPOO

muestreo por frotis

Wischprobe

P B BB ORI
Point sample

R
Echantillon ponctuel
[Ipoba ¢ omgHOI TOUKH
muestra puntual
Punktprobe

KA v k)
Composite sample

TR

Echantillon composite
[Tpo6a ¢ HECKOMBKUX TOUEK
muestra compuesta

Zusammengesetzte Probe (Sammelprobe)

2Dy Rk (BARED

Pre-inspection check sample

ML RTAS EAF i

el il 23

3 jiia Adadi (he e 4]

i) ¢ ja) J8 33 ale dae



8.8.

8.9.

8.10.

8.11.

Echantillon de contrdle pré-inspection
[MpeanHcnekmonHas npoba

muestra de control previa a la inspeccion
Kontrollprobe vor der Inspektion

LA RUE

Cross-contamination
& glall Jlam)
X5 G
Contamination croisée
[MepekpecTHOE 3arpsi3HEHNE
contaminacion cruzada
Querkontamination
TWIER (JrAIUHIF—TaY)

Baseline environmental signature
Aol Ay clly
FEHEIP BRI
Signature environnementale de base
Penepnslil npu3HaK okpyKaroei cpeasl
huella ambiental de referencia
Grundlegende Umweltmerkmale

N—R T A BRI RBHREH

Sampling team
il A1 5 48
BURE N
Equipe d’échantillonnage
I'pymma mo orbopy mpoo
grupo de muestreo
Probenahmegruppe

Yo7 TF— A

Environmental sampling kit
Al el 34 a3l
ISR &
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8.12.

8.13.

8.14.

8.15.

212

Trousse d’échantillonnage de I’environnement
Habop a5 oTO0pa mpo6 oKpysKaroiiei cpeast
juego (kit) de muestreo ambiental

Ausriistung fiir Umwelt-Proben

BREGABHRIGY v b (BREEV TV 7% b)

Screening measurement
uaadll ciluls
b=y
Scrutation gamma
[IpenBapuTenbHOE U3MEPEHNE
medicion de determinacion
Voruntersuchungsmessung

BRI E

Bulk analysis
] dilas
SYUNNY
Analyse globale
Amnanu3 npo0Osbl B LIeJIOM
analisis volumétrico
Analyse der Probenzusammensetzung

V7 ST
Particle analysis

TokL 23 AT

Analyse de particules
AHanu3 4acTuig
analisis de particulas
Teilchenanalyse

RiF-38r (ON—=T 4 7 2V o3H7)

Fission track analysis
A jUadny) Gl i) ety Juls

A R T



8.16.

8.17.

8.18.

Analyse par traces de fission
AHanu3 TPEKOB JIEICHUS
analisis por trazas de fision
Spaltspuranalyse

T4 var Ty 7S

Scanning electron microscopy (SEM)
Y el 48y jlay g
AR R

Microscopie électronique a balayage
PacTpoBas snekrponHas Mukpockomus (POM)
microscopia electronica de barrido (SEM)
Rasterelektronen-Mikroskopie

A E MBI (SEM)

Secondary ion mass spectrometry (SIMS) (including large geometry
SIMS (LG-SIMS))

Gl S S Cadall (Gl el b Lay) il il S S Calall (8

(M}JLJ\ c_\l_n}\)j
R T B v CRLAE R JUAT IR s 1 Bl 2 125D

Spectrométrie de masse a émission d’ions secondaires (SIMS) (y compris
la spectrométrie de masse a émission d’ions secondaires a large
géométrie)

Bropuuno-nonnas macc-criekrpomerpust (BUMC) (8 Tom uncne BUMC ¢
yBenmueHHoi reomerpueit (BUMC-VYT))

espectrometria de masas de iones secundarios (SIMS) (incluida la
espectrometria SIMS de grandes dimensiones (LG-SIMS))

Sekundirionen-Massenspektrometrie (einschlielich der
groflgeometrischen Sekundérionen-Massenspektrometrie)

TRA A VEESHT (SIMS)  (REISIMSZ & T (LG-SIMS
) )

Material characterization

A gall ailad ayaa
PR RAE
Caractérisation des matieres

XapakTepusalus MaTepuaIoB
caracterizacion de material
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8.19.

8.20.

8.21.

214

Materialcharakterisierung

WExxZ7 272V E—var

Multi-collector inductively coupled plasma mass spectrometry (MC—
ICP-MS)

Baasie Ciladaay 23 jall g Eaally (g jall (e 31 I Capdall uld
EZANE LN o R e i NP
Spectrométrie de masse par plasma induit couplé a la multicollection

MybTHKOJIIIEKTOPHAS! MaCC-CIIEKTPOMETPHS C MHIYyKTHBHO CBSI3aHHOM
razmoit (MK-MC-UCIT)

espectrometria de masas con plasma acoplado inductivamente con colector
multiple (MC-ICP-MS)

Multikollektor induktiv gekoppelte Plasmamassenspektrometrie

~NF AV ZFERHEET T A ERoHTE (MC-ICP-MS)

Minor uranium isotopes
A gl gl g pildas
D IR
Isotopes mineurs de I’uranium
HesnauurenbHble H30TOMBI ypaHa
is6topos menores del uranio
Minore Uran-Isotope

<A FT—U T CRGE
Environmental samples

IEERE

Echantillons de ’environnement
[TpoOs1 okpyxarorieit cpeabt
muestras ambientales
Umweltproben

BRBEAR

STATISTICAL CONCEPTS AND TECHNIQUES FOR NUCLEAR
MATERIAL VERIFICATION

25l ol sal) (pa 3anlly Ailaiall dlan ) Ll 5 aalial
SR TSR P A g e SIS TN



9.1.

9.2.

9.3.

9.4.

NOTIONS ET TECHNIQUES STATISTIQUES POUR LA
VERIFICATION DES MATIERES NUCLEAIRES

CTATUCTUMYECKHME KOHIIEITIIM U METO/IbI ITPOBEPKN
SAAEPHOI'O MATEPHAIJIA

TECNICAS Y CONCEPTOS ESTADISTICOS PARA LA
VERIFICACION DE MATERIAL NUCLEAR

STATISTISCHE KONZEPTE UND TECHNIKEN ZUR
KERNMATERIALUBERPRUFUNG

KW BERER O 12 3D OREFHHIRE S & OB iy

Material balance evaluation
A sall juma 2yl
MBS AT
Evaluation du bilan matiéres
Ornenka O6anaHca Matepuana
evaluacion del balance de materiales
Materialbilanz-Auswertung

YN SR

Inspector’s estimate of MUF (IMUF)
5y panall e o gall laall juaEs
LB GRS AS B B B A T
Estimation de la DI par I’inspecteur
Onerka HKM uncniekropom (MHKM)
estimacion del MNC hecha por el inspector (MNCI)
Inspektor’s MUF Schétzung
BREEIC L O2MUFOHEE (IMUF)

Operator—inspector difference
iitall (a5 Alrdiall gl (uld G (5 Al
EisH - R
Ecart exploitant/inspecteur (EEI)
PacxoxaeHne JaHHBIX OIepaTopa U HHCIEKTOpa
diferencia operador-inspector
Differenz zwischen Betreiber und Inspektor (D)

HER - AREMHAER

D statistic
fidall (pe duliall dagdll g Aliiiall dgall (o dilaall Al Gy (5l
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9.5.

9.6.

9.7.

9.8.

216

D giit

Statistique agrégée de la propagation des écarts exploitant/inspecteur
D craructuxa

estadistica D

Differenz (D) Statistik

DRt &

MUF tuners
3 ) panall e 3l gall Cdl) ga
AR
Modification d’inventaire pouvant ajuster la matiére non comptabilisée
Metons! manumynupoBanus ¢ HKM
parametros de ajuste del MNC
MUF Tuner
MUFF = —F}—

Diversion into MUF
b geanall ype 3l gall (8 oy al
NP R E

Détournement dans la DI

[Tepexmouenue, cesizanHoe ¢ HKM
material desviado y declarado como MNC
Abzweigung in den MUF

MUF~D#iz

Diversion into SRD
plicsall Ll g Callll (uld G 58 ) seal (sa3all iy yail)
e NR BT /W7 2=
Détournement dans I’EED
[epexmouenue, cBszanHoe ¢ POIT
material desviado y declarado como DRD
Abzweigung in die SRD
SRD~D#xH

Diversion into D

MBJP}A\J\)AM}\AJPJ&M\A\ﬂ\uﬂé‘)ﬂ‘)}@ugﬁﬁﬂ\uﬂ)ﬂ\

HAD

Détournement dans I’EEI



9.9.

9.10.

9.11.

9.12.

[Mepexitouenne, CBI3aHHOE C PACXOXKJICHUEM JaHHBIX OIlepaTopa 1
MHCHeKTopa (nepekirouenue B D)

desviacion causante de discrepancia (D)
Abzweigung in den D-Wert

D~ D5

Defect

7SIl
Défaut
JHedekr
defecto
Defekt

VSis!

Sample size
) a2
R
Taille de I’échantillon
O0beM BBIOOPKH
tamano de la muestra
Stichprobenumfang oder -grofie

TN A X

Measurement error
okl o Uas
MR
Erreur de mesure
[orpemHocTs U3MepeHuit
error de medicion
Messfehler
) ERR A

Random error
& sie Uaa
BEAL IR 2
Erreur aléatoire
CryuaifHast IOTPEIHOCTh
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9.13.

9.14.

9.15.

9.16.

218

error aleatorio
Zufélliger Fehler
{BSRGE

AN D/\

Systematic error

RGRE

Erreur systématique
CucremaTrnyeckasi orpenHocTb
error sistematico

Systematischer Fehler

-f\/LA ﬂ/\%"i

Residual bias

R ey

Biais résiduel

OcTaro4yHoOE CMEIIEHNE

sesgo residual

Verbleibender systematischer Fehler (Restbias)

P 7

Error propagation

REAL IS

Propagation des erreurs

OrnpeeneHne CyMMapHO#l MOrPeNHOCTH
propagacion de errores
Fehlerfortpflanzung

Eava=la i

Limits of error

RZEMRE

Limites d’erreur
IIpenensl norpemHocTH
limites de error
Fehlergrenzen

saiall Gl asY)

Uadl) L)

Uaall 5saa



9.17.

9.18.

9.19.

9.20.

AR R

Confidence limits
A8l agaa
BHIFR
Limites de confiance
JloBepuTesbHbIe MPeeibl

limites de confianza
Konfidenzgrenzen

B REFR S

Outlier

BHHE

Point aberrant

Bri6poc (mpu u3mepeHusx)
valor atipico

Ausreifer

Hie (7T FTA ¥ —)

Performance values

eIy o
i g
PEREAE
Indicateurs de performance
3HaueHMs1, XapaKTEepU3yOIIHe KauecTBO N3MEPEHUH
valores historicos

Werte fiir Messunsicherheiten

ES 1

Hypothesis test
Al sl
R Be e 3o
Test d’hypothése
IIpoBepka runoTesbl
comprobacion de la hipdtesis
Hypothesentest

R E
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9.21.

9.22.

9.23.

9.24.

9.25.

220

Statistically significant

Guit i #Et
Statistiquement significatif
CTarucTU4ecKy 3HaUUMBbIi
estadisticamente significativo
Statistisch signifikant

R E

Type I error

H R
Erreur du type |
[TorpemHocTh nepBoro poaa

error tipo |
Fehler I. Art

IR D RA

Type II error

RS

Erreur du type 11
[TorpemHocTs BTOPOro poaa
error tipo II

Fehler II. Art

RO A

Power of a test

R B D 2L

Puissance d’un test

D¢} HeKTUBHOCTH MPOBEPKHU TUITOTE3BI
potencia de una prueba

Gitefunktion eines Tests

B

Attributes test

Lilias) AV

I 5kl e Uas

S ok e s

JL\.\A‘}” 3}3

oaibadll sl



9.26.

9.27.

9.28.

9.29.

JR YA 5

Test par attributs
ATpuOyTHBHBIH TECT

prueba de atributos

Test eines qualitativen Merkmals

TRV bEa—bk (@) e

Variables test

Test par variables
KonudaecTBeHHsIi TecT

prueba de variables

Test eines quantitativen Merkmals

NYT TN GGHE) #E

Critical region

I 5 [X 3

Région critique
Kpurnueckas obmacts
region critica
Kritischer Bereich

AN

Selection probability

PR

Probabilité de sélection
BepositHoCTh BBIOOpPa
probabilidad de seleccion
Auswahlwahrscheinlichkeit

e RS

Identification probability

IR

Probabilité d’identification

da )n ddhia

BE AN

a._\:ud\ ATREN :\_J\.m;\
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9.30.

9.31.

9.32.

9.33.

222

BeposTHOCT HACHTHDUKAIIAN
probabilidad de identificacion
Identifikationswahrscheinlichkeit

el T REME

Detection probability

AR

Probabilité de détection
BepositHOCTh 0OHApYKEHHS
probabilidad de deteccion
Entdeckungswahrscheinlichkeit

A (B =R

False alarm probability

RIREMR

Probabilité de fausse alerte
BeposaTHOCTB J10KHOrO CUrHana
probabilidad de falsa alarma
Fehlalarmwahrscheinlichkeit

R YT

Verification level

AT KF

Niveau de vérification
[IpoBepouHsIil ypOBEHb
nivel de verificacion
Nachweisgrenze
B L ~L

Sampling plan
BURE )
Plan d’échantillonnage

[Tan popmMupoBaHUS BEIOOPKH
plan de muestreo

aiSH) Adlaial

IS )Y Adlaial

- .~n LS -

Gliall 33 ddas



9.34.

9.35.

9.36.

9.37.

Stichprobenplan
YT UG

Variable sampling in the attribute mode
il ha @ b yaxia Ciline
JeE P A X ) A R
Sondage de variable qualitative
Bribopka nepeMeHHOro 00beMa 0 aTpuOyTUBHOMY MPHU3HAKY
muestreo de variables en el modo de atributos
Variable Probenahme im Attributmodus
7 RUEa—h (&) T— N 0770 GHR)
AN/

Variable sampling in the variable mode
suall Jaail) 83 yuaie Sl
A AR AR 2 ) AR R O
Sondage de variable quantitative
Br10opka nepeMeHHOr0 00beMa 0 KOJHYSCTBEHHOMY MPH3HAKY
muestreo de variables en el modo de variables
Variable Probenahme im variablen Modus
NYTTN GHE) E—RCBTF N 770 GrHE) o
TV

Relative standard deviation (RSD)
Sadl) Jalaa
FEXS A Al 22
Coefficient de variation (CV)
OtHocurensHOe cTanaapTHoe otkioneHue (OCO)
desviacion estandar relativa (RSD)
Relative Standardabweichung

FRXHERE(R 2 (RSD)

Measurement uncertainty

ol b A e
& AT R P
Incertitude des mesures

Heonpenenennocts pe3ynbrara U3MepeHUn
incertidumbre de medicion
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9.38.

10.

10.1.

10.2.

224

Messunsicherheit

HITE DAHED &

Statistical sample
las) dye
it
Echantillon statistique
Craructudeckas BEIOOpKa
muestra estadistica
Statistische Stichprobe
et 7L

VISITS AND ACTIVITIES IN THE FIELD
Olasall & Al 5 < )

Wi V5 RIAE S

VISITES ET ACTIVITES SUR LE TERRAIN

TTOCEILEHWSA Y AEATEJILHOCTH HA MECTAX

VISITAS Y ACTIVIDADES SOBRE EL TERRENO

BESUCHE UND AKTIVITATEN VOR ORT

fift] & B TS &)

Visit
LBED)
V1]
Visite
[Tocemenue
visita
Besuch
i

Design information verification (DIV)
Laparaill e slaall (o (383
B VRS
Vérification des renseignements descriptifs (VRD)
[Iposepxa nadopmarmu o koHcTpyKImu (ITNK)
verificacion de la informacion sobre el disefio (VID)
Verifikation der grundlegenden technischen Merkmale

EHEHmEE (DIV)



10.3.

10.4.

10.5.

10.6.

10.7.

Inspection

Mg
Inspection
HWucnexkmnus
inspeccion
Inspektion
L

Initial inspection

LGRS

Inspection initiale
[lepBoHauanbHast MHCHIEKIUS
inspeccion inicial
Erst-Inspektion

EFLERS

Ad hoc inspection

SRR

Inspection ad hoc

Wucnexuu 1i1s cieuaibHbIX Leei
inspeccion ad hoc

Ad hoc-Inspektion
e E AL 42

Routine inspection

EREE S
Inspection réguliére
OOGbIuHAs MHCTIEKIIHS
inspeccion ordinaria
Routine-Inspektion
A

Unannounced inspection

&)i :~:~.~

LBy Cows LS

L;.‘.-.‘:‘JJ Ohyiad

5o
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10.8.

10.9.

10.10.

