CZIEN
IAEA fRIEfSEMEESE 2 0 2 2 4EREAR

IAEA Safeguards Glossary, 2022 Edition, International Nuclear Verification Series No. 3 (Rev. 2)

Pl
Tl

HEHH

AERNL, TIAEA {REFREHGEE, 2022 £ (International Atomic Energy Agency 2022) OFIERTH H . HAKYEEH Y-S
(INMM]) KO H AT I FAFEEA AR - e ¥ 2 ) 7 4 A IE 2 v X — (JAEA/ISCN) DEA CER L 72 HAGER D HIEE

Thbh., —EHDOHFEIC oW T, IAEA SAFEGUARDS GLOSSARY 2022 Edition ® TRANSLATION OF TERMS I TE® & #1725k

EERTBFRITL T3,

fic. TAEA X, C OFROEMEM. S8, BIEWE. (L EBviconwTurh 2Rl EFEdADLT. $7-. COMROFEH» H1E

B E 72 3B E L 5. BRI E I 2z ofthoiER 2 IFIBFICOVWTHEFEZAD R,

(2025 & |1 B (% 2 hR) INMMJ - JAEA/ISCN)




REE B #&:E
INTERNATIONAL NUCLEAR VERIFICATION SERIES No. 3 (Rev. 1) ER&MERAS ) — X No.3 (Rev. )
IAEA SAFEGUARDS GLOSSARY IAEA {RIETE & 28
2022 EDITION 2022 R
INTERNATIONAL ATOMIC ENERGY AGENCY VIENNA, 2022 ERRFAHME v —> 2022 F
COPYRIGHT NOTICE EEHEICEHT 585

All TAEA scientific and technical publications are protected by the terms of
the Universal Copyright Convention as adopted in 1952 (Berne) and as
revised in 1972 (Paris). The copyright has since been extended by the World
Intellectual Property Organization (Geneva) to include electronic and virtual
intellectual property. Permission to use whole or parts of texts contained in
IAEA publications in printed or electronic form must be obtained and is
usually subject to royalty agreements. Proposals for non-commercial
reproductions and translations are welcomed and considered on a case-by-

case basis. Enquiries should be addressed to the IAEA Publishing Section at:

Marketing and Sales Unit, Publishing Section International Atomic Energy
Agency

Vienna International Centre PO Box 100

1400 Vienna, Austria

fax: +43 1 26007 22529

tel.: +43 1 2600 22417

email: sales.publications@iaea.org www.iaea.org/publications

© IAEA, 2022
Printed by the IAEA in Austria October 2022 STI/PUB/2003

IAEA D2 T ORI ZHEMEERY L. 1952 F& (NILX) ISHIRIN, 1912 F (%)) I
HEINHAEZBFERNICLVREIN TV S, EEEIITDE. HROWFFTEE
MR (Va2 x—7) ICE > T, EFHRRTRENLHNMEEZEL L) ICHRRIN
7=o IAEA ODHRMICEINETHF R PO —MEEPRIEAILEF R TE
AT 2FT2/{RINIER 5T BEIFEARZNORR L7 5, IEEMENLRIFTHY
BROBRIILRDIN, ¥ —ANNA T —XATRIFINS, BEVEHE T TAEA AR
FFE T

ERREF HHRE (IAEA) HAREE~—4 T4 > 7 - R =v b

T4 —CEBEEYY— FEE 100
1400 V4 —>, =R+ 7T
77w 7R +43 | 26007 22529
Tel © +43 | 2600 22417

ETEF A —JL :sales.publications@iaea.org www. icea.org/publications

© TIAEA, 2022
EPRY @ IAEA (A —X b 7) 2022 % 10 A STI/PUB/2003

(2025 & |1 B (% 2 hR) INMMJ - JAEA/ISCN)




IAEA Library Cataloguing in Publication Data

Names: International Atomic Energy Agency.

Title: IAEA safeguards glossary : 2022 edition / International Atomic Energy
Agency. Description: Vienna : International Atomic Energy Agency, 2022. |
Series: International Nuclear Verification Series, ISSN 1020-6205 ; no. 3
(Rev. 1) |

Includes bibliographical references.

Identifiers: IAEAL 22-01513 | ISBN 978-92-0-122122-3 (paperback : alk.
paper) | ISBN 978-92-0-122222-0 (pdf) | ISBN 978-92-0-122322-7
(epub)

Subjects: LCSH: Nuclear industry — Safety measures — Terminology. |
Nuclear facilities — Safety measures — Terminology. | Terms and phrases. |
Nuclear nonproliferation.

Classification: UDC 341.67 | STI/PUB/2003

IAEA IEGEE R A 9 O T

2 EIRRRF 4R

g4 ML IANEARIBHEBERESE © 2022 F4R / EIRETFAME. %A v —>: B

R T A, 2022, | ¥ —X: ERREHERRY ) — X ISSN 1020-6205 ; no. 3
(Rev. I)

B2EXEED,
#AIF : IAEAL 22-01513 | ISBN 978-92-0-122122-3 _R—/%—/Xw 7: PILAY)
#&) | ISBN 978-92-0-122222-0 (pdf) | ISBN 978-92-0-122322-7 (EFEHMN)

x¥% LCSH: RFAE¥E - REXEK - AE. |
BFhiEk-2xik-AE. | AErE |
AL

42¥8 UDC 341.67 | STI/PUB,/2003

FOREWORD

The year 2022 features the anniversaries of several milestones in IAEA
safeguards: 60 years since the JAEA 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 TAEA 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 TAEA 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 TAEA
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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 [AEA 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
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Glossary are italicized. Numbers or abbreviations in square backets refer to | z8ld. "RE D BFAICEE L7z IAEADXERVERY =187, AEIL IAEA D NHEE. F
the TAEA documents and publications noted at the beginning of this | 4 V&, BARZEBICEERIN TV 5,

publication. The terms have been translated into the official languages of the
[AEA, as well as into German and Japanese.

The IAEA Safeguards Glossary has no legal status and is not intended to serve | IAEA {REEHE B ABEITEN LU LT AL TE LT, FEEEREXTDBREZTNR
as a basis for adjudicating on problems of definition such as might arise | FPRXCHERPICHEET 2 TREEOH I ERXLORMBLZHIM T 2BMERZZEE
during the negotiation or in the interpretation of safeguards agreements or LTV,

protocols thereto.
The IAEA wishes to acknowledge the many individuals who contributed to | IAEA &, REDERICTHAVELVWAESKDARICEHBEZERZ LV, AENEHR
this publication. The IAEA officer responsible for this publication was . B - SrEIERMD J. Martinez TH 5,

J. Martinez of the Division of Concepts and Planning.
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1. LEGAL INSTRUMENTS AND OTHER DOCUMENTS RELATED
TO IAEA SAFEGUARDS

Safeguards applied by the International Atomic Energy Agency (IAEA) are
an important element of the global nuclear non-proliferation regime. This
section provides information on legal instruments and other documents in
the area of nuclear non-proliferation that either provide a legal basis for IAEA
safeguards or are otherwise closely linked to the application of TAEA
safeguards. These include the Statute of the [AEA, 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.

| . INEAREBHEE ICFAET 2ZWXERVTNBOXE

ERRF A% (IAEA) 2" BA T 2 REEE X, BN LETILEANOERLBER
ThHhs, RETIE. IABAREREZE OENBRM L 72 5, XL IAEARIEEED#ER L %
BICHET BRI BFOENXERVZOMOXEICET 2FREEHT 5,
ZHITIiE. BRRFAHMEESE. BFLEUCET2HENREBLTERT 280, D
fhPAE A, REEEEAXE. REHEHER VT OMERESE. LU IAEA &
BHEBOERICEET 401 RS/ a8 Eins,

1.1. Statute of the International Atomic Energy Agency.

IAEA was approved on 23 October 1956 by the Conference on the Statute of
the TAEA and entered into force on 29 July 1957. The Statute has been
amended three times: in 1963, 1973 and 1989. According to Article II, the
TAEA 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:

.1 ERRFHHEEEE

INEAZEEIZ 1956 F 10 23 8. IAEAEZICEAT 383EBTARAIN, I1957TF T H 29
BIZE L, EEIL 1963 F, 1973 F, 1989 F£IC3BFZEINTWS, F2FIC
LB, INBAILRD Z r 24ThRIFNIER 574\,

FetFICE T % Fho, FRERRUERICGTIRFANEMERE, RUEKT 5L
TG AH L ITNIER S, #MEIZ, TE2RYMBEIETHSIEMEL. TDHEHE
LY ERMIN, BZDEBTEZELLEEERTICEVWTRHBEINAE» VT
HDOEBHENEBRT BLIBHETHRAINLVZ L 2ERLRITNIER 5%
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“ 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 IAEA 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.