10.11.
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AN LS
Inspection inopinée
HeoOnsBienHass HHCIIEKIIUS
inspeccion no anunciada

Nicht angekiindigte Inspektion
e AR

Short notice inspection
Jale sl (i
i Fof 368 2R PRI ¢
Inspection a court délai de préavis
WHCcTeKIus ¢ KpaTKOCPOYHBIM yBEIOMIICHHEM
inspeccion con breve preaviso
Inspektion mit kurzfristiger Vorankiindigung

e s A

Random inspection
S ple i
BEHLAL 52
Inspection aléatoire
WHcnekuus Ha citydaliHOM OCHOBE
inspeccion aleatoria
Zufillig ausgewahlte Inspektion

T K AR

Short notice random inspection (SNRI)

dale jUaaly il pde (s
e P 338 81 ) BE AL AR 52
Inspection aléatoire a court délai de préavis (IACP)

I/IHCHCKHI/IH Ha CJ'Iy‘IaﬁHOfI OCHOBC C KPaTKOCPOYHBIM YBECAOMJICHUEM
(CKY)

inspeccion aleatoria con breve preaviso (IABP)
Zufillig ausgewéhlte Inspektion mit kurzfristiger Vorankiindigung

mmE T 4 2452 (SNRI)

Limited frequency unannounced access (LFUA)
) gll 32 gane Aialde Ailaa

A FRATUE AN B R4 i



Acces inopiné a fréquence limitée

OrpaHHYeHHBIH 110 4acTOTe HeoObsiBIeHHbIH gocTyn (OYH/)
acceso no anunciado de frecuencia limitada (ANAFL)

In der Héufigkeit beschrinkter, nicht angekiindigter Zugang

B PR E RS A (LFUA)

10.12. Simultaneous inspections
A e S Slilee
[Fi] I A ¢
Inspections simultanées
OnHOBpEMEHHbIE HHCTICKIIUH
inspecciones simultaneas
Gleichzeitige Inspektionen

[RIHF AT %

10.13. Continuous inspection

BN

Inspection en continu
HenpepbiBHAast HHCTIEKIIUSI
inspeccion continua
Kontinuierliche Inspektion

R (REE) AR

10.14. Special inspection

LI

Inspection spéciale
CrernpanpHas HHCICKIIHSI
inspeccion especial
Sonderinspektion

i Ase
10.15. Access for inspection

Gl () 2 Y Alaa
RSB il

Acces aux fins d’inspection
JocTym uisi HHCTIEKTHPOBAHUSI
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10.16.

10.17.

10.18.

10.19.

228

acceso con fines de inspeccion
Zugang zu Inspektionszwecken

BEO-DOT 72 (#h)

Scope of inspection
il 3l
MG
Portée des inspections
O0beM MHCTIEKIIUH
alcance de la inspeccion
Umfang einer Inspektion

LR OHIPA

Frequency of inspection
Ghgidl f) g
ML
Fréquence des inspections
YacToTra MHCIIEKLUM
frecuencia de las inspecciones
Haufigkeit der Inspektionen

22 D B

Advance notice of inspections
i) Cllesy Gase Uadl
ML T 38
Préavis pour les inspections
[TpenBaputenpHOE yBeIOMIICHHE 00 HHCHICKIUSX
aviso anticipado de las inspecciones

Vorankiindigung von Inspektionen
LR D @

Inspection activities
Ciatl) Aa sl
B 5)
Activités d’inspection
WHCneKnoHHas e TeIbHOCTh
actividades de inspeccion
Inspektionstétigkeiten



10.20.

10.21.

10.22.

10.23.

L)

TAEA inspector
4,3 AUl A gal) AIS G s fiiée
b BT REATLAA AL 5 5
Inspecteur de I’AIEA
Wncnexrop MATATO
inspector del OIEA
TAEO-Inspektor

IAEAE 25

Calendar-days in the field for verification (CDFVs)

GEndl il 52 Y Ailane ey i ol
Btz H
Jours calendaires sur le terrain pour des activités de vérification (JCTV)
Kanennmapusie n1au paboTsl Ha MecTax B 1eisix nmpoepku (KJIMIT)
dias civiles sobre el terreno con fines de verificacion (DCTV)
Kalendertage der Verifikationstitigkeiten vor Ort

HIGHR O 7= OIEEN H 4 (CDFVs)

Person-day of inspection (PDI)
il Jae a5
MEAN-H
Journée d’inspection
Yenoseko-nenb nacneknuit (Y1)
dia-persona de inspeccion (DPI)
Inspektions-Personentag

%5 NH (PDI)

Person-year of inspection
i Jas L
MEEN-F
Année d’inspection
YenoBeko-roj NHCTIEKIIHI
afio-persona de inspeccion
Inspektions-Personenjahr

LN
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10.24.

10.25.

10.26.

10.27.

10.28.

230

Actual routine inspection effort (ARIE)

(sl g ) Jad ga
KPR BT LR &
Activité réelle d’inspection réguliere (ARIR)
PeasnbHbIi 00beM 00BIYHON MHCTIEKITMOHHOM esiTenbHocTH (PO T)
actividad real de inspeccion ordinaria (ARIO)
Inspektions-Personenjahr
W ARG R (ARIE)

Planned actual routine inspection effort (PLARIE)

Tlade lad i 55 RS Sea
THRIASERR AT I S
Activité réelle d’inspection réguliere prévue (ARIRP)

3amnaHupOBaHHBINA PeaTbHbIN 00beM OOBIYHON HHCTIEKITMOHHOM
nesitensHOCTH (3POU])

actividad real de inspeccion ordinaria programada (ARIOP)
Geplanter tatsichlicher Routine-Inspektionsaufwand

FHEE R AR = (PLARIE)

Maximum routine inspection effort (MRIE)
(s G ga aal
KBTI R
Activité maximale d’inspection réguliére (AMIR)
MakcuManbHBIH 00beM 0OBITHON WHCTIEKITMOHHOM nestenbHocTH (MOUN )
actividad méxima de inspeccion ordinaria (AMIO)
Maximaler Routine-Inspektionsaufwand
BREFAEZEEE (MRIE)

Complementary access
FLeSS Ailae
Kb TS Bl

Accés complémentaire
JlononHUTEABHBIA AOCTYTT
acceso complementario
Erweiterter Zugang

MTERI7RT 7 & A

Managed access



10.29.

10.30.

10.31.

10.32.

A Saa Ayl
R
Acces réglementé
Perynupyemsliit noctyn
acceso controlado
Geregelter Zugang

BEHINET 7B A

Location
O
W
Emplacement
MecTo HaXOXKICHUS
lugar
Ort

Bl

Site

Wik

Site
IImomanka
emplazamiento
Standort

FA R

Advance notice of complementary access

AlaSs Alaay (Brase ldad)
KD FEFE S P T 3
Préavis d’accés complémentaire
[TpeaBapuTenbHOE YBEIOMIIEHUE O JOTIOJIHUTEIEHOM JJOCTYIIE
aviso anticipado de acceso complementario
Vorankiindigung fiir erweiterten Zugang

WizEm 72T 7 £ ADOFFESE

Complementary access activities
,“!“ S.. 2\..\=\L’.A w] i
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11.

11.2.

232

K TSRS B

Activités au titre de ’acceés complémentaire
JlesaTenpHOCTh B paMKaX JOMOJHUTEIBHOTO A0CTYIIA
actividades de acceso complementario

Tatigkeiten wéihrend des erweiterten Zugangs

HHSEHIR T 7 & 2 DIEHE)

SAFEGUARDS INFORMATION AND EVALUATION
Ll 2y 5 lilaall Cila slas

PREE S FERD AN

INFORMATIONS RELATIVES AUX GARANTIES ET EVALUATION
DES GARANTIES

I/IH(DOPMAHI/DIUOE OCVYIIECTBJIEHUA I APAHTUI U OIIEHKA
TAPAHTUU

INFORMACION Y EVALUACION CON FINES DE
SALVAGUARDIAS

AUF SICHERUNGSMABNAHMEN BEZOGENE INFORMATION UND
DEREN AUSWERTUNG

DR R 17 & OV

Safeguards relevant information
Glilacall Alia Gild Aila slaa
TRBEAR S BERL
Information pertinente pour les garanties
Wupopmanus, umeromasi OTHOILEHUE K TapaHTHAM
informacion de importancia para las salvaguardias
Relevante Informationen iiber Sicherungsmafinahmen

e s 25 BT A

Initial report
AR
LR e
Rapport initial
[lepBoHaUaNbHBIN OTYET
informe inicial
Anfangsbericht

B IR



11.3.

11.4.

11.5.

11.6.

11.7.

Routine report
)
AT R
Rapport régulier
OOBIYHBIN OTYET
informe ordinario
Regelbericht

R

Accounting report
panll 8
i S AR
Rapport comptable
Yy4eTHbI oTUeT
informe contable
Buchungsbericht

AR

Inventory change report (ICR)

a8
AR
Rapport sur les variations de stock (RVS)
Otuer 06 m3MeHeHHUsIX HHBeHTapHOTO KomaecTBa (OMMK)
informe de cambios en el inventario (ICR)
Bestandsédnderungsbericht

EHEZEE#HE (ICR)

Concise notes
Lt ) She
fia] 22 it B
Notes concises
Kparkue cripaBku
notas concisas
KurzgefaBite Bemerkung

R
Material balance report (MBR)
J\}A\ _an ‘):3)53
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11.8.

11.9.

11.10.

11.11.

234

R R

Rapport sur le bilan mati¢res (RBM)
MarepuansHo-6anancoBsiii otuet (MBO)
informe de balance de materiales (MBR)
Materialbilanzbericht

W SRS (MBR)

Physical inventory listing (PIL)
bl da Hll A

S R

Liste des articles du stock physique (PIL)

Crmmcok ¢aktnaeckn HammaHOoTro KonmmuectBa (COHK)
lista del inventario fisico (PIL)

Aufstellung des realen Material-Bestands

EIEEIME (PIL)

Operating report
ol
BAT R
Rapport sur les opérations
DKCIUTyaTallMOHHBIA OTYET
informe de operaciones
Betriebsbericht

(e

Special report
oala E
LR
Rapport spécial
CrenyanbHbIA OTYET
informe especial
Besonderer Bericht

el

Mailbox declaration
2o @ saally (Ble)
IS T EF 4R



11.12.

11.13.

11.14.

11.15.

Déclaration par boite a lettres
3asiBIIEHHE Yepe3 KIOUYTOBBIH SIIUK»

declaracion enviada a un buzon electronico
Besonderer Bericht

A —)ViR w7 AL

Notification of transfers
Jaill Gllesy Hlad)
@A
Notification de transferts
YBepomiieHre 0 Tiepeaagax
notificacion de traslados
Mitteilung tiber Lieferungen

BiaDiEE

Confirmation of transfers
Jal) clilee a8l
LZAR RN

Confirmation de transferts
[MoaTBepKAeHNE Epeaay
confirmacion de traslados
Bestitigung von Lieferungen

BHER DO

Voluntary reports on nuclear material, specified equipment and
non-nuclear material
L5t e 3 ses B Dlaza s 4550 M se oo dpe sk )l
KTEMEL HE &M AL R B R &
Rapports volontaires sur les matiéres nucléaires et les équipements et
matiéres non nucléaires spécifiés

2106pOBOJ'ILHI:Ie OTYCTHI O AACPHOM MaTE€pHrajc, CorjlaCoBaHHOM
060py,HOBaHI/II/I 1 HCAACPHOM MaTepuajic

notificaciones voluntarias sobre material nuclear, equipo especificado y
material no nuclear

Freiwilliger Bericht tiber Nuklearmaterial, spezifizierte Ausriistung und
nicht-nukleares Material

WA, FrEfkas M OIEEMEICBEY 5 B R EE

Declaration pursuant to an additional protocol
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11.16.

11.17.

11.18.

11.19.

236

Sl US55 0 i ms (Dl
F2 HE ISR T 1 HA A
Déclaration en application d’un protocole additionnel
3asBlICHUE B CBS3H C JOMOJIHUTEIBHBIM IIPOTOKOIOM
declaracion presentada con arreglo a un protocolo adicional
Meldung gemil Zusatzprotokoll

B EF IS B

Initial AP declaration
Hhal IS5 o sa sl e
HI46 M N LRE 15 H 4R
Déclaration initiale au titre d’un PA
[lepBoHnauanbHOE 3asBiIeHUE B cOOTBETCTBUHU ¢ JI1
declaracion inicial con arreglo al PA
Erstmeldung gemél AP
BEHAPH 5

Annual AP update declaration
Bl JsS 55 3 o gan (5 i Slaiial Ole)
S E PRI E 45 5 B F 4

Mise a jour annuelle au titre d’un PA

I'onoBoe oOHOBIIEHHUE 3asBIEHUS B COOTBETCTBUM ¢ JII1
declaracion anual de actualizacion con arreglo al PA
Jéhrliche aktualisierte Meldung gemaf3 AP

FEURAPHHTH &

Quarterly AP declaration
Gl IS 555 0 s Gl (e
Z= I LE 5 H 4R
Déclaration trimestrielle au titre d’un PA
KBapransHoe 3asBiieHue B coorBeTcTBUU ¢ 11

declaracion trimestral con arreglo al PA
Vierteljéhrliche Meldung geméaB3 AP

DU HA AP R4S

State Declarations Portal (SDP)
Jsall Cldle Y 45 i) 4 5
FKHRITP



11.20.

11.21.

11.22.

11.23.

Portail des déclarations des Etats (SDP)

[Mopran anst nepenaun nadopmauuu rocyaapcrsamu (SDP)
Portal de Declaraciones de los Estados (SDP)

Portal fiir staatliche Meldungen

[E B H 4R —% L (SDP)

Protocol Reporter
Protocol Reporter (s ssball zali )

UOE ol a5 Bt

Protocol Reporter

Protocol Reporter

Protocol Reporter

Protocol Reporter

7a ha—)LLR—&—

Open source information
~E Y A2y
NIFRIR TR
Informations provenant de sources librement accessibles
Wudopmanust 13 OTKPHITEIX HCTOYHHKOB

informacion de fuentes de libre acceso
Information aus 6ffentlich zugénglichen Quellen

3BT

Third party information
A Gl e Gl glae
HETTHR
Informations fournies par des tiers
Wudopmanust oT TpeTHUX CTOPOH
informacion obtenida de terceros
Informationen von Drittparteien

A HH

Incident and Trafficking Database (ITDB)
tj)ﬁmﬂ e iyl calalall Glily 3acld
AR AN S K e
Base de données sur les incidents et les cas de trafic (ITDB)
baza naHHBIX 10 MHIMCHTAM U He3akoHHOMY obopoty (ITDB)
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11.24.

11.25.

11.26.

11.27.

238

Base de Datos sobre Incidentes y Trafico Ilicito (ITDB)
Datenbank tiber (illegale/n) Vorfalle und Handel

AT N RORIERG|T—4% ~<—2Z (ITDB)

Safeguards implementation issue
Cililaall avhy dliate ducad
TR BEHAT i)
Question concernant I’application des garanties
[IpoGnema ocymiecTBICHUS TapaHTHIA
cuestion relativa a la aplicacion de las salvaguardias
Problem bei der Umsetzung der Sicherungsmafnahmen

PR BRI 92 _E OIS

Discrepancy
bz
At
Ecart
Pacxoxnenue
discrepancia
Diskrepanz

A%

Anomaly
33LS Alls
T
Anomalie
Anomanust
anomalia
Anomalie

7)==

TAEA confidentiality regime
35,0l AUl A gall AS 511 adlal) &y pud) oUas
1] B J5L 5 BEAT LAY P s i) P

Régime de confidentialité de I’AIEA
Pexrm xordunennnansaoctd B MAT'ATO

régimen de confidencialidad del OIEA
TAEO-System zum Schutz vertraulicher Informationen



11.28.

11.29.

11.30.

11.31.

IAEAMEH IRGE  (BREF) (AT

State evaluation
Ul (5 sisa o anis
K PPN
Evaluation au niveau de I’Etat
OreHka rocyjapcTsa
evaluacion a nivel de un Estado
Staatenspezifische Auswertung

A

State Evaluation Group (SEG)
esSall apsil) 3 8
KN
Groupe d’évaluation au niveau de 1’Etat (GEE)
I'pyrma onenku rocynapctsa (I'OIN)
Grupo de Evaluacion a nivel del Estado (GEE)
Gruppe fiir die Evaluierung eines Staates

[EBIFEAR 27 v —>" (SEG)

Safeguards effectiveness evaluation
cililacall dlad g
DREE A RAE A
Evaluation de I’efficacité des garanties
OueHka AeCTBEHHOCTH rapaHTui
evaluacion de la eficacia de las salvaguardias
Auswertung der Wirksamkeit von Sicherungsmafinahmen

DR B A 2 R

Safeguards State evaluation report
sall (5 ginn Ao Glilaall ardi 8
I X AR B PP i 5
Rapport d’évaluation des garanties au niveau de I’Etat
Otyer 00 OlIeHKE rapaHTHil B roCy1apcTBe
informe sobre las evaluaciones de salvaguardias a nivel de un Estado
Bericht tiber die staats-spezifische Auswertung von Sicherungsmafinahmen

R R 1 [ 3l Al e
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11.32.

12.

12.1.

12.2.

240

Safeguards conclusions
Gllaall clalivi
TRIF 4S8
Conclusions relatives aux garanties
3aKJIroueHns O MPUMEHEHHUHN TapaHTHit
conclusiones de salvaguardias
SchluBfolgerungen aus Sicherungsmafinahmen

DR B (1 R

REPORTING ON SAFEGUARDS IMPLEMENTATION
Glilaall 2a¥ e ﬁ‘)&ﬂ\ (“73‘\5"
REFRERITIHR
PRESENTATION DE RAPPORTS SUR L’APPLICATION DES
GARANTIES
OTYETHOCTb O OCVYIIIECTBJIEHNN TAPAHTHH

PRESENTACION DE INFORMES SOBRE LA APLICACION DE LAS
SALVAGUARDIAS

BERICHTERSTATTUNG UBER DIE ANWENDUNG VON
SICHERUNGSMABNAHMEN

PRBFHEEL OO SN (2 B3 2 s

Reporting on design information verification
Lapanaill Dl glaall (o @aaill (o ) s

W BURMZ L L
Présentation de rapports sur la vérification des renseignements descriptifs
Coo01eHue o npoBepke HHPOPMALMU 0 KOHCTPYKIUH
presentacion de informes sobre la verificacion de la informacion sobre el

disefio
Berichterstattung {iber die Nachpriifung (Verifikation) von Anlagedaten
AT G AR BT D wet

Statement on Inspection Results (90(a) Statement)

(()90 Sy sl wilis e s
ML RUH] (HRF90(a))
Déclaration sur les résultats des inspections [déclaration 90 a)]
3asiBneHne o pesynpraTax nHcnekuun (3assienne 90 a))
declaracion sobre los resultados de las inspecciones (declaracion 90 a))
Erklarung tiber die Ergebnisse der Inspektionen (Nachpriifungstétigkeiten)



12.3.

12.4.

12.5.

12.6.