AN ZTHLIBBML. TOBFICLYVRHEIN, RIIZTDEBTELIIEET
ICBWTHRBEINBHREOEENE T OMOME., %75, #3S. BRI CERI W
THHODEBHNENEBRTALOLHTETHRAING VW L2 HRT 5-HDDR
BREZREL. 0O ERT S LEVIC, WTFNAOZERE L < X SEERD
BRONDUBENEF XTI FTE, TOEADHIH L. IEVWT O OEDEE
R EIR TORORFATFIIE T 50T NHADFEHIT L T, RERE %
HWRAT B2 Y,..

INSDEFHEFITTHICHY IAEA X INEARERED#EA*RET 2B EEHE
BRECAHEELES. 72 INABERHNEO6RF ICHRET HHERICH-> TARLE
BEIIE, TOMOREES LT EELE S, £ 125K A1 [ARA I L TREEHEE D
BRAT*ERT 2560, TOEXIIECRO ICEET 2REICE T 5 [AEA DHEFR| &
BREICOVWTERT %, £ 12FClE. HIREEEREICERT 2 TEMEIH 515
BICEERIR)BEIHEEITODVWTEART 5,

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

RO RV HEIHE

1.2 BABOFHEBUET 52 7HM (BEAFFIEBEMN. NPT)

NPT IZEBRA L ZTILEARB OBETH S, COFNIT 1968 F T A | HICELHH
BN, 1970 FE3 A S BICHM L, 1995 F, FHSERRICERINSE, E 1R
IfEV, B EBRE (NWS) X, MERTOHOZKBEREEIIIZNOEE L W\H RS
FZIIH L THEEIIHEIBELR VW LRUBEBRZNMOKBREBNEE
ELLREZOMBOFEICLIRBIERERTNMMORBREBENEENIRFICO
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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 I1I.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 II1.1 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 I11.1.

Article IV.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
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discrimination and in accordance with Articles I and II of the Treaty. Under
Article 1V.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].
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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 [AEA 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 TAEA for the application of IAEA safeguards to its

nuclear activities.
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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].
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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

.4 BAFFFZABEFERN (S0 L HFMN)

COFERMIE. AMARTFHIRICE T SR ERMT ERIL 2, TOFRMIE. 1986 F
128 11 BICE L7, BFHOEIL., AEFFEBEFAMIENTVD R S5FERIC
SOMBREBENHE BE. FIAXIIEERR2 LW X, MEREEDHEILER
BIIOVWTWHA RSB EFDIRDTIIEZIF AV ¥, BLITWH R ZEDZER
BEOHEXIIREBLBRHE LS IRMT 2TE8HEL SRV LENET S,
FREIL 2. BATEEBHERNDO VAL BIBFRICEVTH, BIGREE
ISEBREPILET B2 L5 NET 5,

FHOEBFHAEIL, REBOTIBUCET 254 (NPT) (CEIE L TERKIN S TAEA
tDAFENREHREHRE (CSA) ITREINSZRBEEIIZOME L HERARUHE
IKBWTRENHEEZTAMNSE Z L, RUBRKYE., BFHaoZHMEmMEE L < I35
BRI EENEDNRIE, FRAXXISEEDOIHFIRINUIER I N LR E
LLIZEHE NPTEIR | DREICL > TRREB YL INSRERENVEA INL VR
DERBEODHWHI R ZIEZEREICH,. EL I3 TAERA ¥ DIREREEHENE
A2 VR WO R EZEREICLEE LW Y EHNRT S, J0b2AF
KIS 3DNBREENDH S, £ | BRESLE2REZ I, ST7>7AVH - HY
THEFEICS T AREBZEZN (FSTOLIRKA) O 2 DOBREELRBENE

nXI__X

(2025 & |1 B (% 2 hR) INMMJ - JAEA/ISCN)




for peaceful purposes to any non-nuclear-weapon State unless subject to the
safeguards required by Article III.1 of the NPT, or to any nuclear-weapon
State unless subject to applicable safeguards agreements with the 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].
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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
I11.1 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 JAEA. The Annex to the Bangkok Treaty provides for
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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 IAEA 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].

EINTVS, ZHORHNDOARL[548]ICHBEH INTV S

1.6. African Nuclear-Weapon-Free Zone Treaty (Pelindaba Treaty).1

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),

equivalent in scope and effect to such an agreement, and not to provide

or an agreement

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
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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).

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

Treaty), General Assembly resolution
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1.7. Treaty on a Nuclear-Weapon-Free Zone in Central Asia

(Semipalatinsk Treaty).2

The Treaty established the nuclear-weapon-free zone in Central Asia
(CANWFZ). 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 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
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(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 CSA 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.

Note: Treaty on a Nuclear-Weapon-Free Zone in Central Asia, UN Treaty
Series Vol. 2970, No. [-51633 (2014).
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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 verify, 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].
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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

1.9 BRMNERFARRKERILTEIEHN (-5 FLFEK)

COEMIE, 195TE3 R 258 —<T6 HEOEMBEICK > TEL X4, 1958
FIAIBICESNLEZ 2OERNIE, MOBERITEBORFAHATIE LRI L. %%

(2025 & |1 B (% 2 hR) INMMJ - JAEA/ISCN)




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 II 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.
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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.
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1.11. Project and supply agreement.

Article ITIILA.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
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requires that, upon approving a project, the TAEA 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 CSA. A project and supply agreement with a State that does
not have a CSA in force normally provides for the application of safeguards

based on [66].
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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 TAEA provide that IAEA 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 JAEA 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
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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 TAEA 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.
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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
[267].

supplementary agreement, a State undertakes that the technical assistance it

IAEA to a Member State reproduced in Under a revised
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
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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 I[AEA
inspectors which were considered by the IAEA Board of Governors to be in
effect as from 29 June 1961. The document addresses aspects of inspection
activities, including the procedure by which IAEA 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.
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1.15. The Agency’s Safeguards.

The document containing the provisions of the IAEA’s ‘safeguards system’
was approved by the IAEA 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
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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.

NEeRY 5,

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.
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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 IAEA 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
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(NPT), as well as for negotiation of other CSAs 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.
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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.

The document [540], also known as the ‘Model Additional Protocol’,
provides for those measures for strengthening the effectiveness and
improving the efficiency of IAEA safeguards which require complementary
legal authority. It was approved by the [AEA 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:

(@) 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.
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1.19. Agreement on the Privileges and Immunities of the International

Atomic Energy Agency.
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The Agreement, reproduced in [9], grants, inter alia, certain privileges and
immunities to the IAEA and its property, representatives of Member States
and TAEA officials, including TAEA 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 IAEA Member States or which are not party to the Agreement
provide for the granting to IAEA inspectors of the same privileges and

immunities as those specified in the Agreement.
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SAFEGUARDS  AGREEMENTS, ADDITIONAL
THERETO AND UNDERTAKINGS RELATED
TO SAFEGUARDS IMPLEMENTATION

PROTOCOLS

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 European
Atomic Energy Community (Euratom) and the Brazilian-Argentine Agency
for Accounting and Control of Nuclear Materials (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.
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1.21. INFCIRC/153-type safeguards agreement.

An agreement concluded on the basis of [153], including comprehensive
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safeguards agreements (CSAs) and voluntary offer agreements (VOAs).
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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, CSAs in connection with the
NPT and/or NWFZ treaties have been concluded on the basis of [153]. CSAs
are also referred to as ‘full scope’ safeguards agreements.

Some CSAs, 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).
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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
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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. [tem-specific safeguards

agreements can be grouped as follows:

(@)

(b)

(©

An agreement concluded pursuant to a project and supply agreement
between the IAEA and a State that does not have a comprehensive
safeguards agreement (CSA) providing for the supply by or through the
IAEA of nuclear material, services, equipment, facilities and/or

information to the State and, in that connection, for the application of

IAEA safeguards.

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 CSAs. Some bilateral cooperation agreements
concluded before TAEA 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
[AEA, typically concluded between the IAEA and both the supplier and
recipient States, came to be known as a safeguards transfer agreement
(STA).

A unilateral submission agreement between the IAEA and a State,
concluded at the request of that State, for the application of safeguards

to any of the State’s activities in the field of nuclear energy.
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1.24.