EESFERICEAT 2@ (90(a)iEH)

Statement on Conclusions (90(b) Statement)
((«)90 gll) clalimn¥l e ol
SR UL (BRF90(b))
Déclaration sur les conclusions [déclaration 90 b)]
3asBiieHue o BeiBojax (3assieHue 90 b))
declaracion sobre conclusiones (declaracion 90 b))
Erklarung tiber die SchluBfolgerungen aus den Inspektionen
(Nachpriifungstitigkeiten)
it (B D 1@ (90(b)ih )

Book inventory statement

8 da )l
N T A7 0
Déclaration sur le stock comptable
3asBiieHHE 0 3aPErHCTPUPOBAHHOM HHBEHTAPHOM KOJIMYECTBE
declaracion sobre el inventario contable
Erklarung des Buchbestandes

[ISEesy Bhika

Quarterly import communication
Aliad o) i) Al
Z [ ik AR
Communication trimestrielle sur les importations
KsapranpHoe coolmienue 06 uMopte
comunicacion de importaciones trimestral
Vierteljéhrliche Einfuhrmitteilung

B EIRL UNIRE G

Statement on domestic and international transfers (semi-annual transit

matching statement)

(Lsadl SV Agas (e (5 sim caal ) Al gall 5 Aalaall Jail) cllee e Gl

R A A E BRI B (R AR IE IL L B

Déclaration sur les transferts intérieurs et internationaux (déclaration
semestrielle sur la mise en correspondance des expéditions et des

arrivées)

3asBiIeHHE O BHYTPHIOCYAapPCTBEHHBIX U MEXIyHAPOAHBIX Mepeadax

(Tmoryro10BOE 3asBIICHIE O COTIACOBAHHOCTH JIAHHBIX O Mepeadax)
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12.7.

12.8.

12.9.

12.10.

242

declaracion sobre traslados nacionales e internacionales (declaracion
semestral de comprobacion de la correspondencia de traslados)

Erkldrung iiber inldndische und internationale Transfers

EP M OCEBBERIC B Sl B EmR G mE)

Statement of timeliness in reporting

aldall & el e ol
SR [ B B 2 33
Déclaration sur les délais de présentation des rapports
3asBiIeHHE O CBOCBPEMEHHOCTH IIPEACTABICHNS OTYETHOCTH
declaracion sobre la puntualidad en la presentacion de los informes
Erkldrung tiber die Rechtzeitigkeit der Berichterstattung

et DR B 2

Reporting on inspections under an item-specific safeguards agreement

L il jie iy il (B8 can gy il Cililee (g0 5

AR 5 72 P 10T P B i 72 IR 8 45 SR AR 75

Présentation de rapports sur les inspections en vertu d’un accord de
garanties relatifs a des éléments particuliers

Coobmenne 00 HHCIEKIHIX B paMKaX COTJIAIICHHS O TapaHTHAX B
OTHOIIECHNH KOHKPETHBIX MPEIMETOB

informes sobre las inspecciones realizadas con arreglo a un acuerdo de
salvaguardias especifico para partidas

Berichterstattung tiber Inspektionen im Rahmen eines
gegenstandspezifischen Sicherungsiibereinkommens

X G TE PR PR T E (S LD K BZRICB T S Ml

Statements under an AP
Sl JsS 585 e sar iy
AR I SLE 5 BT 4 B 5t B
Déclarations en vertu d’un PA
3asBnenus B coorBercTBuu ¢ JI1
declaraciones con arreglo a un PA
Erklarungen gemiafl Zusatzprotokoll

B NERE H (2 D < 1@

Safeguards Implementation Report (SIR)
CGlilaall 2ty 85
TR BEAAT 15 AR



12.11.

12.12.

13.

Rapport sur ’application des garanties (SIR)

Joxnazn 06 ocymectenenun rapantuii (J1OIN)

Informe sobre la Aplicacion de las Salvaguardias (IAS)
Bericht iiber die Durchfiihrung von Sicherungsmafinahmen

PREERE F2h i & (SIR)

TAEA Annual Report
A3 A8l A gl NS G (g gl )
b S T BEALAG A BE R
Rapport annuel de I’AIEA
I'omosoit noxmag MAT'ATD
Informe Anual del OIEA
TAEO-Jahresbericht

IAEAS- RS

Director General’s report on Strengthening the Effectiveness and
Improving the Efficiency of Agency Safeguards

Lgtie S e o AUS ) Cllilanza Allad 3y 5a5 Ly alad) paall 5
R0 [ B S 3 BEATLAL) PR B (1 RCPE AT B e H AR (1 T 58
IOE{:§=
Rapport du Directeur général sur le renforcement de ’efficacité et
I’amélioration de ’efficience des garanties de I’ Agence

Joknan I'eHepanbHOro JUPEKTOpa O MOBBINIEHUH JEMCTBEHHOCTH U
3¢ PEeKTUBHOCTH TapaHTHii ATeHTCTBa

informe del Director General sobre fortalecimiento de la eficacia y
aumento de la eficiencia de las salvaguardias del Organismo

Bericht des Generaldirektors iiber die Starkung der Effektivitat und
Verbesserung der Effizienz von IAEO-Sicherungsmafinahmen

PR (IAEA) PREERYE OA LRI L ORh =R EIZBET %
HEREWRE

STATE AND REGIONAL AUTHORITIES, RESPONSIBILITIES,
SUPPORT AND SERVICES
EFRFHMX YR, RE. ZFHRF

AUTORITES NATIONALES ET REGIONALES, RESPONSABILITES,
APPUI ET SERVICES

I'OCYOJAPCTBEHHBIE U PETMOHAJIBHBIE KOMIIETEHTHBIE
OPI'AHBI, OBA3AHHOCTUH, IIOJJEPKKA U YCIIYT'U
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AUTORIDADES, RESPONSABILIDADES, APOYO Y
SERVICIOS ESTATALES Y REGIONALES

STAATLICHE UND REGIONALE BEHORDEN,
VERANTWORTLICHKEITEN, UNTERSTUTZUNG UND
DIENSTLEISTUNGEN

5] K UMY J7) D BAE K OSSR NS Y — B &

State (or regional) system of accounting for and control of nuclear
material (SSAC/RSAC)

L5 5l 3 gal) Al a5 prand ((oatld) 5f) o sSs ol
B (BHX) MR ERIEE R (E KM R RS0/
M IXAZ AR % R 50D
Systéme national (ou régional) de comptabilité et de contréle des matiéres
nucléaires (SNCC/SRCC)

TocynapcTBeHHas (WM perHOHANIbHAS) CUCTEMA Y4eTa H KOHTPOJIS
snepHoro marepuana ([CYK/PCYK)

sistema nacional (o regional) de contabilidad y control de material nuclear
(SNCC/SRCC)

Staatliches (oder regionales) System fiir Buchfiihrung und Kontrolle von
Kernmaterial

EN (E7i3Hik) B EEESE (SSACRSAC)

State or regional authority responsible for safeguards implementation
(SRA)
Clilaall 21 Ge A g juse L) 5l 430 Ss ddal
P ORBERAT Y R 5824 J) B X 2 )
Autorité nationale ou régionale chargée de I’application des garanties
(ANR)
l'ocynapcTBeHHBIN WK PETUOHAIBHBIA KOMIIETEHTHBIN OpraH,
OTBETCTBEHHBIN 3a ocymecTieHue rapantuii ('PKO)

autoridad nacional o regional encargada de la aplicacion de las
salvaguardias (ANR)

Staatliche oder regionale Behorde verantwortlich fiir die Durchfithrung von
Sicherungsmafinahmen

PRI HE B FE i 0D 72 3D O [E F 72 1T HUIB4 J/) (SRA)
Safeguards infrastructure

ililanall dpubid 40
TR b EE Rl 45

Infrastructure des garanties



13.4.

13.5.
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13.6.

13.7.

Wudpacrpykrypa rapantuii
infraestructura de salvaguardias
Infrastruktur fiir SicherungsmafBnahmen

REERERE (RIEHEL 7 7)

Safeguards regulatory infrastructure

Cililacall 44 daulad A
DR e A At 45 4
Infrastructure réglementaire des garanties
HudpactpykTypa peryaupoBaHus rapaHTHA
infraestructura de reglamentacion en materia de salvaguardias
Regulierende Infrastruktur fiir Sicherungsmafnahmen

DREEREE B A (BREEHFEAR] > 7 )

TAEA Safeguards and SSAC Advisory Service (ISSAS)
and dae Kl alail) 5 lilecally daiaall 5 A 61 Al 2y Liiuy) deadl)
A 563l 3 gall
b JR - BEBLAA ORI 5 [ SR R 1% R e B R 55
Service consultatif de I’AIEA sur les garanties et les systémes nationaux de
comptabilité et de contrdle des matiéres nucléaires

KoncynbratuBHas cinyx6a MAT'ATD no rapantusm u 'CYK (MCCAC)

Servicio de Asesoramiento del OIEA sobre Salvaguardias y SNCC
(ISSAS)

Beratungsleistung zu IAEO-Sicherungsmafnahmen und SSAC
IAEARIEH & K OSSACRERH— B 2 (ISSAS)

Member State Support Programme (MSSP)

slacY) Jsalb Lalall rﬁ;ﬂ\ =bin
B 57 1 S )
Programme d’appui d’Etats Membres (PAEM)
[Tporpamma moaaepsKku co CTOpoHsI rocynapcT-wieHos (ITIIMY)
programa de apoyo de los Estados Miembros (PAEM)
Unterstiitzungsprogramm eines Mitgliedstaates

STABA PR PR FF 8 S 452 5 1]

Support Programme Information and Communication System
(SPRICS)

acall el s Ailatial) VLTV 5 e shaall s
& EALE I RS Bt
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Systéme d’information et de communication sur les programmes d’appui
(SPRICS)

WudopmManmoHHO-KOMMY HUKaIJHOHHAs CUCTEMa IIPOrpaMM TIOICPIKKU
(MIKCIIIT)

Sistema de Comunicacion e Informacion de los Programas de Apoyo
(SPRICS)

Informations- und Kommunikationssystem fiir Unterstiitzungsprogramme

LR BRL = 2=~ 5 22 A7 4 (SPRICS)

Research and Development Plan

Dashill g daa) ddas
W75 % vt &)
Plan de recherche-développement
[TnaH Hay4HO-HCCIIEIOBATENBCKUX U OMBITHO-KOHCTPYKTOPCKHX padoT
Plan de investigacion y desarrollo
Forschungs- und Entwicklungsplan

T FERA FE R

Enhancing Capabilities for Nuclear Verification: Resource
Mobilization Priorities (RMP)
) sall ada o)l g s sl Al ol Haal) 3y e
IMBERZAZ AT RE J): BEUEIA B RO e I
Renforcement des capacités dans le domaine de la vérification nucléaire :
priorités en matiere de mobilisation des ressources

Pa3Butre noreHnmana siepHON NPOBEPKU: IPUOPUTETHI B 001aCTH
Mobunu3anuu pecypcos (IIMP)

Mejora de las capacidades de verificacion nuclear: Prioridades para la
movilizacién de recursos (RMP)

Verbesserung der Fahigkeiten zur nuklearen Verifikation: Priorititen der
Ressourcenmobilisierung

EWERROTZD ORe /15t « EIREAOESLIER. (RMP)

Development and Implementation Support (D&IS) Programme for
Nuclear Verification

Lﬁ_}_}m M\d&@ﬂ\}ﬁ}kﬂ\&ﬁ@hﬁ
R (R e A Sz 52 By vl
Programme de développement et d’appui a la mise en ceuvre pour la
vérification nucléaire

IIporpamMma noaep>KU ONBITHO-KOHCTPYKTOPCKUX U BHEAPECHUECKUX
paboT JuIst 1enel siaepHoit MpOBEPKH
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13.12.

13.13.

13.14

Programa de apoyo al desarrollo y la aplicacion de la verificacion nuclear

Programm zur Unterstiitzung der Entwicklung und Durchfithrung der
nuklearen Verifikation

EWEREE DT OBRAFE M DM S (D&IS) F1H

Integrated Nuclear Infrastructure Review (INIR)

A5 i) Al Al JalSial) ) i)
LR e L FERL S K P
Examen intégré de I’infrastructure nucléaire (INIR)
KowmruiexcHast onienka sinepHoit nHppactpykrypsl (MHUP)
Examen Integrado de la Infraestructura Nuclear (INIR)
Integrierte Uberpriifung der nuklearen Infrastruktur
AR/ L E = — (INIR)

Nuclear Power Support Group and Integrated Work Plan
ALalSial) Jonl) sy By g il (5 sl oo (3
% S Bh AR S5 TAE TR
Groupe d’appui a 1’énergie d’origine nucléaire et plan de travail intégré
I'pynmna conelcTBUS pa3BUTHUIO SACPHOM SHEPTETUKU M KOMIUIEKCHBIH II1aH
paboTsI

Grupo de Apoyo a la Energia Nucleoeléctrica y Plan de Trabajo Integrado
Gruppe zur Unterstiitzung der Kernenergie und integrierter Arbeitsplan

JRT IR 7 — 7 N OB 375 2

Standing Advisory Group on Safeguards Implementation (SAGSI)
Glilaaall 2ai el adlall (g LaiuY) 3 4l

REEHAT H A (REEHAD

Groupe consultatif permanent sur I’application des garanties (SAGSI)

ITocTostuHas KOHCYJIbTATHBHAA I'pyIilia 110 OCYIICCTBICHUIO l"apaHTI/Iﬁ
(CATCH)

Grupo Asesor Permanente sobre Aplicacion de Salvaguardias (SAGSI)

Standige beratende Gruppe fiir die Durchfiihrung der
SicherungsmafBnahmen

IAEAfRPERE B Sk 2 B2

Safeguards by design
it N PR B
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Intégration des garanties dans la conception

Yuer TpeOoBaHMii TapaHTHIl IPU MTPOEKTUPOBAHUH
incorporacion de las salvaguardias en el disefio
Sicherungsmafinahmen durch Konstruktionsweise

[RBEHS R G A A

Safeguards Traineeship Programme
ililaall Jlae g il gmali 5
PRBERE &)
Programme de stages dans le domaine des garanties
[TporpaMmMa CTaXKHUPOBOK B 00JIACTH TapaHTHHA
Programa de Capacitacion en Salvaguardias

Traineeprogramm fiir Sicherungsmafnahmen

R EAHE 7 1 7T 2

Brazilian—Argentine Agency for Accounting and Control of Nuclear
Materials (ABACC)

A5 510l 2 gl A8l a5 el dyigiia V1AL ) ) Aiggl)
EL PG -BT AR AL AL R S A IR CERTRZ A R LA
Agence brasilo-argentine de comptabilité et de contrdole des maticres

nucléaires (ABACC)

Bpa3uibcko-apreHTHHCKOE areHTCTBO IO YYETy M KOHTPOJTIO SIIEPHBIX
marepuanoB (ABAKK)

Agencia Brasilefio-Argentina de Contabilidad y Control de Materiales
Nucleares (ABACC)

Brasilianisch-Argentinische Agentur fiir Buchfiihrung und Kontrolle von
Kernmaterial

BWEHEEHOT-DDOT T —T L E o F o (
ABACC)

European Atomic Energy Community (Euratom)

(a5 5sall) 35,30 A8l 44y 5 5 5V delaal)
R B 7 Re sk (BRJERG
Communauté européenne de 1’énergie atomique (Euratom)
EBpomnetickoe coobmiecTBo o atomMHO# sHEeprun (EBpaTtom)

Comunidad Europea de la Energia Atomica (Euratom)
Europdische Atomgemeinschaft (Euratom)

KRN F-7)ZZ B2 (Euratom)



13.18.

13.19.

13.20

New partnership approach (NPA)
s3al) AS) Al gl
HHK R R TT %
Nouvelle formule de partenariat (NFP)
Hosprit mpuamun naptaepetsa (HITIT)
nuevo enfoque de cooperacion (NEC)
Neuer Partnerschaftlicher Ansatz

Za—"— =2y 77T u—F (NPA)

Side-letter States

Alal) Adlu ) J o
W E K
Etats ayant soumis une lettre d’accompagnement
T'ocynapcTBa, y4acTBYIOIINE B IOTIOJHUTEIHLHOM COTJIAIIICHUU
Estados con carta adjunta
"Side-Letter"-Staaten

YA R LA —[E

Safeguards guidance in the IAEA Services Series
A cland Al 3 Sllaal) il )
[ fr T RENLAG CRSS AA5D) PRSI

Documents d’orientation dans le domaine des garanties publiés dans la

collection Services de ’AIEA

PyxoBopsiie MmaTepuainsr o rapantusim B Cepun yeryr MATATO
orientaciones de salvaguardias en la Coleccion de Servicios del OIEA

Leitfaden fiir die IAEO-Serviceserie iiber Sicherungsmafinahmen

IAEAY—E 2R U — X2 L AREHE T A X R
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ABBREVIATIONS AND ACRONYMS

ABACC Brazilian—Argentine Agency for Accounting and Control of
Nuclear Materials

AlIP annual implementation plan

AP additional protocol

ARIE actual routine inspection effort

ATPM advanced thermohydraulic power monitor

AWCC active well coincidence counter

BI book inventory

C/S containment and surveillance

CDM core discharge monitor

CNIP country nuclear infrastructure profile

CSA comprehensive safeguards agreement

DA destructive analysis

DIE design information examination

DIQ design information questionnaire

DIV design information verification

EDXRF energy dispersive X ray fluorescence

EEL essential equipment list

ERML Equipment Radiation Monitoring Laboratory (IAEA)

ES environmental sampling

FF fresh fuel

FSV flow sheet verification

GSMS gas source mass spectrometry

HEU high enriched uranium

HLNCC high level neutron coincidence counter

HPGe high purity germanium

ICP-MS inductively coupled plasma mass spectrometry

ICR inventory change report

IDMS isotope dilution mass spectrometry

IIL itemized inventory listing

v interim inventory verification

IMUF inspector’s estimate of material unaccounted for

INIR Integrated Nuclear Infrastructure Review (IAEA)

ISA International standards of accountancy

ISOCS in situ object counting system

ISSAS IAEA Safeguards and SSAC Advisory Service

ITDB Incident and Trafficking Database (IAEA)

ITV international target value
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IWP
JUA
JUE
KMP
LEU
LFUA
LG-SIMS
LIBS
LI
LOF
MBA
MBP
MBR
MDC
MOX
MRIE
MSSP
MUF
NDA
NNWS
NPA
NPSG
NPT
NRTA
NRTS
NSG
NWFZ
NWS
PCAS
PDI
PGET System
PIL
PIV
PLARIE
PUSP
RDT
RSAC

RSD

SDP
SEG

252

integrated work plan

joint use arrangement

joint use equipment

key measurement point

low enriched uranium

limited frequency unannounced access

large geometry secondary ion mass spectrometry

laser induced breakdown spectroscopy

list of inventory items

location outside facilities

material balance area

material balance period

material balance report

material description code

mixed oxide

maximum routine inspection effort

Member State Support Programme (IAEA)

material unaccounted for

non-destructive assay

non-nuclear-weapon State

new partnership approach

Nuclear Power Support Group

Treaty on the Non-Proliferation of Nuclear Weapons

near real time accountancy

near real time system

Nuclear Suppliers Group

nuclear-weapon-free zone

nuclear-weapon State

plutonium canister assay system

person-day of inspection

Passive Gamma Emission Tomographic System

physical inventory listing

physical inventory verification

planned actual routine inspection effort

Pu(VI) spectrophotometry

remote data transmission

regional system of accounting for and control of nuclear
material

relative standard deviation

State Declarations Portal

State Evaluation Group



SEM
SF
SIMS
SIR
SLA
SLC
SNRI
SQ
SQP
SRA

SRD
SSAC

SSF
STA
TIMS
UMS
VOA
VRS
WDXRF
XRF

scanning electron microscopy

spent fuel

secondary ion mass spectrometry

Safeguards Implementation Report (IAEA)

State-level safeguards approach

State-level concept

short notice random inspection

significant quantity

small quantities protocol

State or regional authority responsible for safeguards
implementation

shipper/receiver difference

State system of accounting for and control of nuclear
material

State-specific factor

safeguards transfer agreement

thermal ionization mass spectrometry

unattended monitoring system

voluntary offer agreement

voluntary reporting scheme

wavelength dispersive X ray fluorescence

X ray fluorescence
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ABACC (Brazilian—-Argentine Agency for Accounting and Control of Nuclear Materials) 1.8,
1.20,1.29, 13.16

abrupt diversion  3.17, 3.29

access for inspection  1.26, 1.27, 3.18, 10.15

access to information, denial or restriction  11.26
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accountability areas  5.36
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accountancy system  5.42
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accounting transactions  5.35

accuracy, limits of  9.16

accuracy, measurement  5.36, 9.8

acquisition path  3.5,3.7,3.14, 3.15, 3.18, 3.21

acquisition path analysis 3.5, 3.7, 3.14, 11.29

actinide elements  8.12, 8.13

active analysis  6.19

active neutron coincidence counter  6.20, 6.33

active well coincidence counter (AWCC)  6.33

actual routine inspection effort (ARIE)  10.24, 10.25
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additional inspections, requests for 1.6

additional protocol (AP) 1.7, 1.18, 1.25, 1.30, 2.9, 2.12, 3.1, 3.3, 3.6, 3.7, 3.11, 4.32, 10.20,
10.27,10.30, 11.11, 11.15, 11.16, 11.18-11.20, 11.26, 11.27,12.9, 13.2, 13.17, 13.19

ad hoc inspection  10.5, 10.15, 10.16, 10.31

adjustment  5.31,9.13,9.14

adjustment, bias  9.13,9.14

adjustment, rounding  5.41

advanced thermohydraulic power monitor (ATPM) system  7.17
advance notice of complementary access  10.31

advance notice of inspections  10.18

African Nuclear-Weapon-Free Zone Treaty (Pelindaba Treaty) 1.6
Agency’s Inspectors (Inspectors Document)  1.14

Agency’s Safeguards (1961, extended in 1964) 1.15,2.2

Agency’s Safeguards System (1965, as Provisionally Extended in 1966 and 1968) (Safeguards
Document) 1.16, 2.2

Agreement Between the Republic of Argentina and the Federative Republic of Brazil for the
Exclusively Peaceful Use of Nuclear Energy 1.8, 13.16

agreement, bilateral cooperation  1.10

Agreement on the Privileges and Immunities of the International Atomic Energy Agency 1.19
AIP (annual implementation plan) 3.5, 3.7, 3.30, 11.29
aliquots 6.5, 6.10

alpha spectrometry  6.18

alternative nuclear material 4.17,4.18

americium  1.34, 3.35,4.17, 6.7

americium (Am) monitoring scheme  1.34, 3.35, 4.17
analyte 6.13,6.17

annual AP update declaration  11.15, 11.17

annual implementation plan (AIP)  3.5,3.7, 3.30, 11.29

annual throughput 5.4, 10.17, 10.26
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anomaly  7.5,9.31, 11.24, 11.25, 11.26

AP (additional protocol) 1.7, 1.18, 1.25, 1.30, 2.9, 2.12, 3.1, 3.3, 3.6, 3.7, 3.11, 4.32, 10.20,
10.27,10.30, 11.11, 11.15, 11.16, 11.18-11.20, 11.26, 11.27,12.9, 13.2, 13.17, 13.19

Application of Safeguards in Relation to the Granting of Technical Assistance  1.12
AP, statements under an  12.9

ARIE (actual routine inspection effort)  10.24, 10.25

assay  6.8,6.19,6.32, 6.37

assemblies, critical 4.42, 4.45,4.52, 4.55

assistance, technical  1.12,1.13

attributes test  9.25

authentication measures ~ 7.20

Bangkok Treaty 1.5

baseline environmental signature 8.9

batch 5.11, 5.40,9.9, 11.8

batch data  5.12, 5.13, 5.33, 5.35, 5.63, 5.67, 11.5, 11.8

batch follow-up  5.30

batch identifier (batch ID) 5.14

batch of nuclear material  4.35, 5.11, 5.14, 5.15, 5.16, 5.44, 5.48
batch renaming  5.17, 5.30

batch weight  5.12,5.67

beta decays 4.7

beta particles  4.21

BI (book inventory)  5.33,5.43, 5.46, 5.51, 5.52, 5.54, 5.63, 10.6, 10.15, 11.7, 12.4
bias adjustment  9.13,9.14

bias defect 9.9,9.10

biases, measurement 6.1, 9.13

bias, residual  9.14

bilateral cooperation agreement  1.10, 1.23

bilateral or multilateral arrangements 1.1, 1.20
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book balance period  5.50

book inventory (BI)  5.33,5.43, 5.46, 5.51, 5.52, 5.54, 5.63, 10.6, 10.15, 11.7, 12.4
book inventory statement  12.4

boron 4.37

Brazilian—Argentine Agency for Accounting and Control of Nuclear Materials (ABACC)
1.20,1.29, 13.16

broader conclusion 3.1, 3.3, 3.6, 3.7

bulk analysis  8.13, 8.19

bulk facilities 3.3

bulk handling facility ~ 3.18, 4.46, 5.38, 9.6

bulk material 4.27,4.46, 5.11

bulk measurement  5.39, 6.3, 9.11

burnup  4.20, 5.25, 5.66

calendar-days in the field for verification (CDFVs) 10.1, 10.21
calibration 5.1, 5.2, 5.34,5.36, 5.37, 5.60, 6.1, 6.2, 6.20, 6.25,9.11, 9.14, 10.16
calorimetry 6.7

CAM (catch-all material balance area) 5.8

cascade area  10.11

catch-all material balance area (CAM) 5.8

categorization of facilities and LOFs  4.52

categorization of nuclear material ~ 4.24

category change procedure  5.66

CDFVs (calendar-days in the field for verification) 10.1, 10.21
CDM (core discharge monitor)  7.13

Cerenkov glow  6.19, 6.27

Cerenkov radiation detection ~ 6.27

chemical composition of nuclear material ~ 4.56, 5.16, 5.34, 5.40, 6.3, 10.5, 10.6
chemical titration  6.10

closed-down facility (or closed-down LOF)  4.47, 4.49, 10.30
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closed-down LOF  2.10, 4.47, 4.49, 10.30

CNIP (country nuclear infrastructure profile)  13.12

Code 10 5.16,5.17,5.62, 5.65-5.67, 11.4

Code 3.1, Modified 1.31

coincidence counters  6.32, 6.33

combined procedure for uranium concentration and enrichment assay (COMPUCEA)  6.36
Common System of Accounting and Control of Nuclear Materials (SCCC) 1.8, 13.16
complementary access  3.11, 10.1, 10.21, 10.27, 10.31, 10.32, 13.2

complementary access activities 10.32

complementary access, advance notice of  10.31

composite sample 6.5, 8.6

comprehensive safeguards agreement (CSA) 1.4, 1.6, 1.7, 1.11, 1.17, 1.18, 1.21, 1.22, 1.23,
1.25-1.28,1.31,1.34,2.4-2.7,2.12,2.15,2.17,3.1,3.3, 3.7, 3.8, 3.14, 11.15

COMPUCEA (combined procedure for uranium concentration and enrichment assay)  6.36
concealment methods  3.18, 9.5, 9.6, 9.8

concentration of elements and isotopes  2.12, 2.14, 4.9, 4.28, 4.32, 4.37, 4.40, 5.13, 6.3, 6.9,
6.12,6.14, 6.34, 6.36, 6.37,9.11, 9.20, 9.26

concise notes  11.5, 11.6

confidence 9.16,9.17,9.21, 9.32

confidence limits ~ 9.17

confidential or sensitive information  7.10, 7.29, 11.27

confirmation of transfers  11.13

containment  3.31,5.7,5.16, 5.59, 5.62,7.1,7.2,7.4,7.5,7.6, 7.10, 7.19, 7.24, 10.16, 11.25
containment/surveillance device  7.3,7.5, 7.6, 7.12

containment/surveillance measures  3.18,5.7,5.59,7.1,7.5,7.6,10.16, 10.19, 11.10, 11.25, 11.26
containment/surveillance measures, system of 7.6, 7.28

continuous inspection  10.13

controlled potential coulometry  6.11

conversion of isotopes ~ 4.21, 4.30
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conversion plants  1.16, 3.20, 4.40, 4.46, 4.52, 4.56, 4.57
conversion time ~ 3.20

conversion, undeclared  3.15

cooperation protocol  1.29

core discharge monitor (CDM)  7.13

correction  5.32, 12.1

correlations, real and accidental — 6.25

coulometry, controlled potential ~ 6.11

country nuclear infrastructure profile (CNIP)  13.12
critical assemblies 4.42,4.45,4.52, 4.55

criticality check  5.61,7.18

critical masses  3.19

critical region  9.20, 9.27, 9.31
cross-contamination  6.17, 8.7, 8.8, 8.10

C/S (containment/surveillance) 7.3

CSA (comprehensive safeguards agreement) 1.4, 1.6, 1.7, 1.11, 1.17, 1.18, 1.21, 1.22, 1.23,
1.25-1.28,1.31,1.34,2.4-2.7,2.12,2.15,2.17,3.1,3.3,3.7,3.8,3.14, 11.15

CSA, starting point of safeguards undera  2.12,5.19

CuMUF (cumulative material unaccounted for) 5.47, 9.1

cumulative material unaccounted for (CuMUF) 5.47, 9.1

cumulative shipper/receiver difference  5.49, 9.1

DA (destructive analysis)  3.12, 5.39, 5.60, 6.8, 6.9, 6.28, 6.36, 6.37, 8.18
D&IS (Development and Implementation Support) Programme for Nuclear Verification 13.10
data authentication  7.12, 7.20

data, batch  5.12,5.13, 5.33, 5.35, 5.63, 5.67, 11.5, 11.8

data encoding/decoding  7.21

data, equipment state of health  7.22, 7.25, 7.28

data, identification  5.14

data, identity  5.14, 5.35
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data measurement, historical 9.19

data, mistakes in recording  5.32, 5.46,9.11,9.18

data, source  5.2,5.13,5.33,5.35,5.42,5.63

data transmission, remote (RDT) 3.3, 7.25, 7.28

D, diversion into  3.18,9.2,9.3,9.8

decay 4.7,4.20,5.25,6.19

declaration pursuant to an additional protocol ~ 11.15

Declarations Portal, State (SDP)  11.19

declared material 9.6, 9.8, 9.9

decommissioned for safeguards purposes  4.47, 4.50, 10.2
decommissioning  3.31,4.33,4.47, 4.48, 4.49, 4.50, 10.2, 10.27, 13.14
decryption/encryption  7.12, 7.21

de-exemption (inventory change codes: DU, DQ)  5.17, 5.22

defect 3.25,5.61,6.36,7.15,9.8,9.9,9.10, 9.28, 9.29, 9.30, 9.33

de minimus quantity  12.6

denial or restriction of access to information  11.26

denuclearization 1.3

depleted uranium ~ 3.19, 4.4, 4.10, 4.23, 4.26, 4.29, 5.12, 5.15, 5.65, 5.66
depletion  4.20

design information  1.26, 1.31, 3.31, 5.7, 5.9, 10.2, 13.14

design information examination (DIE)  3.33,3.34

design information, facility ~ 3.31, 3.32, 3.33, 3.34, 10.30, 11.26, 11.30
design information questionnaire (DIQ)  3.31, 3.32, 11.19

design information verification (DIV)  3.11, 3.31, 10.1, 10.2, 10.21, 10.31, 11.1, 12.1
destructive analysis (DA)  3.12, 5.39, 5.60, 6.8, 6.9, 6.28, 6.36, 6.37, 8.18
detecting events  6.25,9.28,9.29

detection, early 2.3, 2.11, 5.58, 5.64

detection of diversion 9.7, 9.8, 10.11, 10.12
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detection probability ~ 3.23, 9.6, 9.10, 9.28, 9.29, 9.30, 9.32
detection time ~ 3.21

detector, scintillation ~ 6.22

detector, semiconductor  6.23

detectors, radiation  6.27, 7.12, 10.32

detector substrate, fission track  8.15

detector system, fork  6.31

deterrence 2.3, 2.11

deuterium  4.36, 4.38

Development and Implementation Support (D&IS) Programme for Nuclear Verification  13.10
DIE (design information examination)  3.33, 3.34

DIQ (design information questionnaire)  3.31, 3.32, 11.19
direct use material  3.19, 3.28, 4.12-4.15, 4.24, 4.25, 4.26

Director General’s report on Strengthening the Effectiveness and Improving the Efficiency of
Agency Safeguards  12.12

discrepancy 9.8, 9.31, 11.25, 11.26, 12.2

DIV (design information verification)  3.11, 3.31, 10.1, 10.2, 10.21, 10.31, 11.1, 12.1
diversion, abrupt  3.17, 3.29

diversion, detection of 9.7, 9.8, 10.11, 10.12

diversionintoD  3.18,9.2,9.3,9.8

diversion into MUF  3.18,9.2, 9.6, 9.7

diversion into SRD  3.18, 9.7

diversion of nuclear material 1.8, 1.9, 1.22, 2.5, 2.6, 3.6, 3.10, 3.13, 3.15, 3.16, 3.17, 3.18, 3.20,
3.21,3.23,3.28,3.29,5.64,9.3,9.7,9.8, 11.26

diversion path 3.5, 3.13,3.18

diversion path analysis 3.5, 3.13
diversion, protracted  3.16

domestic and international transfers  12.6

domestic receipt (inventory change codes: RD, RN, RS)  5.17,5.19, 5.68, 12.6
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domestic shipment (inventory change codes: SD, SN)  5.17, 5.24, 5.68, 10.10, 12.6
D statistic 9.1, 9.4, 9.8, 9.35

dual-use items, nuclear related 1.36

dummy fuel assemblies 3.18

early detection 2.3, 2.11, 5.58, 5.64

EDS (energy X ray spectroscopy) 8.16

EDXRF (energy dispersive XRF) systems ~ 6.34

EEL (essential equipment list)  3.31, 3.34

effective kilogram (ekg) 1.33, 4.29, 4.43,4.44,10.17, 10.26, 11.12
ckg (effective kilogram)  1.33, 4.29, 4.43, 4.44,10.17, 10.26, 11.12
electrolysis  6.11

electrons 6.11, 6.27, 8.16

electronic seals, application of 3.3, 7.4

element code  5.65

encryption/decryption  7.12, 7.21

energy dispersive XRF (EDXRF) systems  6.34

energy X ray spectroscopy (EDS)  8.16

Enhancing Capabilities for Nuclear Verification: Resource Mobilization Priorities
(RMP) 13.8,13.9

enrichment  2.12, 4.19, 4.23, 4.25, 4.29, 4.40, 4.42, 4.59, 5.15, 5.65-5.67, 6.20, 6.36
enrichment (isotope separation) plants  1.36, 2.12, 4.20, 4.40, 4.46, 4.52, 4.59
Environmental Sample Laboratory (ESL)  6.28, 8.12

environmental samples  3.12, 6.28, 6.29, 6.35, 6.38, 6.39, 8.9, &.11, 8.12, 8.14, 8.16,
8.19, 8.21, 10.32

environmental sampling (ES)  6.28, 8.1-8.4, 8.11, 10.11, 10.19
environmental sampling kit ~ 8.11, 8.21

environmental sampling, location specific ~ 8.2

environmental sampling, wide area 8.3, 8.6, 10.27

environments, high radioactive ~ 6.37
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equipment authorization 7.7, 7.26

Equipment Radiation Monitoring Laboratory (ERML)  6.38
equipment, specified 1.10, 1.23, 1.32, 1.35, 1.36, 11.15
equipment state of health data ~ 7.22, 7.23, 7.25, 7.28, 10.27
equipment validation  7.27