Voluntary offer agreement (VOA).
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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 [AEA safeguards under the NPT but has
voluntarily offered to do so, inter alia, to allay concerns that the application
of TAEA 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 TAEA 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 IAEA 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).
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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 (CSA), 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 TAEA and a State based on the text contained in Annex B to
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[276], published in 1974. The original SQP holds in abeyance the
implementation of most of the safeguards procedures in Part IT of a CSA 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 IAEA access for inspections. The IAEA Board of Governors
recognized on 20 September 2005 that the SQP based on the original
standard text constituted a weakness in the IAEA safeguards system and that,
although SQPs should remain part of the IAEA safeguards system, they
should be subject to the modifications specified in [276/1].
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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 CSA 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
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standard text is unavailable to a State with a planned or existing facility. States
with revised SQPs are required to provide to the IAEA 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 IAEA inspectors; and to allow access for inspections.
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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, IAEA 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 project and supply agreements or under safeguards transfer agreements
for States where comprehensive safeguards agreements (CSAs) have come into

force.
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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
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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 IAEA 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.
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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 [AEA 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
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approved in 1992 by the IAEA Board of Governors based on the proposal by
the Director 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.
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1.32. Voluntary reporting scheme (VRS) on nuclear material and

specified equipment and non-nuclear material.

The scheme established by the IAEA 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
in [2629]. States

choosing to participate in the scheme do so through an exchange of letters

equipment and non-nuclear material, as specified

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].
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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
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subject to TAEA 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 IAEA’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 (CSAs) 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 TAEA and
relevant States to ensure the regular and timely receipt of information as well
as the application of measures required for efficient implementation of 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 program 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
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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 CSA
remain insufficient to pose a proliferation risk and (b) provide timely

notification to the Board if this situation were to change.

1.35 GUIDELINES AND RECOMMENDATIONS

1.35.
The Guidelines agreed on by a group of States party to the Treaty on the

Zangger Committee Export Guidelines.

Non-Proliferation of Nuclear Weapons (NPT) in order to clarify States’
commitments under Article II.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 JAEA. 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].
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1.36.

Nuclear Suppliers Group Guidelines.

The Guidelines contained in communications received by the TAEA 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 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:

(@)

(b)

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, IAEA 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.

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 IAEA
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.
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The IAEA 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].
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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. |AEA SAFEGUARDS: PURPOSE, OBJECTIVES AND
SCOPE

Safeguards are applied by the IAEA to verify that commitments made by
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States under safeguards agreements with the TAEA 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.
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2.1. IAEA safeguards.

The technical means by which the IAEA verifies States’ undertakings under

their safeguards agreements and protocols thereto (see Section 1).

2.1 ITAEAREEREE

INEANREBERERTE RUZTDREZICE D ZENHNE2RIZT 2RI FE
CARDEDZ IR

2.2. 1AEA 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 ‘TAEA 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].
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2.3. Purpose of IAEA safeguards.

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

Independent TAEA 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
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proscribed purposes. While it is not possible to provide absolute assurance, the
IAEA 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).
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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
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 CSA is not limited
to the nuclear material declared by a State but rather includes all nuclear
material subject to IAEA 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 IAEA

safeguards.
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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

2.5 —iReIREEEBR

IAEA BB, REHEHE ICESKEO0NROBEITEMRAL. BNRERSE tEH
 BEIHTAHICKREL, BRT 2 BEE, —ROREHEEZIL | BRATEERERE

(2025 & |1 B (% 2 hR) INMMJ - JAEA/ISCN)




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 LOFs;

— 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 [AEA

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 [AEA
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:

(@) 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 IAEA safeguards for the manufacture of nuclear
weapons or other nuclear explosive devices and/or to further any other

military purpose.
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(b)

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 TAEA 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 (LOFs).
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.
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2.8. Non-compliance.

A violation by a State of its obligations under its safeguards agreement
with the TAEA.
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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 [AEA
but is required to do so pursuant to its safeguards agreement or, where

applicable, its AP.
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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.
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2.11. Deterrence.

An objective of the application of IAEA safeguards. If a State is considering the
acquisition of nuclear material for a nuclear explosive device, then IAEA safeguards
may be expected to have a significant deterrent effect through the 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.
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2.12. Starting point of safeguards under a CSA.

The point at which the safeguards procedures of a comprehensive safeguards
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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 IAEA
safeguards procedures specified in [153].

Under Article 2.a.(vi) of [540], the State is required to provide the IAEA with
information on source material which has not reached the composition and purity
described in 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.
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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
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arrangements thereto.

Under paras 11 and 35 of [153] and para. 26(c) of [66], IAEA 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.

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], IAEA 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], IAEA 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 IAEA 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 location or further processing of intermediate or
high level waste containing plutonium, high enriched uranium (HEU) or
233U on which IAEA safeguards have been terminated pursuant to para. 11
of [153].
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2.14. Exemption from IAEA safeguards.

Under para. 37 of [153] and para. 21 of [66], a State may request exemption
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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:

(@) 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 238Pu exceeding 80%.

Under para. 38 of [153], if exempted nuclear material is to be processed or
stored together with safeguarded material, reapplication of IAEA 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 IAEA safeguards under para. 36(b) or
para. 37 of [153].

Paragraphs 22 and 23 of [66] also provide for exemptions related to reactors.

%,
[153] 36TEICEDE, HEORARICAET IZMEITODVWTH, KT s Y 2Kk
L BETLZENTE S,

(a) FHEZIHMEMET,
AN

(b) [153] I3IEICHE > TIHERFAFERMFEAINIBEME T, BURXTRAER LD,
(©) ()PPuDRMIMAEEHN80%ERBALSTIL =94

SBRORMIRBY LTI I LBMUTTRAINGIS

[153] 3BIETIERBRINAENEDONE X 1T HIIFEXIIREHLERZOZME L
LICEBRINSIEEIE. RRINABMEITOWTIAEMREHED BERANSE L
INTWB, LED->T, RRINAE MEZREEBESEZME L L I KRE
LY., mILEYT3BEICIE. RREBRTILENH S,

WRICL > T RBRINABMEICET 2REEZHEH)TKRS.

[540] D& 2K a. (vii)lcETE, B IAEA 123t L, 36(b)TE F 7= 36(c)TEICHED
T IABRA DREBHEVCRRINMENE. ARKRUIGHMICEAYT 2 FRTEHRT
52 KHENB, /. [66] 2218, RU23BIIRFIFICEHT @A RMRICD
WTH HELTWS,

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 IAEA safeguards.

More specifically, this refers to the use by a State with a comprehensive
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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 CSA 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 CSA, the JAEA
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.
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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
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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],

termination of IAEA safeguards, with the agreement of the IAEA, on specific

to permit the suspension of IAEA safeguards or

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.
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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
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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
[AEA’s efforts in the 1990s to strengthen the effectiveness and efficiency of
IAEA safeguards following the discovery of undeclared nuclear material and
activities at undeclared locations in some States with comprehensive
safeguards agreements (CSAs). This involved greater consideration of the
State’s nuclear fuel cycle as a whole (as opposed to IAEA 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 [AEA safeguards are applied
on all nuclear material in all peaceful nuclear activities in a State with a CSA,
as provided for in para. 2 of [153].

To that end, in 1993 the IAEA embarked on Program93+2 to further
strengthen implementation of IAEA 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 program led to the adoption of the Model
Additional Protocol in 1997. In 1999, the IAEA drew the first broader
conclusion, for a State which had both a CSA 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 CSAs.

In 2011, the IAEA began to update existing SLAs (for States under integrated
safeguards) and to develop SLAs for other States, customizing the SLAs
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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].
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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 IAEA

safeguards for an individual State.
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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

3.3 EEAERK(SSFs)
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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 (LOFs), and limited nuclear fuel cycle related
industrial capabilities.

(c) 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.

(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 TAEA’s experience in implementing IAEA safeguards in the
State. For example, existing or recurring field conditions adverse to
safeguards, a State allowing its facility operators to apply [AEA

electronic seals to items being shipped.
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3.4. Safeguards approach.

An internal document developed by the IAEA describing the practical
implementation of IAEA safeguards. A safeguards approach consists of a set

of safeguards measures and safeguards activities, along with their
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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 IAEA 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.
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3.5. State-level safeguards approach (SLA).

A customized approach to implementing IAEA 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 IAEA Headquarters to address

3.5 BEILRNIREEET7 o—F (SLA)

IAEA [REEHB X EHET 27-HIC, AAOETLICHRI VA I NT=F%, SLA I
IAEA BHERMERT 2AEBXEICHRIN TV S,

SLA ZMERT 57012, TAEA IIERBFRBIOMXIIGZARBIMEERL. BEED
BREERT 5, SLA L. BTV BERZRE. BAINIREREFR. REREBEEZH. X
U, ZNSICHRT 2ECBETERIN, TNSOBRICHRT 5012, B
BRUIAEA KB TEEINS, HHEINT 5 SLA 25RE LERET 585, [AEA IZRE
REZERN-ONERIIHIHLERF (SRA). FICEBTHOREREDNEEIIOWVTH

(2025 & |1 B (% 2 hR) INMMJ - JAEA/ISCN)




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), 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
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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 TAEA 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.
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3.7. Integrated safeguards.