ERML (Equipment Radiation Monitoring Laboratory)  6.38
error, limits of  9.16, 9.20

error, measurement 6.1, 9.10, 9.11, 9.12, 9.19, 9.36, 9.37
error propagation  9.15

error, random  9.11, 9.12, 9.19, 9.37

error, systematic ~ 9.11,9.13, 9.14, 9.19, 9.37

error, type I 9.22,9.31

error, type II ~ 9.23,9.24

ES (environmental sampling)  6.28, 8.1-8.4, 10.11, 10.19
ESL (Environmental Sample Laboratory)  6.28, 8.12

essential equipment list (EEL)  3.31, 3.34

Euratom (European Atomic Energy Community) 1.9, 1.20, 1.29,

Euratom Treaty 1.9, 1.37, 13.17

European Atomic Energy Community (Euratom) 1.9, 1.20, 1.29,

Evaluation Group, State (SEG)  11.29

evaluation, material balance  3.12, 5.40,9.1,9.7,9.8, 11.1, 11.26
evaluation report, safeguards State  11.29, 11.31

evaluation, safeguards effectiveness  11.30

evaluation, State  11.26, 11.28

examination of records  5.51, 10.32

excepted package  6.39

exempt consignment  6.39

exemption (nuclear material) (inventory change codes: EU, EQ)
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13.17,13.18
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exemption from IAEA safeguards 2.14, 5.17, 5.27

export denials  11.22

exporting materials  1.34, 1.35, 1.36, 11.13, 11.15, 11.21, 13.2, 13.4
extrabudgetary support  13.6, 13.7, 13.10

facilities, critical ~ 4.42, 4.45, 4.55

facilities, research and development  1.15, 10.6

facilities, storage  2.14, 4.40, 4.46, 4.51, 4.57, 4.60, 5.38

facilities under construction  2.10, 4.47

facility 1.23, 1.24, 1.26, 1.27, 1.30, 1.31, 2.2-2.5, 2.7, 3.1, 3.4, 3.6, 3.7, 3.31, 4.43, 5.7, 5.33,
7.30,9.19,10.2,10.3,10.13,10.17-10.19, 10.21, 10.24-10.27, 11.3, 11.12, 11.21, 13.1, 13.5, 13.14

facility, closed-down  4.47, 4.49, 10.30

facility decommissioning  3.31, 4.33, 4.47, 4.48, 4.49, 4.50, 10.2, 10.27, 13.14
facility design information  3.31, 3.32, 3.33, 3.34, 10.30, 11.26, 11.30

facility, item  4.45

facility life cycle  3.31,4.47,10.2, 13.14

facility, misuse 2.5, 2.7, 3.13, 9.29, 11.26

facility, new  1.31,3.31,10.2,10.4, 13.14

facility, operational data and information  3.18, 3.34, 4.33, 4.48, 5.34, 5.38, 5.57, 7.12, 8.6, 10.6,
10.10, 10.13, 10.24, 10.25, 11.6, 11.9, 11.11, 11.21, 11.30, 12.2, 13.14

facility operators 3.3, 4.46, 5.2, 5.6, 5.21, 5.36, 5.39, 5.40, 5.42, 5.44, 5.46, 5.55-5.57, 5.60, 7.9,
7.30, 8.10, 9.1-9.4, 9.8, 9.9, 9.19-9.21, 9.35, 10.10, 10.24, 11.8, 11.11, 11.21, 11.25, 11.26,
12.3,13.1, 13.12

facility records ~ 5.34,5.51, 5.52, 5.53, 11.25
facility, shut-down 4.47, 4.48

facility, undeclared ~ 2.10

false alarm probability  9.21, 9.22, 9.31
falsifying records  3.18,9.8,9.9

feed material  4.30, 4.56

fertile material 4.7, 4.16, 5.20

fissile material 4.6, 4.18, 4.20, 7.17
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fissile material, special 1.7, 1.9

fissile nuclides ~ 8.15

fissionable isotopes ~ 4.28

fissionable material 4.6, 4.18, 6.25, 6.33

fissionable material, special 1.1, 1.2, 1.4-1.7, 1.22, 1.35, 1.36, 2.14, 4.1, 4.5, 4.7, 4.11,
4.13-4.15,4.17,4.18, 4.36, 5.20

fissionable sample  6.33

fission chambers  6.24, 7.18

fission, neutron or photon induced  6.19
fission products in spent fuel ~ 6.20

fission, spontaneous or induced ~ 6.25, 6.32
fission track analysis  8.15

flowsheet verification (FSV) 1.34, 3.35
follow-up sampling plan ~ 9.33

formula for estimating sample size  9.10, 9.32
frequency of inspection  10.17

frequency of safeguards activity ~ 3.26

FSV (flowsheet verification)  1.34, 3.35

fuel assembly  3.18, 4.34, 5.59, 5.62, 6.27, 6.31, 9.33, 10.12
fuel bundle 4.34,7.13,7.14

fuel bundle counter, spent  7.14

fuel cladding  4.39

fuel component  4.34, 4.35, 5.62

fuel cycle, nuclear  1.24, 1.36, 2.12, 3.1, 3.3-3.5, 3.7, 4.40-4.42, 6.36, 10.12, 10.24, 11.15,
11.21, 13.6, 13.15

fuel element (or fuel assembly, fuel bundle) 4.34, 4.35,4.57,5.34, 5.62

fuel fabrication plants  1.16, 2.12, 4.30, 4.40, 4.46, 4.52, 4.56, 4.57, 5.38, 5.59, 10.10,
10.12,10.30, 11.11

fuel, fresh  5.40, 5.59, 5.62
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fuel rods 5.59,6.21

fuel, spent  1.37, 3.15, 4.20, 4.40, 5.40, 5.59, 5.61, 6.18, 6.20, 6.27, 7.14, 7.30

fuel transfer  4.34, 5.59

gamma ray counting  6.30, 6.31

gamma ray detectors  6.20, 6.22, 6.23, 6.31, 7.13, 7.14, 7.19
gamma ray emissions  6.19, 6.21, 6.30

gamma ray measurement  6.19-6.23, 6.30, 6.31

gamma ray scanning  6.21

gamma ray, scintillator for  6.22

gamma ray spectrometry  6.20, 6.31, 6.36, 8.12

GARS (General Advanced Review Software)  7.11

gas centrifuge uranium enrichment plants  10.11

gas source mass spectrometry (GSMS)  6.16

gate monitors  7.19

General Advanced Review Software (GARS)  7.11

general ledger  5.33, 5.43, 5.63

generic safeguards objectives 2.5, 3.22

germanium (HPGe and Ge) detectors ~ 6.20, 6.23

graphite, nuclear grade  4.36, 4.37

gravimetric analysis ~ 6.12

gross defect  3.25,5.61,9.9,9.10

GSMS (gas source mass spectrometry)  6.16

Guidelines for the Management of Plutonium  1.37

heavy water  1.23,2.17, 4.19, 4.36, 4.38

HEU (high enriched uranium) 2.13, 3.19, 3.20, 4.12,4.23, 4.25, 10.13
high enriched uranium (HEU)  2.13, 3.19, 3.20, 4.12, 4.23, 4.25, 10.13
high level neutron coincidence counter (HLNCC)  6.32

high level waste  2.13, 4.18, 4.42, 6.37
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high radioactive environments  6.37

HLNCC (high level neutron coincidence counter)  6.32
hold-up 4.33

hot cells  4.51,6.37,8.10, 8.11, 10.30

hypergeometric probability distribution ~ 9.10, 9.28

hypothesis, null ~ 9.20, 9.21, 9.22, 9.23, 9.24, 9.27

hypothesis test ~ 9.20, 9.22, 9.23, 9.24, 9.27

IAEA accountancy verification methods  5.53, 5.61, 9.10
IAEA Annual Report  12.11

IAEA confidentiality regime  11.27

IAEA Department of Safeguards, quality management system  3.36
IAEA inspection goal  3.19, 3.27, 3.28, 3.29

IAEA inspection goal, quantity component of IAEA ~ 3.28
IAEA inspection goal, timeliness component  3.27, 3.29, 10.17
TAEA inspections, requests for additional 1.6

IAEA inspector 1.5, 1.14, 1.19, 1.26, 1.27, 3.18, 5.2, 6.28, 8.10, 9.2, 9.3, 9.19, 10.3, 10.5,
10.7-10.13, 10.15, 10.19, 10.20, 10.23, 10.27, 10.32, 13.6

IAEA safeguards 2.1

IAEA Safeguards and SSAC Advisory Service (ISSAS) 13.5

IAEA safeguards, exemption from  2.14, 5.17, 5.27

IAEA safeguards, purpose of 2.3

IAEA safeguards, scope of 2.4

IAEA safeguards, suspension of  1.28, 2.16, 2.17

IAEA safeguards system 1.2, 1.15, 1.16, 1.26, 2.2, 12.12

IAEA safeguards, termination of ~ 2.13, 2.17, 5.17, 5.28

IAEA Services Series, safeguards guidance in ~ 13.20

ICP-MS (inductively coupled plasma mass spectrometry)  6.34, 6.35, 8.19
ICR (inventory change report) 5.17,5.41,5.66, 5.67, 11.4,11.5, 11.6, 12.4, 12.7

identification data (identity data)  5.14, 5.35
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identification probability ~ 9.10, 9.29, 9.30, 9.32

identity data (identification data)  5.14, 5.35

IDMS (isotope dilution mass spectrometry)  6.13, 6.18, 6.37
IIL (itemized inventory listing) ~ 5.55, 5.56, 5.57

IIV (interim inventory verification)  3.17, 5.54, 5.58

illicit trafficking of nuclear and radioactive material ~ 11.23
immobilization mechanism  7.24

implementation issue, safeguards  11.24, 11.26
implementation of safeguards at the State level 3.2

import and export (inventory change codes: RF, SF)  1.26, 1.27, 1.32, 1.33, 1.36, 2.12, 4.36,
5.17,5.18,11.17,11.21,13.2, 13.4

import communication, quarterly — 12.5

improved nuclear material  4.28

IMUF (inspector’s estimate of MUF)  5.53, 9.1, 9.2,9.21

Incident and Trafficking Database (ITDB)  11.23

indirect use material  3.19, 4.11, 4.24, 4.26

inductively coupled plasma mass spectrometry (ICP-MS)  6.34, 6.35, 8.19

INFCIRC/153-type safeguards agreement  1.17, 1.18, 1.21-1.25, 1.30, 1.31, 1.33, 1.34, 2.4-2.7,
2.12,2.17,3.1,3.3,3.8,3.13, 3.14, 4.32, 5.15, 5.65, 10.17-10.19, 10.24, 10.29, 11.2, 11.4, 11.12,
11.13,12.1,12.2, 12.3, 12.6, 12.7, 13.1

INFCIRC/66-type safeguards agreement  1.14, 1.16, 1.23, 1.30, 2.1-2.7, 2.16, 2.17, 3.13, 4.36,
4.44,4.52,5.50,10.13, 10.15-10.17, 10.29, 11.2-11.4, 11.9, 11.10, 12.1, 12.4, 12.8

INFCIRC/66 verification statement ~ 12.8
INFCIRC/207  11.12

INIR (Integrated Nuclear Infrastructure Review)  13.11
initial AP declaration  11.15, 11.16, 11.17

initial inspection  10.4

initial report  1.26, 1.27, 10.5, 10.15, 11.2

inspection  9.33, 10.1, 10.3-10.32, 11.1, 13.2, 13.18

inspection, access for  1.26, 1.27, 3.18, 10.15
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inspection activities  1.14, 1.29, 5.51-5.54, 5.56, 5.59, 10.11, 10.19, 10.22

inspection, ad hoc  10.5, 10.15, 10.16, 10.31

inspection, continuous  10.13

inspection, frequency of  10.17

inspection goal, [AEA  3.19, 3.27, 3.28, 3.29

inspection goal, quantity component  3.19, 3.28

inspection goal, timeliness component of [AEA  3.29, 10.17
inspection, initial ~ 10.4

inspection, person-day of (PDI)  10.22-10.24, 10.26
inspection, person-year of  10.23

inspection, planning of ~ 7.25

inspection, random 3.3, 9.29,10.9, 10.10

inspection, resources available  10.25

inspection results  1.14

Inspection Results (90(a) Statement), Statement on 5.2, 12.2
inspection, routine  10.6-10.11, 10.14-10.18, 10.24, 10.26, 10.31
inspections  3.11

inspections, additional 1.6

inspections, advance notice of  10.18

inspections, advantages of unattended monitoring systems (UMS)  7.12

inspection, scope of  10.16

inspections, detection probability ~ 3.25

inspection, short notice  10.8, 10.10

inspection, short notice random (SNRI) 3.3, 10.10, 10.12, 11.11
inspection, special  10.14, 10.15

inspections, requests for additional 1.6

inspections, simultaneous ~ 10.12

inspections under an item-specific safeguards agreement, reporting on
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inspection, unannounced  10.7

inspector, IAEA 1.5, 1.14, 1.19, 1.26, 1.27, 3.18, 5.2, 6.28, 8.10, 9.2, 9.3, 9.19, 10.3, 10.5,
10.7-10.13, 10.15, 10.19, 10.20, 10.23, 10.27, 10.32, 13.6

inspector access, facilitation of 3.3

inspectors and encoded/decoded data  7.21

inspectors, creating obstacles for  3.18

inspectors, designation of  1.26, 1.27

Inspectors Document  1.14

inspector’s estimate of MUF (IMUF)  5.53,9.1,9.2,9.21
inspector-year  10.23

Integrated Nuclear Infrastructure Review (INIR)  13.11

integrated safeguards 3.1, 3.7,3.9, 13.18

integrated work plan IWP)  13.12

intensity of safeguards activity ~ 3.25

interim inventory verification (IIV)  3.17, 5.54, 5.58

international standards of accountancy (ISA)  5.36, 5.38, 9.1
international target values (ITVs) 3.3, 5.36, 5.39, 5.60

inventory  3.34,5.3,5.36,5.51, 5.52, 7.5, 10.13, 10.26, 11.2, 11.10, 13.1
inventory, book (BI)  5.33,5.43, 5.46, 5.51,5.52, 5.54, 5.63, 10.6, 10.15, 11.7, 12.4
inventory change 5.6, 5.14, 5.17, 5.33, 5.53, 5.63, 7.5, 11.5, 13.1
inventory change code  5.17

inventory change code: DI (shipper/receiver difference (SRD)) 5.17
inventory change code: DT (waste) 5.17,9.5

inventory change code: GA (accidental gain)  5.17

inventory change code: LA (other loss)  5.17

inventory change code: LD (measured discard) 5.17, 9.5

inventory change code: LN (nuclear loss)  5.17, 9.5

inventory change code: NP (nuclear production)  5.17

inventory change codes: DU, DQ (de-exemption)  5.17
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inventory change codes: EU, EQ (exemption (nuclear material))  5.17

inventory change codes: RD, RN, RS (domestic receipt) 5.17

inventory change codes: RF, SF (import and export)  5.17

inventory change codes: RM, RP (rebatching) 5.17

inventory change codes: SD, SN (domestic shipment)  5.17

inventory change code: TU (termination of IAEA safeguards) 5.17

inventory change code: TW (retained waste)  5.17

inventory change report (ICR)  5.17,5.41, 5.66, 5.67, 11.4,11.5, 11.6, 12.4, 12.7

inventory change verification  5.53

inventory, decreases in ~ 3.18, 5.17, 5.30, 5.43, 5.46, 5.66, 11.7

inventory discrepancies 9.8, 9.31, 11.25, 11.26, 12.2

inventory, diversion of ~ 3.16, 3.17

inventory verification equivalent, physical ~ 5.57

inventory, export of  1.26, 1.27, 1.32, 1.33, 1.36, 2.12, 4.36, 5.17,5.18, 11.17, 11.21, 13.2, 13.4
inventory, import of  1.26, 1.27, 1.32, 1.33, 1.36, 2.12, 4.36, 5.17,5.18, 11.17, 11.21, 13.2, 13.4
inventory, increases in ~ 5.17, 5.30, 5.43, 5.45, 5.46, 11.7

inventory items, list of (LII)  5.55, 5.56

inventory listing, itemized (IIL)  5.55, 5.57

inventory locations  5.36

inventory, physical  4.33, 5.2, 5.7, 5.33, 5.34, 5.43, 5.44, 5.46, 5.50, 5.56, 5.57, 5.63,
11.6-11.8,12.3,13.1

inventory, rebatching  5.17, 5.30

inventory, unmeasured  13.1

inventory verification 3.17, 5.6, 5.54, 5.56-5.58, 7.5, 9.8, 9.9
inventory verification, interim (IIV) ~ 3.17, 5.54, 5.58
inventory verification, physical (PIV)  5.44,5.56, 5.57

ion chamber  6.30, 6.31

ionization  6.15-6.17, 6.19, 6.24, 6.31, 8.15

ionizing and non-ionizing radiation ~ 6.19
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ions 6.15,6.16,6.17, 8.17

irradiated material 2.7, 2.16, 3.20, 4.22, 4.24,4.25,4.51, 6.27, 6.30, 6.31, 7.13, 7.14, 7.19, 10.30
irradiation  4.13,4.14, 4.18, 4.34, 5.16, 5.20, 5.62, 6.24,7.17, 8.15

ISA (international standards of accountancy)  5.36, 5.38, 9.1

isotope  4.3-4.8,4.10-4.14,4.16-4.21,4.28, 4.38, 6.33

isotope detectors  6.20, 6.35

isotope dilution mass spectrometry (IDMS)  6.13, 6.18, 6.37

isotopes, alpha emitting  6.18

isotope separation (enrichment) plants ~ 4.56, 4.59

isotopes, minor uranium  8.17, 8.18, 8.20

isotopes, plutonium  2.14,4.3,4.5-4.7,4.14, 6.7, 6.11, 6.14, 6.17, 6.19, 6.20, 6.35, 8.19
isotopes, tracer  6.13

isotopes, uranium  4.3-4.7, 4.8-4.13, 6.15-6.17, 6.19, 6.20, 6.35, 8.17-8.20

isotopic abundance ratios  6.9-6.20, 6.35

isotopic composition  5.12, 5.40, 6.10-6.20, 6.35, 8.13-8.15, 8.17, 8.19

isotopic ratios  5.13, 6.11, 6.13-6.17, 6.19, 6.20, 6.35

ISSAS (IAEA Safeguards and SSAC Advisory Service) 13.5

ITDB (Incident and Trafficking Database) 11.23

item facility — 4.45

itemized inventory listing (IIL)  5.55, 5.57

item-specific safeguards agreement  1.14, 1.16, 1.23, 1.25, 1.30, 2.4-2.7, 2.16, 2.17, 3.13, 3.31,
4.36,4.44,4.52,5.50,10.13, 10.15-10.17, 10.29, 11.2-11.4, 11.9, 11.10, 12.1, 12.4, 12.8

ITVs (international target values) 3.3, 5.36, 5.39, 5.60
IWP (integrated work plan)  13.12

joint use arrangement (JUA) 7.8, 7.9

joint use equipment JUE) 7.9

JUA (joint use arrangement) 7.8, 7.9

JUE (joint use equipment) 7.9

K-edge densitometry  6.14, 6.37
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key measurement point (KMP)  3.31, 5.7-5.10, 5.36, 5.54, 5.55, 5.67
KMP (key measurement point)  3.31, 5.7-5.10, 5.36, 5.54, 5.55, 5.67
large geometry secondary ion mass spectrometry (LG-SIMS)  8.17
laser induced breakdown spectroscopy (LIBS)  6.40

L-edge transmission  6.36

LEU (low enriched uranium)  3.19, 4.11, 4.23, 4.26

LFUA (limited frequency unannounced access)  10.11

LG-SIMS (large geometry secondary ion mass spectrometry) 8.17
LIBS (laser induced breakdown spectroscopy)  6.40

LII (list of inventory items)  5.55, 5.56

limited duration counting time ~ 9.11

limited frequency unannounced access (LFUA)  10.11

limits of accuracy  9.16

limits of error  9.16, 9.20

list of inventory items (LII) (itemized inventory listing (IIL))  5.55, 5.57

location  2.13,2.14, 3.1, 3.31, 4.44, 4.49, 4.50, 5.9, 5.10, 5.33, 5.34, 6.09, 8.2, 8.5-8.7, 8.9, 8.21,
10.1, 10.6, 10.14, 10.15, 10.21, 10.27, 10.28, 10.29, 10.30, 10.32, 11.17, 11.26, 13.2, 13.3, 13.14

location outside facilities (LOF)  1.30, 1.31, 2.5, 2.7, 2.10, 3.1, 3.3, 3.6, 3.10, 3.32, 4.44,
4.47-4.49,4.51,4.52,5.2,5.3,5.8,5.33, 10.1, 10.6, 10.21, 10.27, 10.29, 13.1, 13.5, 13.14

location specific environmental sampling 8.2
locations, undeclared 3.1, 3.15

LOF (location outside facilities)  1.30, 1.31, 2.5, 2.7, 2.10, 3.1, 3.3, 3.6, 3.10, 3.32, 4.44,
4.47-4.49,4.51,4.52,5.2,5.3,5.8,5.33, 10.1, 10.6, 10.21, 10.27, 10.29, 10.30, 13.1, 13.5, 13.14

losses  3.19,5.2,5.17,5.25,5.29, 5.34, 5.48, 13.1
losses, unmeasured  5.34, 13.1

low enriched uranium (LEU)  3.19, 4.11, 4.23, 4.26
mailbox declaration  10.10, 11.11

maintenance  4.33, 4.42,4.48, 5.36,7.25, 10.1

managed access  10.28
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mass fraction 6.9, 6.11, 6.14, 6.36

mass, measurement of 6.3, 6.9, 6.26

mass number 4.2,4.3,4.38

mass spectrometry  6.13, 6.15, 6.16, 6.17, 6.35, 8.17, 8.19

mass spectrometry, gas source (GSMS)  6.16

mass spectrometry, inductively coupled plasma (ICP-MS)  6.34, 6.35
mass spectrometry, large geometry secondary ion (LG-SIMS)  8.17
mass spectrometry, multi-collector inductively coupled plasma (MC-ICP-MS)  8.19
mass spectrometry, quantitative  6.13

mass spectrometry, secondary ion (SIMS)  8.17

mass spectrometry, surface ionization 6.17

mass spectrometry, thermal ionization (TIMS)  6.17, 8.15
mass-to-charge ratios  6.15

material, alternative nuclear 4.17,4.18

material balance area (MBA)  1.30, 3.4,3.31,4.32,4.33,4.46,5.2,5.6,5.7,5.8, 5.10, 5.14, 5.15,
5.17,5.19, 5.21, 5.23, 5.30, 5.33, 5.34, 5.43, 5.45-5.49, 5.52-5.55, 5.59, 5.63-5.65, 5.67, 5.68,
9.1,94,9.6,9.7,10.17,11.4, 11.5,11.7,11.8,12.3, 12.4, 13.1

material balance component  5.45, 5.46, 9.15

material balance equation  5.46, 9.1

material balance evaluation 3.12,5.40,9.1,9.7,9.8, 11.1, 11.26
material balance period (MBP)  3.16,3.28, 5.2, 5.44, 5.46, 5.47, 5.49, 5.50, 5.56, 5.58, 11.7,12.3
material balance report (MBR)  5.41, 5.50, 5.66, 11.4, 11.7, 11.8, 12.7
material category  4.24

material characterization 8.18

material description code (MDC)  5.16, 5.62

material, direct use ~ 3.19, 3.28, 4,12-4.15, 4.24, 4.25

material form  4.27

material held up in process  4.33

material, indirect use  3.19, 4.11, 4.24, 4.26
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material in mining or ore processing activities  2.12

material, irradiated ~ 2.7,2.16, 3.20, 4.22, 4.24, 4.25,4.51, 6.27, 6.30, 6.31,7.13, 7.14, 7.19, 10.30
material, matrix 6.4

material, reference 6.1, 6.2, 6.11, 6.20, 6.29

material, rejected recyclable  4.31

material sample 6.5

material, source 1.2, 1.4-1.7,1.9, 1.15,1.22, 1.33, 1.35, 1.36, 2.12, 4.1, 4.4, 4.5, 4.41

material, substitution of  2.13, 2.17

material type  4.23, 5.14, 12.6

material unaccounted for (MUF)  3.18, 4.33, 5.2, 5.31, 5.36, 5.45, 5.46, 5.47, 5.53, 9.1, 9.2,
9.5-9.7,9.15,9.17,9.20,9.21, 9.24, 9.30, 10.6, 10.15, 11.7, 12.3

material, unirradiated  1.37, 3.20, 4.24, 4.25, 6.10
matrix 6.4
maximum routine inspection effort (MRIE)  10.22, 10.26

MBA (material balance area) 1.30, 3.31, 3.4, 4.32,4.33,4.46,5.2,5.6,5.7,5.8, 5.10, 5.14, 5.15,
5.17, 5.19, 5.21, 5.23, 5.30, 5.33, 5.34, 5.43, 5.45-5.49, 5.52-5.55, 5.59, 5.63-5.65, 5.67, 5.68,
9.1,9.4,9.6,9.7,10.17, 11.4, 11.5, 11.7, 11.8, 12.3, 12.4, 13.1

MBP (material balance period)  3.16, 3.28, 5.2, 5.44, 5.46, 5.47, 5.49, 5.50, 5.56, 5.58, 11.7, 12.3
MBR (material balance report) 5.41, 5.50, 5.66, 11.4, 11.7, 11.8, 12.7
MC-ICP-MS (multi-collector inductively coupled plasma mass spectrometry)  8.19
MDC (material description code)  5.16, 5.62

measured discard (inventory change code: LD)  3.18,5.10, 5.17, 5.26, 9.5
measurement accuracy  5.36, 9.8

measurement, active neutron coincidence counter  6.33

measurement, alpha spectrometry  6.18

measurement basis ~ 5.67

measurement, biases 6.1, 9.13

measurement, bulk  5.39, 6.3, 9.11

measurement, calorimetry 6.7
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measurement, Cerenkov radiation detection  6.27
measurement, chemical titration  6.10

measurement, combined procedure for uranium concentration and enrichment assay
(COMPUCEA) 6.36

measurement, controlled potential coulometry  6.11

measurement, destructive analysis (DA) 3.12, 5.39, 5.60, 6.8, 6.9, 6.28, 6.36, 6.37, 8.18
measurement, Equipment Radiation Monitoring Laboratory (ERML)  6.38
measurement error 6.1, 9.10, 9.11, 9.12, 9.19, 9.36, 9.37

measurement, gamma ray  6.19-6.23, 6.30, 6.31

measurement, gas source mass spectrometry (GSMS)  6.16

measurement, gravimetric analysis ~ 6.12

measurement, inductively coupled plasma mass spectrometry (ICP-MS)  6.34, 6.35, 8.19
measurement, ion chamber  6.30, 6.31

measurement, isotope detectors  6.20, 6.35

measurement, isotope dilution mass spectrometry (IDMS)  6.13, 6.18, 6.37
measurement, K-edge densitometry ~ 6.14, 6.37

measurement, laser induced breakdown spectroscopy (LIBS)  6.40

measurement, mass spectrometry  6.13, 6.15, 6.16, 6.17, 6.35, 8.17, 8.19

measurement, material sample 6.5

measurement, matrix material 6.4

measurement methods, nuclear material 3.3, 5.1, 5.13, 5.36, 6.20, 6.26, 9.19
measurement, Network of Analytical Laboratories (NWAL)  6.29

measurement, neutron coincidence counting 6.4, 6.20, 6.25, 6.26, 6.32, 6.33
measurement, neutron counting  6.20, 6.24-6.26

measurement, non-destructive assay (NDA)  5.39,5.57, 5.61, 6.8, 6.19, 6.28, 7.12, 9.25, 10.11
measurement of isotopic ratios  5.13, 6.13, 6.15-6.17, 6.35

measurement of mass 6.3, 6.9

measurement of mass fraction 6.9, 6.11, 6.14, 6.36

measurement of representative sample 6.6
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measurement, Pu(VI) spectrophotometry (PUSP)  6.37

measurement, quantitative  6.13, 6.37, 9.26, 9.34, 9.35

measurement, reference material 6.1, 6.2, 6.11, 6.20, 6.29

measurement, Safeguards Analytical Laboratory (SAL) 6.9, 6.28, 6.35, 8.19
measurement, scintillation detector ~ 6.22

measurement, semiconductor detector  6.23

measurement standards 6.2, 9.13, 9.14, 11.26

measurement system 5.1, 5.36, 6.1, 7.28, 13.1

measurement systems, calibration of 5.1, 5.34, 5.37, 5.60, 6.1, 6.2, 6.20, 6.25,9.11, 9.14, 10.16
measurement system, verification of the operator’s  5.60

measurement, thermal ionization mass spectrometry (TIMS)  6.17, 8.15
measurement to detect diversion 9.8

measurement uncertainty  5.36-5.39, 5.46, 6.2, 9.1, 9.3, 9.15, 9.19, 9.25, 9.37, 13.1
measurement, X ray fluorescence (XRF) 6.14, 6.34, 8.12

Member State Support Programme (MSSP)  13.6, 13.7, 13.10

metrological traceability  5.37, 6.2

military purpose 1.1, 1.11, 1.22, 2.6, 2.15

minor uranium isotopes  8.17, 8.18, 8.20

misuse  2.7,3.13,9.29, 11.26

mixed oxide (MOX) 3.20, 4.15, 4.25, 4.56, 6.32

Model Additional Protocol  1.18,1.25, 3.1, 3.8

model (generic) facility safeguards approaches 3.1, 3.7, 3.9

Model Protocol Additional to the Agreement(s) Between State(s) and the International Atomic
Energy Agency for the Application of Safeguards  1.18

Modified Code 3.1 of the General Part of the Subsidiary Arrangements to a safeguards
agreement  1.31

monitor, core discharge (CDM)  7.13
monitoring system, neutron  7.16

monitoring system, unattended (UMS)  6.19, 6.20, 6.22, 7.3, 7.12, 7.13, 7.14, 7.28
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monitor, radiation passage  7.19

monitor, reactor power  7.16

monitor (ATPM) system, advanced thermohydraulic power  7.17
MOX (mixed oxide) 3.20, 4.15, 4.25, 4.56, 6.32

MRIE (maximum routine inspection effort) 10.22, 10.26

MSSP (Member State Support Programme) 13.6, 13.7, 13.10

MUF (material unaccounted for) 3.18, 4.33, 5.2, 5.31, 5.36, 5.45, 5.46, 5.47, 5.53, 9.1, 9.2,
9.5-9.7,9.15,9.17,9.20,9.21, 9.24, 9.30, 10.6, 10.15, 11.7, 12.3

MUEF, diversion into  3.18, 9.2, 9.6, 9.7

MUF, inspector’s estimate of (IMUF)  5.53,9.1,9.2,9.21

MUF tuners 9.1, 9.5, 9.6

MUF uncertainty (o) 5.2, 5.36, 5.46,9.1, 9.6, 9.15, 9.21

multi-collector inductively coupled plasma mass spectrometry (MC-ICP-MS)  8.19
natural uranium  3.19, 4.8, 4.9, 4.23, 4.26, 4.56, 5.15, 5.65, 5.66

NDA (non-destructive assay) 5.39, 5.57,5.61, 6.8, 6.19, 6.28, 7.12, 9.25, 10.11
near real time accountancy (NRTA) 5.6

Near Real Time System (NRTS)  7.30

neptunium  1.34, 3.35,4.17, 4.18

neptunium (Np) and americium (Am) monitoring scheme  1.34

Network of Analytical Laboratories (NWAL)  6.29

neutron, capture  4.7,4.21

neutron coincidence counting 6.4, 6.20, 6.25, 6.26, 6.32, 6.33

neutron counting  6.24, 7.18

neutron count rate  7.18

neutron detection  6.24-6.26, 7.13, 7.18

neutron emission  6.19, 6.24

neutron monitoring system  7.16

neutron multiplicity counting  6.26

neutrons, fast 4.6
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neutrons, scintillators for  6.22

neutrons, thermal ~ 8.15

new partnership approach (NPA) 13.18

Next Generation Surveillance Review (NGSR) software  7.11
NGSR (Next Generation Surveillance Review) software  7.11
90(a) Statement (Statement on Inspection Results) 5.2, 12.2
90(b) Statement (Statement on Conclusions) 5.2,12.3

NML (Nuclear Material Laboratory)  6.10-6.12, 6.18, 6.28, 6.34

NNWS  (non-nuclear-weapon State) 1.2, 14-1.7, 1.17, 1.24, 129, 1.33-1.35, 1.36,
2.12,11.12, 11.13

non-application of safeguards to nuclear material to be used in non-peaceful activities  2.15
non-compliance 1.1, 2.8

non-destructive assay (NDA)  5.39,5.57, 5.61, 6.8, 6.19, 6.28, 7.12, 9.25, 10.11

non-nuclear components  3.20, 10.3

non-nuclear material samples  8.18

non-nuclear material, specified 1.10, 1.11, 1.23,1.32,2.4,2.7,2.17, 4.36, 11.15

non-nuclear use, transfers of nuclear material to  5.17

non-nuclear-weapon State (NNWS) 1.2, 1.4-1.7, 1.17, 1.24, 1.29, 1.33-1.36, 2.12, 11.12, 11.13
non-peaceful activities  2.15, 5.19

Non-Proliferation Treaty (NPT) 1.2,1.4,1.5,1.17,1.18,1.22, 1.24,1.33,1.35,1.37, 11.12, 11.13
notification of transfers  1.34, 10.14, 11.12

notification of transfers of nuclear material to non-nuclear-weapon States  1.33, 11.12

NPA (new partnership approach) 13.18

NPT (Non-Proliferation Treaty) 1.2,1.4,1.5,1.17,1.18,1.22,1.24,1.33,1.35,1.37, 11.12, 11.13
NRTA (near real time accountancy) 5.6