An optimized combination of all safeguards measures available to the IAEA

under comprehensive safeguards agreements (CSAs) and additional
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protocols (APs). Integrated safeguards may be implemented for States for
which the TAEA 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
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].
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3.8. Program 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 IAEA safeguards system and to increase the IAEA’s
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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 CSAs (referred to as Part I
measures) and on the basis of complementary legal authority to be conferred
by States (referred to as Part Il measures), which led to the adoption of the
Model Additional Protocol in 1997.
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3.9. Model (generic) facility safeguards approaches.

Approaches for particular facility types that were developed under the

conceptual framework for integrated safeguards [2002].
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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.
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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.
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3.12. Safeguards activities.

Implementation of safeguards measures in the field or at JAEA 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 analysis 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.
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3.14. Acquisition path analysis.

A structured method used to analysis 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
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safeguards agreement (CSA) in force. It does not involve judgements about | \\,
a State’s intention to pursue any such path.
3.15. Acquisition path. 3.15 EGRREE

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 plutonium metal at an undeclared

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

(a) Tampering with IAEA 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.

(c) 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 IAEA 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 IAEA inspectors so as to reduce the

possibility of their detecting a diversion of nuclear material.
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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
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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.
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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

SQ

Direct use nuclear material

Plutonium *

2330

8 kg plutonium
8 kg 233U

£l REEAINTVW2H8EE (50 o1&

mE

SQ

EEFARYE
TILh= L 8 kg FILb=9 L
72> 233 8 kg 23U
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High enriched uranium (HEU) (235U > 20%) 25 kg 235U
Indirect use nuclear material
Uranium (235U < 20%) ® 75 kg 235U
(or 10 t natural uranium or 20 t depleted uranium)

Thorium 20 t thorium

a For plutonium containing less than 80% 238Pu.
b Including low enriched uranium (LEU), natural uranium and depleted

uranium.

BiEME S > (HEU) (2U>20%) 25 kg U
MR A E
M5y (B0 < 20%) 75 kg 2U
(RIERZRYS> 10 + XII%I5> 20 1)
RN 20t ML

a S0%KBEDTIL =L 238%EL I b="7LDIFE,
b KBV Z> (LEU). RAVI >, 415> %81,

TABLE 2. ESTIMATED MATERIAL CONVERSION TIMES FOR
FINISHED PLUTONIUM OR URANIUM METAL COMPONENTS
Beginning material form
Conversion time
Plutonium, high enriched uranium (HEU) or 233U metal

Order of days (7-10)

PuO2, Pu(NO3)4 or other pure plutonium compounds; HEU or 233U oxide
or other pure uranium compounds; mixed oxide (MOX) or other unirradiated
pure mixtures containing plutonium, uranium (233U + 235U = 20%);
plutonium,

HEU and/or 233U in scrap or other miscellaneous impure compounds
Order of weeks (1-3)a

Plutonium, HEU or 233U in irradiated fuel
Order of months (1-3)

£2. TIEF=9LRIEY S5 TRRINIEBAN D EEEHRER

B4EYE D e

Z R

TILb= L, &EEYS > HEDXIEY S > 233 &8
BA—4%—(7~10)

ZEBILTIL b =70 4 Pul, BHER 7L b =72 4 Pu(NOs), R IFfh D Alie7e 7L b = A
L& ; BiBMEY 5> HEU X135 > 233 B IItbn st w5 a8 5 R
SR MOX) XIS TIL b =rs L, 75> (BU+ 230 > 20%) 2 &0 RBHOM
¥ BEeY s TIL k=L,
RISy THRDOTILE=7 L, BRETZ> HEU RU/XIE 75> 233, gz D
D% e T ED

Bt —5— (1~3)°

BESFREHCEINETIL =YL, BBMETS > HEUXIEY 5> 233
By BA—9— (1~3)
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Uranium containing <20% 235U and 233U; thorium
Order of months (3-12)

a 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.

20 KBNS 2B RRUVIS>233 %8895, oA
By BA—49— (3~12)

a ZHOL>VIR, BE—DEBERICLS> TREINSLOTIE R WA, Mk 7L k=
LY MEEMIEL O VDEWNITI N IT, SBEAMRR ISy T IEEWIEH IR S
BarbH 5,

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.
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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.

3.23 $iirky BRDIER
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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

3.2 WREAXRBE
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expressed as the frequency and the intensity of the activities (i.e. how often

and the extent to which they are conducted).

ERRINTWED) Y LTRBTBZeNTES,

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.

3.25 {RFEHEEEENRE
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3.26. Frequency of safeguards activity.

A parameter defining how often a given safeguards activity needs to be

conducted.

3.26 GREHEEEHOHE
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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.

3.27 TAEAEZBE
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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.

3.28 (IAEAEZEZEBRN) ENEX

TAEA A°, WEUXZHAR] (MBP) #ic | HREE (SQ) UENBMENEGALN R, T D
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WEESHTAOICKER, R BT 3BRTHOHERICET 510,

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

3.29 (IARAEZEBRD) ERMER
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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 JAEA 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.

3.30 FREmEE (AIP)
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3.31. Design information.

Information concerning nuclear material subject to IAEA 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 IAEA, 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
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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).

ELORFEICET 2ILORSFEREEBMT 52 ¥, ERORTERIS. BLEEEZS
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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 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 TAEA 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).
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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.

2
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3.34. Essential equipment list (EEL).
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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). It identifies those items that may influence

the facility’s operational status, function, capabilities and inventory.
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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 FSV 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].
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3.36. Quality management system of the JAEA 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 IAEA 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
IAEA 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.
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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].
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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).

4.2 #%fE

BFof (BRFES) RUBFretFof (HEF) LY. O LoNERTF
nNiELE,

4.3. Isotope.

One of two or more atoms of the same element that have the same number

of protons in their nucleus but different numbers of neutrons. Isotopes have
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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. 233U, 2Pu) 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. 2'Pu has a half-life of 14.35 years).

3. TEEZZNEO LA EXF (Fl: 20, #Pu) H5VITELIIIEENENE
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4.4. Source material.

As defined in the Statute of the IAEA (Article XX.3):

“Uranium containing the mixture of isotopes occurring in nature; uranium
depleted in the isotope 235; thorium; any of the foregoing in the form of
metal, alloy, chemical compound, or concentrate; any other material
containing one or more of the foregoing in such concentration as the Board
of Governors shall from time to time determine; and such other material as
the Board of Governors shall from time to time determine”. 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.
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4.5. Special fissionable material.

As defined in the Statute of the IAEA (Article XX.1):
“Plutonium-239; uranium-233; uranium enriched in the isotopes 235 or 233;

any material containing one or more of the foregoing; and such other
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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].
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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, 233U, 35U, 239Pu and ?*'Pu are referred to as both fissionable and

fissile, while 238U and 2%°Pu are fissionable but not fissile.
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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: ?*8U and #?Th. Through
the capture of neutrons followed by two beta decays, these fertile materials

are converted into fissionable ?*Pu and ?*3U, respectively.
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4.8. Uranium.

A naturally occurring radioactive element with atomic number 92 and symbol
U. Natural uranium contains isotopes #*U, U and ?3%U; uranium isotopes

2321, 23U and 2%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% 2*8U.
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 UsOs, often called ‘yellowcake’.
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4.10. Depleted uranium.

Uranium in which the abundance of the isotope #*°U is less than that
occurring in natural uranium, for example uranium in spent fuel from natural

uranium fuelled reactors and tails from uranium enrichment processes.
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4.11. Low enriched uranium (LEU).
Enriched uranium containing less than 20% in weight per cent (wt%) of the
isotope 2%U. LEU is considered a special fissionable material and an indirect

use material.
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4.12. High enriched uranium (HEU).

Enriched uranium containing 20% or more in weight percent of the isotope
235U [540, Article 18.e]. HEU is considered a special fissionable material and

a direct use material.
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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.
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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 #8Pu, 23Pu, 24Py,
24Py and 2%2Pu. Plutonium containing any ?*Pu is considered a special
fissionable material and, except for plutonium containing 80% or more of

238Pyy, a direct use material.
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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.
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4.16. Thorium.

A radioactive element with atomic number 90 and symbol Th. Naturally
occurring thorium consists only of the fertile isotope 2*Th, which through

transmutation becomes the fissionable 233U.
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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 of241Pu,
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
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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
237Np 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.’
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4.19. Enrichment.