NRTS (Near Real Time System)  7.30

NSG (Nuclear Suppliers Group) 1.36

nuclear arms race 1.2

nuclear disarmament 1.2
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nuclear energy, peaceful uses of 1.2, 1.4-1.6, 1.8, 1.10, 1.22, 1.33, 1.36, 2.3, 2.15, 3.1, 3.6,
5.64,10.3, 13.15

nuclear fuel cycle 1.24, 1.36, 2.12, 3.1, 3.3-3.5, 3.7, 4.40-4.42, 6.36, 10.12, 10.24, 11.15,
11.21, 13.6, 13.15

nuclear fuel cycle, physical model of  4.41

nuclear fuel cycle related research and development activities — 4.42
nuclear fuel cycle, unsafeguarded activity  1.36

nuclear grade graphite  4.36, 4.37

nuclear installations  4.51, 10.26

nuclear loss (inventory change code: LN)  5.2,5.17,5.25,5.34,9.5
nuclear material 4.1, 4.4, 4.5

nuclear material accountancy  1.37, 3.11, 3.31, 4.3, 4.27, 4.33, 445, 5.2, 5.6, 7.5, 7.12,
9.11,9.31,13.2

nuclear material accounting ~ 3.18, 5.1, 5.2, 5.61, 5.62, 10.19, 11.19, 12.7, 13.1
nuclear material accounting report 5.2, 5.62, 11.19, 12.7

nuclear material, acquisition path 3.5, 3.7, 3.14, 3.15, 3.18, 3.21

nuclear material, batch of  4.35, 5.11-5.16

nuclear material, borrowing ~ 3.18

nuclear material, categorization of ~ 4.24

nuclear material characteristics ~ 5.36, 5.40, 9.25

nuclear material, chemical composition of  2.12, 4.56, 5.11, 5.16, 5.34, 5.40, 6.3, 6.34, 6.35,
6.40, 6.8, 10.5, 10.6

nuclear material, classification of  4.23

nuclear material control 3.31, 5.64, 13.1

nuclear material, conversion of  3.15, 3.19, 3.20, 4.42
nuclear material declarations 3.8

nuclear material, direct use  3.19, 3.28, 4.12-4.15, 4.25, 4.26

nuclear material, diversion of 1.2, 1.8, 1.9, 1.22, 2.5, 2.6, 3.5, 3.6, 3.10, 3.13, 3.16-3.18,
3.20-3.23, 3.28, 3.29, 5.64, 7.15, 9.2, 9.6-9.8, 9.23, 9.30, 10.11, 10.12, 11.26, 13.6

nuclear material, exemption  2.14,5.17,5.27
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nuclear material, fertile 4.7, 4.16, 5.20
nuclear material, flows 5.2, 5.7, 5.10, 5.59, 10.13

nuclear material, import and export of  1.26, 1.27, 1.32, 1.33, 1.36, 2.12, 4.36, 5.17, 5.18, 11.17,
11.21,13.2,134

nuclear material, improved  4.28

nuclear material, indirect use  3.19, 4.11, 4.24-4.26

Nuclear Material Laboratory (NML)  6.10-6.12, 6.18, 6.28, 6.34

nuclear material, locations of  2.13, 2.14

nuclear material, losses  3.19, 5.2, 5.17, 5.25, 5.29, 5.34, 5.48,9.20, 9.21, 9.5, 11.10
nuclear material measurement 3.3, 5.1, 5.13, 5.36, 6.9-6.26, 6.30, 6.31, 10.19
nuclear material, misuse of  2.5,2.7,3.13,9.29, 11.26

nuclear material, recovery from waste  4.32

nuclear material, recyclable  4.31

nuclear material, replacing with items of lower strategic value  3.18

nuclear material, reprocessing of  2.16, 3.15, 4.18, 4.22, 4.56, 5.38

nuclear material, retained waste ~ 4.32, 4.49, 5.17,5.23

nuclear material, return of  2.13

nuclear material samples  5.36, 5.60, 6.16, 6.18, 6.26, 6.28, 6.29, 6.32, 6.34, 6.35, 6.39, 7.5, 9.10
nuclear material, sampling of  10.11, 11.26

nuclear material, storage of  2.14, 4.40, 4.46, 4.51, 4.57, 4.60, 5.38

nuclear material, substitution 2.13,2.17

nuclear material, temporary transfer of  10.12

nuclear material, transfer of  1.23, 1.33, 1.36, 1.37, 2.13, 2.16, 4.32, 5.4, 5.17, 5.30, 10.5, 10.6,
10.10, 10.14, 11.10, 11.12, 11.13, 13.1

nuclear material, trigger list  1.36

nuclear material, undeclared  2.5,2.7, 2.9, 3.1, 3.6, 3.7, 3.15, 7.17, 8.2, 8.3, 10.28
nuclear material used in non-nuclear activities 2.12-2.15, 5.17

nuclear material verification activities  3.10, 3.12, 5.2, 7.5, 10.19, 11.30, 12.3, 13.10

nuclear material, verification of flows within an MBA  5.59, 7.5
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nuclear material, voluntary reporting of  1.32-1.34

nuclear material, waste containing ~ 4.32

Nuclear Power Support Group and Integrated Work Plan ~ 13.12
nuclear production (inventory change code: NP) 5.2, 5.17, 5.20, 5.34
Nuclear Suppliers Group Guidelines  1.36

nuclear-weapon-free zone (NWFZ) treaties  1.3-1.7, 1.17, 1.22

nuclear weapons or explosive devices 1.2-1.8, 1.10, 1.13, 1.17, 1.18, 1.22-1.24, 1.33-1.36, 2.6,
2.15,3.10, 3.14, 3.15,4 .41, 13.16

nuclear-weapon State (NWS) 1.2, 1.4,1.5,1.7,1.17, 1.18, 1.24, 1.33, 11.12, 11.13
nuclide 4.2,4.21,8.15, 8.19

null hypothesis  9.20-9.24, 9.27

NWAL (Network of Analytical Laboratories)  6.29

NWEFZ (nuclear-weapon-free zone)  1.3-1.7,1.17, 1.22

NWS (nuclear-weapon State) 1.2, 1.4, 1.5, 1.7, 1.17, 1.18, 1.24, 1.33, 11.12, 11.13
open source information  11.1, 11.21

operating records  5.34, 5.51, 11.25, 11.6

operating report  11.3, 11.9

operator—inspector difference 9.1, 9.3, 9.8, 9.19, 9.20, 9.35

operator’s measurement system, verification of  5.60

original small quantities protocol (original SQP)  1.26

other loss (inventory change code: LA)  5.17,5.29

outlier 9.18

partial defect 9.9, 9.10

particle analysis ~ 8.14

Passive Gamma Emission Tomographic (PGET) System  7.15

passive neutron coincidence counter  6.32, 6.33

peaceful uses of nuclear energy 1.2, 1.4-1.6, 1.8, 1.10, 1.22, 1.33, 1.36, 2.3, 2.15, 3.1, 3.6,
5.64,10.3, 13.15

peer review service, IAEA  13.5
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Pelindaba Treaty 1.6

performance values  9.19

persistence times  9.28, 9.29

person-day of inspection (PDI)  10.22-10.24, 10.26
person-year of inspection  10.23

PGET (Passive Gamma Emission Tomographic System)  7.15
photons  6.14. 6.19, 6.22, 6.40

physical inventory  4.33, 5.2, 5.7, 533, 5.34, 5.43, 5.44, 5.46, 5.50, 5.56, 5.57, 5.63,
11.6-11.8,12.3,13.1

physical inventory listing (PIL)  5.41, 5.44, 5.56, 5.67, 11.4,11.8, 12.4, 12.7
physical inventory verification (PIV)  5.44,5.54, 5.56, 5.57

physical inventory verification equivalent ~ 5.57

physical model of the nuclear fuel cycle 4.41

PIL (physical inventory listing)  5.41, 5.44, 5.56, 5.67, 11.4, 11.8, 12.4, 12.7
PIV (physical inventory verification) 5.44, 5.54, 5.56, 5.57

planned actual routine inspection effort (PLARIE)  10.25

PLARIE (planned actual routine inspection effort) 10.25

plasma plume  6.40

plutonium  1.34, 1.37, 2.7, 2.13, 2.14, 3.15, 3.19, 3.20, 4.14, 4.15, 4.23, 4.29, 4.40, 4.42, 4.56,
5.12, 5.13, 5.40, 5.63, 5.65, 6.7, 6.9, 6.11, 6.13, 6.14, 6.18, 6.20, 6.32, 8.12, 8.13, 8.19,
10.13, 10.18, 10.26

plutonium absorption peaks  6.37

plutonium canister assay system (PCAS)  6.32

plutonium concentration  2.14, 5.13, 6.9, 6.14, 6.37

plutonium content, determination of  1.37, 2.13, 3.20, 4.20, 4.23, 5.12, 8.13, 8.15
plutonium in samples 6.7, 6.9, 6.13, 6.18, 6.37, 6.39, 8.12, 8.13, 8.19

plutonium in spent reactor fuel  4.25, 6.14

plutonium isotopes  2.14, 4.14, 6.7, 6.17, 6.20, 8.19

plutonium, isotopic abundance ratios of 6.9
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plutonium, mass of  6.32

plutonium, mass fraction of 6.9, 6.11, 6.14
plutonium oxides  4.15, 4.56

plutonium (Pu-240) 4.6, 4.14

plutonium (Pu-244)  6.13

plutonium (Pu-241) 4.3,4.6,4.14,4.17,4.20, 5.25
plutonium (Pu-242) 4.14, 6.13

plutonium (Pu-238)  3.19, 4.14, 4.25, 6.18
plutonium (Pu-239) 4.3,4.5,4.6,4.7,4.14,4.21, 8.15
plutonium recycling  4.15, 4.40

plutonium samples  6.26, 6.32

plutonium, undeclared conversion to ~ 3.15
plutonium, waste containing  2.13, 4.42, 6.37
point sample 8.5, 8.6

polyatomic interferences  8.19

power of a test  9.24

power reactors  3.3,4.52,4.53,7.13,7.14
pre-inspection check sample 8.7, 8.10

principal nuclear facility  3.31, 4.44, 10.4, 10.6
privileges and immunities  1.19, 10.20

probability a  9.22, 9.31

probability f  9.23,9.24

probability, detection  3.23, 9.6, 9.10, 9.28, 9.29, 9.30, 9.32
probability, false alarm  9.21, 9.22, 9.31
probability, identification  9.10, 9.29, 9.30, 9.32
probability, non-detection ~ 9.10, 9.23

probability, selection  9.10, 9.28, 9.30

Programme 93+2 3.1, 3.8
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project and supply agreement  1.11, 1.20, 1.23, 1.28
proliferation risk  1.34, 10.28

protocol, cooperation  1.29

protocol, original small quantities (original SQP)  1.26
Protocol Reporter  11.20

protocol, revised small quantities (revised SQP)  1.27
protocol, suspension  1.28

protracted diversion  3.16

Pu(VI) spectrophotometry (PUSP)  6.37

purpose of IAEA safeguards 2.3

PUSP (Pu(VI) spectrophotometry)  6.37

quality management system of the IAEA Department of Safeguards
quantitative characteristics ~ 9.26

quantitative mass spectrometry  6.13

quantitative measurement  6.13, 6.37, 9.26, 9.34, 9.35, 11.30
quantity component (of IAEA inspection goal)  3.19, 3.28
quantum of assistance  1.12

quarterly AP declaration  11.15, 11.18

quarterly import communication  12.5

radiation detectors  6.27, 7.12, 10.32

radiation exposure reduction for inspectors ~ 7.12
radiation monitoring  10.11

radiation passage monitor  7.19

radioactive material, transport of  6.39

radioactive waste disposal 1.7, 10.30, 13.17

random error  9.11, 9.12, 9.19, 9.37

random inspection 3.3, 9.29, 10.9, 10.10

random sample 9.2
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random sampling  9.38, 10.7

random variables  9.13

Rarotonga Treaty 1.4, 1.6

RDT (remote data transmission) 3.3, 7.25, 7.28

reactor core  4.55,5.57,5.59,6.31,7.13

reactor power monitor  7.16

reactors  4.53,4.54

rebatching (inventory change codes: RM, RP)  5.17,5.30

recording system, significant departure from agreed 11.26

records, accounting 5.1, 5.23, 5.31-5.33, 5.41, 5.43, 5.51, 5.63, 9.6, 9.8
records, auditing  5.51, 10.6

records, discrepancies in  11.25

records, examination of  5.51, 10.32

records, facility  5.34,5.51,5.52,5.53, 11.25

records, falsifying  3.18,9.8,9.9

records, operating  5.34, 5.51, 11.6, 11.25

reference material 6.1, 6.2, 6.11, 6.20, 6.29

refuelling 5.57,7.13,7.14

regional authority responsible for safeguards implementation  1.20, 2.2, 5.2

regional system of accounting for and control of nuclear material (RSAC) 3.3, 5.2, 5.15, 5.39,
5.64,10.24,12.4,13.1, 13.2, 13.4, 13.17

rejected nuclear material  4.31

rejecting a null hypothesis ~ 9.20-9.24, 9.27

relative standard deviation (RSD)  5.38, 5.39, 9.25, 9.36

remote data transmission (RDT) 3.3, 7.25, 7.28

report, annual  1.26, 1.27

reporting on design information verification  12.1

reporting on inspections under an item-specific safeguards agreement  12.8

reporting on nuclear material in waste ~ 4.32
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reporting system, significant departure from agreed 11.26

report, initial ~ 1.26, 1.27, 10.5, 10.15, 11.2

report, operating  11.3, 11.9

report, routine  11.2, 11.3

report, safeguards State evaluation  11.29, 11.31

report, special  10.14, 11.10

reports, timeliness and completion of 3.3, 13.3

reports, voluntary (on nuclear material, specified equipment and non-nuclear material)  1.32,11.14
representative sample  5.36, 6.3, 6.5, 6.6, 6.9, 9.11, 9.26

reprocessing  2.16, 3.15, 4.18, 4.22, 4.40, 4.42, 4.56, 4.58, 5.38, 10.30

reprocessing plants  1.16, 1.36, 4.40, 4.43, 4.46, 4.52, 4.56, 4.58, 5.38, 10.12, 10.30
research and development  1.15,4.42, 11.15, 11.21

research and development facilities  1.15, 10.6

Research and Development Plan  13.8, 13.9

research reactors  4.52,4.54,7.17

residual bias  9.14

Resource Mobilization Priorities (RMP)  13.8, 13.9

retained waste (inventory change code: TW) 4.32,4.49,5.17,5.23

revised small quantities protocol (revised SQP)  1.27

Revised Supplementary Agreement Concerning the Provision of Technical Assistance
by the IAEA 1.13

RMP (Resource Mobilization Priorities)  13.8, 13.9

rounding adjustment  5.41

routine inspection  10.6-10.11, 10.14-10.18, 10.24, 10.26, 10.31
routine report  11.2, 11.3

RSAC (regional system of accounting for and control of nuclear material) 3.3, 5.2, 5.15, 5.39,
5.64,10.24,12.4,13.1, 13.2,13.4, 13.17

RSD (relative standard deviation)  5.38, 5.39, 9.25, 9.36

safeguards activities  1.33,3.3-3.5, 3.12, 3.21, 3.23-3.26, 3.30, 3.36, 11.1, 11.28, 13.4
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safeguards activity, frequency of  3.26
safeguards activity, intensity of ~ 3.25
Safeguards, Agency’s  1.15

safeguards agreement 1.4, 1.5, 1.12-1.16, 1.20, 1.23, 1.25, 1.29, 2.1, 2.2, 2.13, 3.1, 4.32,
5.2,5.63, 10.1

safeguards agreement, comprehensive (CSA) 1.4, 1.6, 1.7, 1.11, 1.17, 1.18, 1.21, 1.22, 1.23,
1.25-1.28,1.31, 1.34,2.4-2.7,2.12,2.15,3.1,3.3, 3.7, 3.8, 3.14, 3.15, 11.15

safeguards agreement, item-specific  1.14, 1.16, 1.23, 1.25, 1.30, 2.4-2.7, 2.16, 2.17, 3.13, 3.31,
4.36,4.44,4.52,5.50,10.13, 10.15-10.17, 11.2-11.4, 11.9, 11.10, 12.1, 12.4, 12.8

safeguards agreement, subsidiary arrangements to  1.30, 1.31, 2.13, 3.31, 3.32, 4.35, 5.15, 5.17,
5.62,5.62,5.65,10.15,10.16, 10.24, 10.32, 11.4, 11.10, 12.2, 12.3, 12.6, 12.7, 13.1, 13.3

safeguards agreement, sui generis ~ 1.22

Safeguards Analytical Laboratory (SAL) 6.9, 6.28, 6.29, 6.35, 8.19
safeguards approach 3.4, 3.7, 3.30, 3.33, 10.1, 10.2, 10.10, 13.18
safeguards approaches, model (generic) facility 3.1, 3.7, 3.9

safeguards approach, State-level (SLA) 3.1, 3.2, 3.3, 3.5, 3.23, 11.29, 11.30
safeguards by design  13.14

safeguards conclusions 2.3, 2.5, 3.3, 3.6, 7.8, 7.29, 11.1, 11.24, 11.26, 11.28, 11.29, 11.32,
12.1,12.9, 12.10

Safeguards Criteria 3.4, 3.7, 3.10, 11.30

Safeguards Document  1.16

safeguards effectiveness evaluation  11.30

safeguards equipment 7.9, 7.20, 7.23, 7.26, 7.30, 10.1, 11.26, 13.18
safeguards, exemption from  2.14,5.17

safeguards, field conditions adverse to 3.3

safeguards guidance in the IAEA Services Series  13.20

safeguards implementation issue  11.24, 11.26

safeguards implementation, regional authority responsible for  1.20, 2.2, 5.2
Safeguards Implementation Report (SIR) 2.3, 3.1, 11.32, 12.9, 12.10

safeguards infrastructure  13.3
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safeguards, integrated 3.1, 3.7, 3.9

safeguards measures  3.3-3.5,3.7, 3.11, 3.12, 3.21, 3.23, 7.24, 10.3
safeguards, non-application of ~ 2.15

safeguards objectives 2.5, 3.22,10.13, 11.26, 11.30, 13.3, 13.8
safeguards objectives, generic 2.5

safeguards on nuclear material in waste ~ 4.32

safeguards regulatory infrastructure ~ 13.4

safeguards relevant information 3.6, 3.12, 11.1, 11.21, 11.28, 11.29
safeguards, scope of 2.4

safeguards, starting point of under a CSA  2.12, 5.19

safeguards State evaluation report  11.29, 11.31

safeguards, State-level 3.1,3.2,3.3,3.4,3.5

safeguards, suspension of  1.28, 2.16, 2.17

safeguards system 1.2, 1.15, 1.16, 1.26, 2.2, 7.26, 7.28, 12.12
safeguards system, Agency’s 1.2, 1.26, 1.15, 1.16, 2.2, 3.8
safeguards system with remote data transmission capability ~ 7.28
safeguards, termination of JAEA  2.13,2.17, 5.28

Safeguards Traineeship Programme  13.15

safeguards transfer agreement (STA)  1.23, 1.28

SAGSI (Standing Advisory Group on Safeguards Implementation) 13.13
SAL (Safeguards Analytical Laboratory) 6.9, 6.28, 6.29, 6.35, 8.19
sample, composite 6.5, 8.6

sample conditioning 6.9

sample cross-contamination  6.17, 8.7, 8.8, 8.10

sample destruction 6.9

sample, fissionable  6.33

sample, material 6.5

sample, point 8.5, 8.6
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sample, pre-inspection check 8.7, 8.10
sample processing 6.9
sample, random 9.2

samples, environmental  3.12, 6.28, 6.29, 6.35, 6.38, 6.39, 8.9, 8.11, 8.12, 8.14, 8.16,
8.19, 8.21, 10.32

samples, excepted package  6.39

samples, exempt consignment  6.39

sample size  9.10, 9.24, 9.25,9.32,9.33
samples, non-nuclear material ~ 8.18

samples, nuclear material ~ 6.28, 8.18

sample, spiked  6.13

samples, spent fuel  6.18

samples, radioactive  6.39

sample, statistical  9.4,9.11, 9.38

samples, Type A package  6.39

sample transport  6.39

sampling, environmental (ES)  3.12, 6.28, 8.1-8.4, 8.11, 10.11, 10.19, 10.27, 10.32
sampling, homogenization of material 6.6
sampling in the attribute mode, variable  9.34
sampling in the variable mode, variable  9.35
sampling kit, environmental ~ 8.11, 8.21
sampling, location specific environmental 8.2
sampling of nuclear material ~ 10.11, 11.26
sampling of pellets  5.59

sampling plan ~ 5.40, 9.33

sampling, random  9.38, 10.7

sampling, swipe 6.6, 8.4-8.7, 8.10, 8.11, 8.13, 8.17
sampling team 8.7, 8.10

sampling, wide area environmental 8.3, 8.6, 10.27
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scanning electron microscopy (SEM)  8.16

SCCC (Common System of Accounting and Control of Nuclear Materials) 1.8, 13.16
scintillation detector  6.22

scope of IAEA safeguards 2.4

scope of inspection  10.16

scrap 3.20, 4.31,5.38

screening measurement  8.12

SDP (State Declarations Portal)  11.19

seal 3.3,3.12,5.57,5.61,6.38,7.3,7.4,7.24,9.25,10.11, 10.32

secondary ion mass spectrometry (SIMS) (including large geometry (LG-SIMS))  8.17
sector 3.4

security critical component  7.29

SEG (State Evaluation Group)  11.29

selection probability  9.10, 9.28, 9.30

SEM (scanning electron microscopy) 8.16

semi-annual transit matching statement (statement on domestic and international
transfers)  5.68, 12.6

semiconductor detector  6.23
Semipalatinsk Treaty 1.7
separate storage facilities  4.52, 4.60, 5.38

shipper/receiver difference (SRD) (inventory change code: DI)  3.18, 5.31, 5.48, 5.49, 9.1, 9.7,
9.21, 10.6, 10.15, 11.7, 13.1

shipper/receiver difference, cumulative  5.49, 9.1
shipper/receiver, supporting documents ~ 5.42

short notice inspection  10.8, 10.10

short notice random inspection (SNRI) 3.3, 10.10, 10.12, 11.11
shut-down facility (shut-down LOF)  4.47, 4.48

shut-down LOF  4.47, 4.48

side-letter States  13.17, 13.19
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significant quantity (SQ) 3.15, 3.16, 3.19, 3.23, 3.28, 3.29, 10.11, 12.6
SIMS (secondary ion mass spectrometry) 8.17

simultaneous inspections  10.12

SIR (Safeguards Implementation Report) 2.3, 3.1, 11.32, 12.9, 12.10
site 3.4,5.7,7.2,8.7,10.30, 10.31, 11.15

SLA (State-level safeguards approach)  3.1-3.5,3.7, 3.23, 11.29, 11.30
SLC (State-level concept) 3.1

SNRI (short notice random inspection) 3.3, 10.10, 10.12, 11.11

source data 5.2, 5.13,5.33,5.35,5.42,5.63

source documents ~ 5.42

source material 1.2, 1.4-1.7,1.22,1.33,1.35,1.36,2.12,4.1,4.4,4.5,4.41,4.44
South Pacific Nuclear Free Zone Treaty (Rarotonga Treaty) 1.4, 1.6
special fissile material 1.7, 1.9

special fissionable material 1.1, 1.2, 1.4-1.7,1.22,1.35, 1.36,2.14,4.1,4.5,4.7,4.11,4.13-4.15,
4.17,4.18,4.36,5.20

special inspection  10.14, 10.15
special report  10.14, 11.10

specified non-nuclear material 1.10, 1.23, 132, 2.4, 2.7, 2.17, 4.36, 4.41, 8.18, 9.9,
10.3,11.14, 11.15

spectrometry, alpha  6.18

spectrometry, gamma ray  6.20, 6.31, 6.36, 8.12

spectrometry, gas source mass (GSMS)  6.16

spectrometry, isotope dilution mass (IDMS)  6.13, 6.18, 6.37

spectrometry, mass  6.13, 6.15, 6.16, 6.17, 6.35, 8.17, 8.19

spectrometry, thermal ionization mass (TIMS)  6.17, 8.15

spectrophotometry, Pu(VI) (PUSP)  6.37

spectroscopy, laser induced breakdown (LIBS)  6.40

spent fuel  1.37,3.15, 4.10, 4.20, 4.40, 5.40, 5.59, 5.61, 6.18, 6.20, 6.27, 7.14, 7.15, 7.24, 7.30

spent fuel assemblies  6.27
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spent fuel bundle counter  7.14

SPRICS (Support Programme Information and Communication System)  13.7
SQ (significant quantity) 3.15, 3.16, 3.19, 3.23, 3.28, 3.29, 10.11, 12.6

SQP, original (original small quantities protocol)  1.26

SQP, revised (revised small quantities protocol) 1.27

SRA (State or regional authority responsible for safeguards implementation) 3.5, 5.2, 11.11,
13.1,13.2, 134

SRD, diversion into  3.18, 9.7
SSAC Advisory Service, IAEA Safeguards and (ISSAS)  13.5

SSAC (State system of accounting for and control of nuclear material) 3.3, 5.2, 5.15, 5.39, 5.64,
10.24,12.4,13.1, 13.2, 13.4, 13.5

SSFs (State-specific factors) 3.1, 3.3, 3.5, 3.10

STA (safeguards transfer agreement) 1.23,1.28

standard deviation  9.15,9.19,9.21

Standing Advisory Group on Safeguards Implementation (SAGSI)  13.13
starting point of safeguards under a CSA  2.12, 5.19

State Declarations Portal (SDP)  11.19

State evaluation 11.26, 11.28, 11.32

State Evaluation Group (SEG)  11.29

State-level concept (SLC) 3.1

State-level safeguards 3.1, 3.2, 3.3, 3.4, 3.5

State-level safeguards approach (SLA)  3.1-3.5, 3.7, 3.23, 11.29, 11.30
statement of timeliness in reporting ~ 12.7

Statement on Conclusions (90(b) Statement) 5.2,12.3

statement on domestic and international transfers (semi-annual transit matching
statement)  5.68, 12.6

Statement on Inspection Results (90(a) Statement) 5.2, 12.2
statements under an AP 12.9

State or regional authority responsible for safeguards implementation (SRA) 3.5, 5.2, 11.11,
13.1,13.2, 134
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State-specific factors (SSFs) 3.1, 3.3, 3.5, 3.10

State (or regional) system of accounting for and control of nuclear material (SSAC/RSAC) 3.3,
5.2,5.15,5.39,5.64,10.24,12.4,13.1, 13.2, 13.4, 134

State systems of accounting for and control of nuclear material (SSACs) 13.5
statistically significant  9.21

statistically significant differences/values 9.6, 9.8,9.9,9.15, 9.21

statistical sample 9.4, 9.11, 9.38

statistical tests 9.7, 9.26, 9.31, 9.35

Statute of the International Atomic Energy Agency 1.1, 1.2, 1.11, 1.13, 4.1, 4.4, 4.5,
4.17,4.18, 12.11

stoichiometric chemical reaction  6.10

stoichiometric U;Og  6.12

storage facilities, separate  4.52, 4.60, 5.38

storage locations  4.40

strategic point 5.9, 5.59, 10.15

stratum/strata  5.14, 5.40, 5.45, 6.6, 9.1, 9.4,9.10, 9.19

Structure and Content of Agreements Between the Agency and States Required in Connection with
the Treaty on the Non-Proliferation of Nuclear Weapons ~ 1.17

Subsidiary arrangements  1.30, 1.31, 2.13,3.31, 3.32, 4.35, 5.15, 5.62, 10.15, 10.24, 10.32, 11.4,
11.10,12.2,12.3,13.1, 13.3

Subsidiary arrangements (General Part)  1.30, 1.31, 5.62, 12.6, 12.7, 13.1
substitution  2.13, 2.17

substrate  8.15-8.17

sui generis safeguards agreement  1.22

supporting document ~ 5.35, 5.42, 5.52, 5.53

Support Programme Information and Communication System (SPRICS)  13.7
surface ionization mass spectrometry  6.17

surveillance  3.12,5.7,5.59,7.2,7.3,7.5,7.6,7.11,7.24

surveillance review system  7.11

suspension of IAEA safeguards  2.16, 2.17
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suspension protocol  1.28

swipe sampling 6.6, 8.4-8.7, 8.10, 8.11, 8.13, 8.17
systematic error  9.11, 9.13, 9.14, 9.19, 9.37

system of containment/surveillance measures 7.6

tamper indication 7.4, 7.10, 7.12, 7.22, 9.25, 10.32, 11.26
technical assistance  1.12, 1.13

technical objective performance target  3.23

technical objectives  3.13, 3.14, 3.22, 3.30, 11.30

temporary transfer of nuclear material ~ 10.12

10.a, 10.b and 10.c statements  12.9

termination of IAEA safeguards (inventory change code: TU)  2.13,2.17,4.32,5.17,5.28
test, attributes  9.25

test, power of a  9.24

test, variables  9.26

thermal ionization mass spectrometry (TIMS)  6.17, 8.15
thermal neutrons ~ 8.15

thermal nuclear reactors  4.15, 4.40, 7.17

thermal power emission rates 6.7, 7.17

thermohydraulic power measurement  7.17

third party information  11.1, 11.22

thorium (***Th)  2.12,4.4,4.7,4.13, 4.16,4.23, 4.26, 4.40, 5.12, 5.63, 5.65
throughput 5.4, 5.5, 5.6, 6.36, 9.6, 10.17

time, conversion  3.20

time, detection  3.21

timeliness component (of [AEA inspection goal)  3.29, 10.17
TIMS (thermal ionization mass spectrometry)  6.17, 8.15
titration methods ~ 6.10

Tlatelolco Treaty 1.3-1.6, 1.22
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tracer isotopes  6.13
training courses, hosting  13.6
transcription mistakes  9.11

transfer of nuclear material ~ 1.33, 1.34, 1.36, 2.13, 2.16, 4.32, 5.4, 5.17, 5.18, 5.30, 10.5, 10.10,
10.14,11.10, 11.12, 11.13, 13.1

transfer of nuclear weapons 1.2

transfers, confirmation of  11.13

transfers, notification of  1.34, 10.14, 11.12

transfer to retained waste  5.17, 5.23

transit matching  3.12, 5.68

transmutation 4.8, 4.13, 4.21

transport of radioactive  material 6.39

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

Treaty Establishing the European Atomic Energy Community (Euratom Treaty) 1.9, 1.37, 13.17

Treaty for the Prohibition of Nuclear Weapons in Latin America and the Caribbean (Tlatelolco
Treaty) 1.3-1.6, 1.22

Treaty on a Nuclear-Weapon-Free Zone in Central Asia (Semipalatinsk Treaty) 1.7

Treaty on the Non-Proliferation of Nuclear Weapons (Non-Proliferation Treaty (NPT)) 1.2, 1.4,
1.5,1.17,1.18, 1.22, 1.24,1.33, 1.35, 1.37, 11.12, 11.13

Treaty on the Southeast Asia Nuclear-Weapon-Free Zone (Bangkok Treaty) 1.5
Treaty, South Pacific Nuclear Free Zone (Rarotonga Treaty) 1.4, 1.6

trigger list  1.36

tubes 4.39, 6.24,7.14,7.18

two stage sampling plan  9.33

Type A package  6.39

type L error  9.22,9.31

type Il error  9.23,9.24

UF, (uranium hexafluoride)  4.30, 4.56, 5.45, 6.16, 6.39, 9.38

UMS (unattended monitoring system)  6.19, 6.20, 6.22, 7.3, 7.12, 7.13, 7.14, 7.17, 7.20, 7.28
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unannounced inspection  10.7

unattended monitoring system (UMS)  6.19, 6.20, 6.22, 7.3, 7.12,7.13, 7.14, 7.17, 7.20, 7.28
uncertainty, measurement  5.36-5.39, 5.46, 6.2, 9.1, 9.3, 9.15, 9.19, 9.25, 9.37, 13.1
uncertainty, MUF (o p) 5.2, 5.36, 5.46,9.1,9.6,9.15,9.21

undeclared facility or location outside facilities (LOF)  2.10

undeclared locations 3.1, 3.15

undeclared nuclear material and activities  2.5,2.7, 2.9, 3.1, 3.6, 3.7, 3.15, 7.17, 8.2, 8.3, 10.28
unified uranium  5.15, 5.65, 5.66

unirradiated material ~ 1.37, 3.20, 4.24, 4.25, 6.10

unmeasured inventory  13.1

unmeasured losses  13.1

UO, (uranium dioxide)  4.56, 5.45, 5.48, 9.20

updating of the book inventory  5.52

uranium  1.34,2.7,2.12,4.4,4.7, 4.8, 10.18, 10.26

uranium, accounting for  5.63

uranium concentration  2.12, 4.9, 4.40, 6.9, 6.12, 6.14, 6.36

uranium content, determination of  6.10, 6.12, 8.12, 8.13

uranium, depleted  3.19, 4.4, 4.10, 4.23, 4.26, 4.29, 5.12, 5.15, 5.65, 5.66

uranium dioxide (UO,) 4.30, 4.56, 5.45, 5.48, 9.20

uranium, enriched 4.5, 4.11,4.12, 4.19, 4.23, 4.40, 5.12, 5.15, 5.65, 5.66, 10.18, 10.26
uranium, enrichment of  4.19, 4.23, 4.29, 4.30, 4.40, 5.38, 5.40, 5.65-5.67, 6.20, 6.36, 10.11
uranium enrichment plants, gas centrifuge  10.11

uranium hexafluoride (UF,)  4.30, 4.56, 5.45, 6.16, 6.39, 9.38

uranium, high enriched (HEU)  2.13, 3.19, 3.20, 4.12, 4.23, 4.25,4.42, 10.13

uranium, impurities in ~ 6.34, 6.35

uranium isotopes 4.8, 8.17-8.20

uranium, isotopic abundance ratios of 6.9, 6.16

uranium, low enriched (LEU)  3.19, 4.11, 4.23, 4.26
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uranium, mass fraction of 6.9, 6.14, 6.36

uranium, minor isotopes ~ 8.17, 8.18, 8.20

uranium, natural  3.19, 4.8, 4.9, 4.23, 4.26, 4.56, 5.15, 5.65, 5.66

uranium oxides 4.56, 5.45,5.48,9.20

uranium, re-enrichment of ~ 4.40

uranium samples  6.39

uranium-238 (238U) 4.6,4.7,4.8, 8.20

uranium-235 (*°U)  3.19, 3.20, 4.5, 4.6, 4.8-4.12, 4.19, 5.12, 5.15, 5.40, 6.36, 8.15

uranium-233 (33U)  2.13, 3.19, 3.20, 4.3, 4.5-4.8, 4.13, 4.16, 4.19, 4.23, 425, 442, 5.12,
5.15, 6.13, 8.20

uranium, unified 5.15, 5.65, 5.66

U,0g, stoichiometric ~ 6.12

variable sampling in the attribute mode  9.34

variable sampling in the variable mode  9.35

variables test  9.26

verification activities 1.1, 3.10, 3.12, 10.27, 11.2

verification activities, nuclear materials ~ 3.10, 3.12, 7.5, 11.30, 12.3
verification, design information (DIV)  3.11, 3.31, 10.1, 10.2, 10.20, 10.21, 10.31, 11.1, 12.1
verification effort  3.24

verification, flowsheet (FSV)  1.34, 3.35

verification, interim inventory (IIV)  3.17, 5.54, 5.58

verification, inventory ~ 3.17, 5.6, 5.54, 5.56-5.58, 7.5, 9.8, 9.9
verification, inventory change  5.53

verification level  9.32, 9.33

verification methods, IAEA accountancy  5.53, 5.61, 8.18, 9.10, 9.31
verification of instruments and equipment  10.19

verification of nuclear material flows within an MBA  5.59, 7.5
verification of the operator’s measurement system  3.12, 5.60

verification, physical inventory (PIV)  5.44, 5.54, 5.56, 5.57
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visit  1.14, 10.1

VOA (voluntary offer agreement) 1.17, 1.21, 1.24, 1.25, 1.33,2.4,2.5,3.13, 11.13, 12.6, 12.7
voluntary information relating to another State ~ 11.22

voluntary offer agreement (VOA)  1.17, 1.21, 1.24, 1.25, 1.33,2.4,2.5,3.13, 11.13, 12.6, 12.7
voluntary reporting scheme (VRS)  1.32,4.36, 11.14

voluntary  reports on nuclear material, specified equipment and non-nuclear
material  1.33,1.34, 11.14

VRS (voluntary reporting scheme) 1.32, 4.36, 11.14
vulnerability assessment 7.7

waste 1.7,2.13, 4.32,4.40, 6.37, 10.30, 13.14, 13.17
waste (inventory change code: DT) 9.5

waste disposal 1.7, 10.30, 13.17

waste, high level  2.13,4.18,4.42, 6.37

waste, retained  4.32,4.49, 5.17,5.23

waste samples  6.37

waste storage, separate 5.38, 10.30

wavelength dispersive X ray spectroscopy (WDS)  8.16
wavelength dispersive XRF (WDXRF) systems  6.34
WDS (wavelength dispersive X ray spectroscopy) 8.16
WDXRF (wavelength dispersive XRF)  systems 6.34
wide area environmental sampling 8.3, 8.6, 10.27

X ray fluorescence (XRF)  6.14, 6.34, 8.12

X ray spectroscopy, energy (EDS)  8.16

XRF (X ray fluorescence) 6.14, 6.34, 8.12

XRF systems  6.34

yellowcake 4.9

Zangger Committee Export Guidelines  1.35
Zircaloy 4.39

zone 3.4

300






1-359620-1¢






INTERNATIONAL ATOMIC ENERGY AGENCY
VIENNA