The relative amount (i.e. ratio) of a particular isotope (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 isotopes 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.”
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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
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enrichment plant, the burnup of nuclear fuel in a reactor or radioactive decay

(e.g. the decay of 2*'Pu contained in spent fuel).

B (BIZ SR HERMAK) ODBEEENRDT 5T,

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, 238U is converted into #°Pu by neutron capture followed by the

emission of two beta particles.
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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), 23U, depleted uranium, natural uranium, low enriched

uranium (LEU) and thorium.
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4.24. Material category.

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

and indirect use material.
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4.25. Direct use material.

Nuclear material that can be used for the manufacture of nuclear explosive
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devices without transmutation or further enrichment. It includes plutonium
containing less than 80% 2*Pu, high enriched uranium (HEU) and 23U.
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.

TIL b= 4238 % 80%KBEL TIL b= L, EEMEY T (HEU) RU Y5> 233
a2, 1LEY. ERFAMEDREY (BIAITREELY (MOX)) RUMERFRTF
PR D TIL =T LN ZDRERICNS, KBRFEEFAYE L. HLEORKDH
ERMEEITLVERINAYVETHY . TNIE HUEORIEERD 2 L RETF
BEEAMAYVE BIALERTRFFBREFPOTILE=T4) LY REREBENHE
REBERIEMRT 5-DICSBREFR L HAD RN,

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.
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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.
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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
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(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:

(@ 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.
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4.30. Feed material.

Nuclear material introduced at the start of a process operation, for example
UFs as the feed for an enrichment process or for a UO; conversion process,

or UO; as the feed for a fuel fabrication operation.
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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
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processing.

4.32. Waste.

In the context of IAEA 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 TAEA 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).
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4.33. Hold-up.

Nuclear material remaining in and about process equipment, interconnecting
piping, filters and adjacent work areas after shutdown of a plant. 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 hold-up is

recovered through periodic maintenance such as filter exchanges and
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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 TAEA 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.

RFWEMEDLH I, TIHEOELEBEOH THOLERINSIHEL H B, IAEA D%
MEDHEICET 2RAIE, EEEO—HY LTHE—ILR7y 7 88H) tHET
52r, RO/, & LEET 2 B0 MERI KIF(MBAS) Bl THREINA% 51 E
HEEHHETEZ2r2BRT 2, F—ILFT7v 7 CEEY) 13, I THB UL
BOBEANDETIESDVWTHEINS, TNLDETILIL, L TEHEFERTER
INBLDLYRELRTHENTIEHD,

ZND AT, A= 7y T CFEBH) &, EAEEXRAT 2ME L OEERTIC, T
BERRRY RAMET R ETH S, m—IL K7y 7 CEEY) ET/LORRICIE,. THY
BAVTF R BIZIET7 4 LY —RH, RNIBHBEDOESE) 2B L TIANFIREREE
T—Pr, BUOIEXIIMEOELEBEOMICERINSGF—LFT7Y T (B8
M) MENEICEAT 2FEROFNANBAEDL T > . ERADEROR VEROATLL
MBI YEFE S,

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.
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4.35. Fuel component.

Any of the components of a fuel 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.
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4.36. Specified non-nuclear material.

For IAEA 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
non-nuclear material may also be subject to IAEA safeguards under

item-specific safeguards agreements.
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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/cm3 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.
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4.38. Deuterium and heavy water.

The isotope of hydrogen with mass number 2 (*H is commonly called
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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].
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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 I to [540].
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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
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of plutonium in a fast breeder reactor.

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.

441 BIREHA ILT 2 THILETIL

ERME L HRERIX I ZTOMOZBREE CHERAT 27-DICE L AARYEICGIRT
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4.42. Nuclear fuel cycle related research and development activities.

As defined in Article 18.a of [540]:

“[T]hose 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.”
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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).

4.43 HEER

[153] 106 ETERINT VS :

TRFIF. ERRMERR. Sxififeek. I T35, BAIE LG, RMIA2BE TSI
BPEBIER. HD VL., | ENF O TS LE2BLLIBEORMENEENIERAINS
2 TN ([540]JNE 185 i LEMR), [66]ITHVTIL, 2HENERIERZIN
TW3 (ZNZTNT8IEKRU 8l 1H),

4.44. Location outside facilities (LOF).

“[Alny 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.

4,44 HERIMDIFFR (LOF)

THYEL | EMFOTILUTOETEENIFERAINS, BERTIIRVWTART
DIBEY X35, (54018 18 5% j,
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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

4,45 TA 5 LHER

LTOBMELTA TLERTREIN., TOTATLOREENBRICHFEL T
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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.

4.46 /3L 7 BRIRHESR

IEH/SIL IR THRE ., NEXISFERAINSHER, LEITKLC T /NIL7BRRRE
RIEREHBEOBNDOLDHI. NILIMEDEBXITNIEL ELEEH S BRI OMR
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4.47. Facility life cycle.

For TAEA 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 (LOFs),

as appropriate.

4.47 BEERSA 7ML

IAEA RIBHED BN DD, BFAEERDFA 794 LICAT 2—EN T2 — X,
FERZA7HA71Ln7 -3, RIEBE Lo, @, ERP. Edrp, BEFL,
FAgH, RUEBERT ThH b, 54 7 A 7LD 7 2 — X, SBITKC THERINS
Fr (LOF) ICHEA I NE 5,

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.

4,48 BFEFILER (RIIHREEFL L LOF)
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The ‘permanent shut-down’ status of a facility begins 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.

LN, MMEHNTRAIREIN TR VISGEICHBINS, 2T, FEERDBEE
HEE (BIZAIRAEDORERIIEINR, HWEBORRK, STRIRE. BR) ICHEY 57E
%%@to

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 location

has not been determined as decommissioned for safeguards purposes.

4,49 FASHMERR (R, FASHIM7z LOF)
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4.50. Decommissioned for safeguards purposes.

A facility or location outside facilities (LOF) is considered to be
decommissioned for safeguards purposes when the IAEA 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.
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XL LOF DERADDICRARGIESF T 2@BEMR VB, BESE L < ITEET
AHEARREIC SN, FEER RISIBFAO M E DB O IERAINT, 1 IECME
DB, REXIIFADOIERTER R 572X TIAEA HH|iT L 72356, RiE
HELOBRLEENET INLARINS,

4.51. Nuclear installations.

As the basis for categorization of facilities and LOFs (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

4.51 BRFHEEN
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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].

oODOEBEY. EI[(540]NE2Fa. (VICESVTEICLYVEEINEEBEEDE
FIEETIEMERD. FUIRLEBBEORUIIFEAD-DDEEMICHOWVTER
HLTWELEII, SYELEPNEZ LW ZLIFRINERETH S,

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:

4.52 MRV LOF DR

REHBERD IAEA DHBERVBRED-DITERIMNS[36IICHEIVNEHEERRY
eI D 35FR (LOFs) DFEFE, RBIIXT @Y :

A: Power reactors; A FEWF

B: Research reactors and critical assemblies; B: AR EARFIFRAUVERESHA
C: Conversion plants; C:¥iiTi5

D: Fuel fabrication plants; D : ¥R T L5

E: Reprocessing plants; E: BUIETI

F: Enrichment (isotope separation) plants; F:oBgfE (ROAn8) ek

G: Separate storage facilities; G : I DETEFER

H: Other facilities; H: ZDftbD ek

I: Other locations (LOFs); I: Zotonsger (LOF) ;

J: Non-nuclear facilities or locations (for item-specific safeguards agreements | J : JERFH 5k X I335FF (I EMPFEFREHBEBED #),
only).

4.53. Power reactors. 4.53 RFF

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.

WIkERE. TEAXBRMEANEAE LK IREZLEETS L EANY LA, HIWT
N-BCFRRI HEHRISTHET 5 2 U TRALEE (TRHLLERFF).

4.54. Research reactors.

4.54 BRFHAERARTFIF
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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.

E#H7E. RAFAILINRO=HDREY —IL L TERINBERFIF. B HER
1u1$®;§%m®f-&)t:1§bﬂ%ﬁﬁ9tﬂf'%c‘t’)%ao DRI —RREY KR TR ICE
YEREIN, BERERAINR,

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.

4.55 ERREREKE
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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 (UFs). To
produce material for fuel fabrication, the following conversions are carried
out: U3Os or UFs to uranium dioxide (UO,); uranium or plutonium nitrates
to oxides; and uranium or plutonium oxides to metal. Operations to convert
UFs 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.
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4.57. Fuel fabrication plants.

Any installation for manufacturing fuel 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.

4.57 ¥ MmITiE
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4.58. Reprocessing plants.

Any plant especially designed for or containing essential equipment capable

of reprocessing nuclear material.

4,58 BUETG

MWE c BRIET 57 DICFR IR INEARIEFAIRRIEE L L 5,

4.59. Enrichment (isotope separation) plants.

Any plant especially designed for or containing essential equipment capable

of enrichment (isotope separation) other than analytical instruments.

4.59 R#E (RMUA42E) T35

PRI SN EME (RALRDEE) T 57D ISR IN A IS TR Kk
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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.

4,60 MILO)RTEIFESR
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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).

5. BMENHE
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The TAEA 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.

DIRATH %,

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.

5.1 BYMEOEEEE
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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

Dividing operations involving nuclear material into material balance areas

5.2 BMENHE
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(MBAs) and establishing material balance periods (MBPs);

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

Measuring and recording all transfers of nuclear material from one MBA to
another or changes in the amount of nuclear material within MBAs due to,
for example, nuclear production or nuclear loss;

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 program 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 MUF) to assess
whether all nuclear material flows, whenever applicable, inventory changes

and inventories are correctly accounted for.

State/regional authority level

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

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

Providing for IAEA inspector access and coordination arrangements, as
necessary, to enable the IAEA to carry out its verification activities;
Verifying the nuclear material accountancy performance of facility
operators, as provided for in the State/regional regulations;

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

whether all nuclear material flows and inventories are correctly accounted for.
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[AEA level

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

Determining the effectiveness of the SSAC/RSAC;

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));

Testing the MUF against its estimated uncertainty (o MUF) 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.

IAEA L RJL

REHEEREICHEINIETSHE2ERET 52 LICLY ., BROZERVED 5D
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5.3. Inventory.

The amount of nuclear material present at a facility or location outside

facilities (LOF) at any given time.

5.3 &E

EENRF AT, FERXISHERIDIGFT (LOF) ISFET 2HMENE.

5.4. Annual throughput. 5.4 SFHANEE

The “amount of nuclear material transferred annually out of a facility working | AFFALIRRES TR L TV 25D 5 | ERICBBRINIZMWENE (153, 99
at nominal capacity” [153, para. 99]. 1B,

5.5. Throughput. 5.5 NEE

The “rate at which nuclear material is introduced into a facility operating at | 7 /LB L TV 2 HERICHAN SN Z2MENE (6618, 84I1A],

full capacity” [66, para. 84].

5.6. Near real time accountancy (NRTA).

A form of nuclear material accountancy, particularly for bulk handling

5.6 EREFRIFHEEE (NRTA)
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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, NRTA 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.

BWEEECTA T LT LB EES B EERVEREST — 5 2 RH L. &
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5.7. Material balance area (MBA).

As defined in para. 110 of [153]: “
that:

[A]n area in or outside of a facility such

(@) 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:

5.7 MEWXZ XK (MBA)
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“To determine material balance areas to be used for Agency accounting
purposes and to select those strategic points which are key measurement
points and which will be used to determine the nuclear material flows and
inventories; in determining such material balance areas the Agency shall,

inter alia, use the following criteria:

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

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;
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

If the State so requests, a special material balance area around a process step

involving commercially sensitive information may be established”.

FIAEA D EBEWICERINIYERZIREEZREL. KHWENDRANRUVEE LR
EFETS5EODIERAINLIEIENESTHLIRELER BEL) 2RIRT S 2 ¥,

COEDMERXIRIBERET SR B (Agency) BHRICATOEEZTA NS D
NEY5:
MERTRIBOARETTIE, MERIEEET S U TELREICEHETIRTTH
% ;
MERZIEIKERET 2RI ANOBENTLMELEHR L, TNIIL > TRER
& NEATMEALL. BRELEM BER) ICHEEEXZERT S0 HLERA
ORVEREZFATE2HODIMELERIXRNETH S ;
—ODEERIIIEHNOH A F THERAIN TV S SZHOMERZRIKIE, TAEA H°Z D
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RIKISHET 22 TE 5,
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5.8. 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. LOFs
covered by such an MBA are often identified as key measurement points
(KMPs) within the CAM.

5.8 v vFA—IILMERIKK (CAM)

BME O EEE D BH L. BORBDIERIIDIGAT (LOFs) & A/ —F 2MERX
X% (MBA), &L 3% MBA #°4/3—9 5 LOF 13, CAM AOEZERER (KWP) ¥
LTHEINGZ LS\,

5.9. 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

5.9 WEREM (RER)
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“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.”

CHENOTDRERIF SN RBIND L) % REHERORET P IR Y
RELEM 3. WERIDHEICHT 2 TEREIITHN,
ERFENCONDIBAEED. .
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ﬂf:iﬁ’:ﬁ'o % LJT\
HLABHL

5.10. 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.”

5.10 FZERER (KMP)

[I53]JI08 BT TOL I ICERZINT VS
T ED RN EESHET 32-OICHETE 2L )L TEBMENEET 218
Fio 6~ T, TEBRIZELS ICIE. WERXRBICET 21> Ty b7 T b
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5.11. Batch. 5.11 Xy F

A portion of nuclear material for which the composition and quantity are defined MMEN—ET, AR EEVE—DARITBEEICL > TERINSG LD, 1D
by a single set of specifications or measurements. One batch may be composed of | D/Xy FE, 12D T A T4 (item) THERINZIFHELHUL. W<2HhDF|#
one item or a number of separate items, or may be in bulk form as a whole. DTATLTHERINSGIFELHY)., ERELTINILIODEETHSIHELH 5,
5.12. Batch data. 5.12 RNy FF—%

As defined in para. 101 of [153]:“[T]he 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:

(@) 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

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

For reporting purposes the weights of individual items in the batch shall be

(153] DI TKUTOLIICERINT WS

"TMMENDZTENHREE., RUTIL =LY IS5 >05E. BYLISEICIERE

MIAEKDRERE, STERMIINTOLEY L T5:

(@) BAETILE=ZDLDT S L

(b) BEEINELIS IOV TIE, £ (total) WS>D TS5 4L, ZHORMKIZE
INBEHUS52235 RUD5223B30EE7 5 b

) bM)oL, RARISI>XIILILIS>DEREFOT S 4,
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added together before rounding to the nearest unit.”

ICEEFINR IFIER 570,

5.13. Source data.

As defined in para. 115 of [153]:“[ T]hose 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.”

5.13 Y—R57—9%

[153] IISEETUTDLHIITERZINT VS :

TMEEERNL. Ny FTF—IERET S, BEPIEREPICEFEFINA, X
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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.

5.14 RET—% (RIZFHT—2)

BMEDTAT L, Ny FRIIRA NS -9 5 —BIIHEBR T 2DICSERT—
9, BlalE. MERZEIKWMBA)., BME I 7. /Ny FHF. MExk, £EZE
BB THS, Ny FHNF (XY FID) IMBART—ETHSZ X
I3EE, MBARD 2D D /Ny FARBFICE /Ny FIDEHF DI LI TERW,

5.15. Unified uranium.

A category of uranium, 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
(SSAC/RSAC) must

account for and report the grams of total uranium and grams of contained

for accounting for and control of nuclear material

250 plus 233U regardless of the enrichment for the batch of nuclear material.

The use of a unified uranium account is a point of negotiation in the

5.15 #—o 5>

INFCIRC/153 BRFHEBMENT T. BMENHEEE - REBWTEAINS Y
FYNRHT, IRTH (FhbbRA Hib. BB V70— (FE—) &t
BIIEING, MERIMIKMA)RVEA (XI3K) MYMEHAEETEHE
(SSAC/RSAC) 2. BME D/ Y FORMEICHRLL. 2V5>0T7 505, @
B 7>2235r 75223830 E 7T L BEHEL. REL LTI R SRV, Hi—
VI UHENEAIL, MBEEBIIEITARFORA T FTHS,
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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.

5.16 ¥k — F (MDC)

BE T 5 EREEHEICA TS CHEBREICHBI 2RME Sy Fok, Al &
WE N FiE, I— FI0DLSD/5A—5, Thbt, WBHHR, (L2ER.
HUADREELED I 7. BEREY BEICL->TRRING,

5.17. Inventory change.

“[Aln 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;:

(@) 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 [AEA safeguards and termination of IAEA safeguards on
nuclear material transferred to non-nuclear use.

(c) Re-batching: Changes in the structure or name of a batch are referred to

as re-batching 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.

5.17 HEEXE

TEIRZ R H T S E D /Ny FEA DR,
EEIZIE, UTOWTANEINS :
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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].

5.18 #ARUEE (EEZXEI— F :RF, SF)

IAEA DIREBEEBE DR ¥ 7 2HWE N E AN D ERZER, ERZERIN-&mE
2t 2 EEIZ[I153]91 8IS, FAREHEEZETSEICL S INFANDBRDOEMHIL,
[153] 631H., 92718-963E, |07 BIHEIMN TV S,

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).

519 EIWRN (EEZE3— F :RD, RN, RS)

[153] 107382 L % v, EADMOY)E IR Z ik (MBAs) 5~ 5 DN, FERIEHE (GE
FFoRY) EED LSO, XiF (BENGEEREREICE D) REEENRB AL
BIF32ZANTH S,

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.

5.20 ZEER (EEZXE2— F I NP)

[153] 107 FBICL B, RFPCEHEMEICRE L TR EMEME*EKRT 52
Yo BOHEMEME DK ERKIIMERICHLERTE S,

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.

5.2| B¥ulm (EEZXEHI—F :GA)

MERIEIZMBAICHFET B2 FRTELRVWEMNE, L, FEEICLSEEER
B TREINEBEER

5.22. De-exemption (inventory change codes : DU, DQ).

Reapplication of safeguards on nuclear material previously exempted

therefrom on account of its use or quantity [153, para. 107].

5.22 REHEEBERA (EEX&H2— F:0U. 0O)

BEIFERABXIIENZER 4 > TREEHEE D SRS N BEME 1T T 245K
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5.23. Retained waste (inventory change code: TW).

“Nuclear 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 IAEA safeguards but is not included in the inventory of the
MBA. See also waste.

5.23 RERE (EEXEH2—F:TW)

T IIBRELOBEMDERLYDOBERTTREL > L RO SN, 5D, BF

BEN5ME) [153, 10TIH], HAERRCRETHEAINIEROEEZH L,
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EilClzginiey, BEENLERNZ L,

5.24. Domestic shipment (inventory change codes: SD, SN).

“Shipments to other material balance areas or shipments for a non-

safeguarded (non-peaceful) activity” within a State [153, para. 107].

5.24 EAILY (EEX&32— F :SD. SN)

EARICE TS "MEoMERZRIKISHT 2 XISEREEE (FEFF8y) FEHn 1
oty [153, 1073E],

5.25. Nuclear loss (inventory change code: LN).

“Loss 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 241Pu)

during storage.

5.25 ZEYEFE (EEXEHI2—F LN

TMRICDFER, “MEHN DO TEIILEMARICEIART 5 2 L ICL 2%MENER,
[153, 10738], #%&9EFHICIZ. BRFIFATORMEDRGECETR T O BE (F 418
2py) HEINS,

5.26. Measured discard (inventory change code: LD).

“Nuclear 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].

5.26 RIEFBER (EEXEHI— N :LD)

FCAE SN, RITAZEICE DOV THEIN, SoLZRFAHAMABICEIRVWLILA
ETRyINEWE, [153, 1071E],

5.27. Exemption (of nuclear material) (inventory change codes: EU, EQ).

“Exemption of nuclear material from safeguards on account of its use or

5.27 (BMHE®) Rk (EEXS 21— F :EU, EQ)

"TMENERBENXIZBECEZER ¥ 2 RERENEALMR, [153, 107HE],
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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].

5.28 IAEARREENOKRT (EEXH2—F :T0)

(153135 TEICE DL, M ED IAEA REHENKRT,

5.29. Other loss (inventory change code: LA).

“For example, accidental loss (that is, irretrievable and inadvertent loss of
nuclear material as the result of an operational accident) or theft” [153, para.
107].

5.29 zofeniEk (EEEXEHI—F LA

M2 1L, BEEEL (DF Y BEFOBEHUCL ZMENEERE,NDER LW
frk) B, (153, 1073,

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.

5.30 YAy F> 7 (EEEXEHI— F :RM, RP)
MEURZEKIFMBAICH T B/ Ny FOBH (BEISNARREE T, XIIMBAZKIZH
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EEICEET 2L LIS, BERET S LICL->TERT L2 TE S, 15
EINENYFITBIT32INLDRPVDRUNIST 5Emid, HErLEEEHTH
2H0:0E NI, BIANEETRARICREINEIRNETTHS, /Ny FEBHFI— FOF
MEEEIL, NV FRBET TR, BENLREFLSINSD, SNLHICREIN
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5.31. Adjustment.

“An entry into an accounting record or a report showing a shipper/receiver

difference or material unaccounted for” [153, para. 98].

5.3 REBR

ZIEZR (SRD) XRIIEEZ* FTtERBEIIRE~DEH, [153,981E]

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

5.32 EFTIEBEIR
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“An 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]

[153] I3 TUTOLIICTEZINTWS,
MEEINLBY 2EBET S0, IUAOFABREIIREICEANINERE
IBEINIREEEY RT 572012, SRR HBIIIREICENT S 2 £, &7

entry to which it pertains.” Eld. zMHEET B[RO ]JRANBEEFE LR IFNUTR SR,
5.33. Accounting records. 5.33 FENEHE

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:

“In respect of each material balance area:

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

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

All adjustments and corrections that have been made in respect of inventory

changes, book inventories and physical inventories” [153, para. 56].

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].
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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

5.34 #HfFiis&k (B¥KHR, EERansk)
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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:

“In 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) A description 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].
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Ol sn-EEmnzcih, [153, 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.

5.35 EEETHE
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5.36. Measurement system.

5.36 RlENER
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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:

@)

(b)
(©)
(d)
(e)
)
9
(h)
0]

)

(k)

()

Identification of key measurement points (KMPs), accountability
areas, inventory locations and the characteristics of the nuclear
material to be measured;

Specification of the measurement performance desired;
Specification of the measurement techniques employed;
Specifications for measurement equipment;

Equipment maintenance provisions and procedures;

Operator’s qualifications and provisions for training;

Calibration standards and procedures;

Routine measurement and data analysis procedures;

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

Procedures for generating sample plans and obtaining
representative samples;

Procedures for combining measurements and measurement
uncertainties to calculate material unaccounted for (MUF) and
MUF uncertainty ( 0 MUF);

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
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such standards”. Such standards include the international standards of

accountancy (ISA) and international target values (ITVs).

PEEBEEFE TV) »"EIns,

5.37. Metrological traceability.

As defined by the Joint Committee for Guides in Metrology (bold omitted):
“Property 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”® .

3JOINT 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, Sévres (2012).
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SHEMEAA NICEY 28RZER.

International Vocabulary of Metrology: Basic and General Concepts and

Associated Terms (VIM), 3rd edn, 2008 Version with Minor Corrections, JCGM
200:2012, JCGM, Sévres (2012).

5.38. International standards of accountancy (ISA).

Values of the relative measurement uncertainty 6 E 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 6 E (expressed as a relative standard deviation (RSD)) for different

types of bulk handling facility.

TABLE 3. EXPECTED MEASUREMENT UNCERTAINTY &g (RELATIVE
STANDARD DEVIATION) ASSOCIATED WITH CLOSING A MATERIAL
BALANCE

Bulk handling facility type O
Uranium enrichment 0.002
Uranium fabrication 0.003

5.38 EHEICETSEEREE (ISA)

MERZ TIRABICFRINZETALBEDTHENT SE OE, 215 DEI,
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Plutonium fabrication 0.005
Uranium reprocessing 0.008
Plutonium reprocessing 0.010
Separate scrap storage 0.04
Separate waste storage 0.25

FIL k= LT 0.005
5 BRI 0.008
TIL b= LBRIE 0.010
BIDR I Ty TEB 0. 04
R 3L 0 BE AT 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 IAEA. The values are regularly updated to address
changes in measurement capabilities, methods and techniques and their

application to nuclear material.

5.39 EIFRBRME (ITVs)
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5.40. Stratum/strata.

A grouping of items and/or batches having similar physical characteristics
(e.g. 235U 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  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).

5,40 R +5—9 (BR4%)
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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.

5.4 IREEE

MEIRZIRE (MBR) n&EHEY. EEZHREE (ICR) XIIEAEERME
(PIL) O RT AR ENEH L DOBNZR*HAT 5-DITERINS, MBRDOEZ
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ETH5,

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).

542 V=X FXxaArb (IBRER
V—RT—IPREINLERELED. HEVAT L (B8R ITBVWTBEHICL
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5.43. Book inventory (BI).

“The 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 BI
value is typically maintained in an accounting record known as the general

ledger.

5.43 wREHEE (BI)

"MERXEBOEANEEEYL. REEREE TICHRELLETOEERE (8
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5.44. Physical inventory.

The 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 IAEA during a physical
inventory verification (PIV) inspection. The ending physical inventory for an

MBP is also the beginning physical inventory for the next MBP.

5.44 EEE

TMERIRBAOH 2BATFTICHIBMEND /Ny FEIIODWT, BEINE
FIBICH > TAEXIIHEEINLZTRTOENEET, [153] 11318, WHEIRZEARM
(MBP) DRAEEF R VIR TN EAEE L., EEERENERL LTEEFICL->TR
EXN, BEBEPMECPIL) Y LT IAEA ISREIN S, EEEIX, EAEERSE
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HEENDEEETLH 5%,

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
UFG6 cylinders, UO2 powder in drums and any other increases are combined

in the inventory of the material balance area (MBA).

5.45 MERIDERER
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5.46. Material unaccounted for (MUF).

The difference between book inventory and physical inventory” [153, para.

111]. This is calculated for a material balance area (MBA) over a material

5.46 frEZE (MUF)
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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 Y, MUF
can be described as the difference between the ending Bl 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 ¢ MUF.

—RREYIRD L HITEHNINS

MUF = (PB + X - Y) - PE
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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).

5.47 RMRAEEZE (RTAMUF, CuMUF)
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5.48. Shipper/receiver difference (SRD) (inventory change code: DI).

” The difference between the quantity of nuclear material in a batch as stated

5.48 RiMER (SRD) (EEZXE2—F :DI)
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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 UO2 drum and the receiver
declares a measurement of 95 kg, the SRD is 100 — 95 = 5 kg.

INFERHENENZE, (153111438, SROIE TS RICH <A FRICH L B EEEMA
H5b, (SROODTSRIE, MED HBk, TH3, ) BlalE. HhEEHLUV0,D FF 4
FITOVWTHFRENOEE I00kgr & L. ZAEHGBkgL B4 L2354, SRDIZ 100
- 95 = 5kg¥ % 3,

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).

5.49 RIRTILMER (RFRSRD)
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5.50. Material balance period (MBP).

The time between two consecutive physical inventory takings as reflected in
the State’s material balance report (MBR). Under some item-specific

safeguards agreements, the term is used to refer to what more accurately

5.50 MEUNZAARM (MBP)
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should be called the book balance period, since the beginning and the ending | ¥ =@ IZ{FRIMN 3,
dates of the period are not linked to physical inventory takings or to the

inspection dates.

5.51. Examination of records. 5.5| EENIRE

A set of TAEA 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.

IAEAD —ENELEED I . [I153] TILRLHFNRE. [66] TIIEEITEE L FIIN
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5.52. Updating of the book inventory.

AnTAEA 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 BI value established during the previous inspection and uses facility
records and supporting documents covering the intervening period. The BI
value is the basis for verification of the inventory of nuclear material actually

present in the MBA as of the date when the Bl was updated.

5.52 WREEENEH
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5.53. Inventory change verification.

An TAEA 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 [JAEA accountancy

verification methods

5.53 HEEXHNRRA
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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 (TIV).
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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).

5.55 fEEEAfEZ (LII XL IIL)
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5.56. Physical inventory verification (PIV).

An TAEA 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 [AEA.

5.56 REERRA (PIV)
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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 refueling in a given calendar year. As a result of changes in
fuel design and reactor operation, utility owners are increasingly operating
reactors for extended periods between refueling (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 (IIL)
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.
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5.58. Interim inventory verification (IIV).

An TAEA inspection activity that takes place within a material balance period

5.58 RIEEMRER (IIV)

MG ZHAR (MBP) RICTHMN S IAEA OB ZEEE), L H LREAIT, EEFMER

(2025 & |1 B (% 2 hR) INMMJ - JAEA/ISCN)




(MBP). Such verification is for timely detection or, for example, for

reestablishment of the inventory of nuclear material.

XIS EDEENDBHENHR CIITHhI5,

5.59. Verification of nuclear material flows within an MBA.

An TAEA 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.

5.59 MBA ANME NRNNIRA
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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 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
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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
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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
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and quality. As an example, ‘BQ2F’ stands for complete fuel elements fora | &%, ZDL I RFMII. I— F I0ITHEINT W3,
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. 5.63 &tk

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 uranium, 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.
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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.

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.
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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
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(for more details, see Code 10).

TABLE 4. ELEMENT CODES USED IN ACCOUNTING REPORTS 4 HEBRETEAINSZTRI-F
Keyword Code F—7—F a—F
Depleted uranium D HiLo 5> D
Natural uranium N ARV > N
Enriched uranium E - A E
Uranium, unified U —Io v U
Plutonium P TILb=" L4 P
Thorium T RN T

5.66. Category change procedure. 5.66 EAEEFIR

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 uranium 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

DS VDMRBEREDINEEEDLIN, TN TE—DORXPIEEEX
Lir7'7/7b‘/ﬁ:/n\\ /Ffi%ﬁ %'fb\ mbﬁ@?ﬁg%t L—(E&)\ﬁ\
BEI— NI Tn@EY @ -

ﬂf' ?En\ X
TEINIGE, FRAINS

EN: SBfEY S > SRR > ;

ED:BMEI S > b4k 5 > ;

NE: RRISUHNLRBIEDIS > ;

DN: B S5>NLRABIT>;

DE : bS5 > LMY S5 > ;

ND: RIS 65D T>;
MEIRZHREMBR)DIBE, MEINAERLZEEIR. VI VORI EEINLRD
IKBRBIMERZIOBDE L TREINEZRETHY, BRYLTELAEYIVOR
PR LZMERZIDEMYE L TREINEZRETH S, EEZLEBHRES (ICR) Tid.
RAoEEIHELAZI— FPERINERETTHY. rﬂzf%f:J\ T8, RV "M
EMITTENEE, IE. BROFWERDICHE> THREINS, Fi— L L THREINAY
5> @E“”Em&w(#mm:—Plo%%%h
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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 uranium 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).

5.67 RER—2Z
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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.

5.68 HERe
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6. NUCLEAR MATERIAL MEASUREMENT TECHNIQUES AND
EQUIPMENT

Nuclear material verification depends on techniques and equipment for

6. BMERERIRUHME

ME DAL, BMEDH > 7)) > 7 RE PIRD =DM L BB ITIKEBET 5,
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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.

MIBAZEIL. RIEMBORENO, FLBENEEEZRET 5O DEH T 1£14#
T5LEDITNETHS,

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.

6.1 RIE

BEVZRT LDy b7y THRERCRE#E ITBEY R T LOMEED RN &
YMERFICAVONS —EDEHT, AEMBOEACENREELRT LEL
SNHZENBEL NDHE*EEBILT ZZ L. REICL > T RIENAS 72 &R/AIRIC
A, MBEILAEVRTLORBELHET 22 LTS %, REW, BAINLE
EMEXIIBELTANVTUITHON S, RE (RIIEHOKRE) ORI, REMAEL
WIEN S XEICREIN. REBBIIRENNSA—9nfEEL L LT, FlIZAERE
HBROETEINSZ L H S, REIRZICIE, BAEZBZ2058N I 6, FEET 518
RRUVABNBEDEBZDHELXEDEIXENH 5,

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 traceability. Certified reference materials
include the following:

® Primary (measurement) standards, which are of high metrological

quality and have an acceptable value without reference to other

6.2 REME (BEWH)

BEINAHEICH L THRICHETRELAYET., BEIEE L L 245D
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standards;

® Seccondary (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.

o X CRIE) 12 : —RIBEICEDKREZAL THIING ;

o RE/MEXAFRE: RENRIFEIIZREBELOBRICL > TEMRITFIN
ZQ)O

6.3. Bulk measurement.

Determination of the mass of material subject to IAEA 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, 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 IAEA
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.

6.3 /NL7RE
BHEADEFMERER. 7> 7 AOBERCMEKL L. TAEA REHEE DRBOTE
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TN TRBEEDE ST U TE, TNICLY REHEICHET 5 RAMk0R
EXRAERICHEDILZMERE EMISRET 522 00" TE 5,

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.

6.4 <wbYwI2R
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6.5. Material sample.

A part or quantity selected from a larger group of items or quantity of material

6.5 MEIAK
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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.

XIZE, FRIREMEEF ORI T, 22 Y BRI BERINAERAIINENIEE
INERHEERRTSHLDTHEILEERT %, MERAHIE. BEDNEZDHIC | 2
DT7ATLIIBENSHEBRINSDEONETH %, BEERIL, | DXITEHD
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NEDEREHERIRT 22 LICL>THLNS,

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

should then be

homogenization of material (e.g. solutions) prior to sampling may be

groups sampled separately. In material sampling,

required to obtain a representative sample.
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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.
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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

synonym for ‘analysis’. There are two methods used: destructive analysis

(DA) and non-destructive assay (NDA).

6.8 oFT
BESEYMPICEETSEMENE AR EEET SR8 E, COREIR "o
(analysis) s MEIZZE L L THL AW SN S, BEEDH (DA) ¥ IEBIESHT (NDA) D 2 >
DHEDDH B,

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

IAEA 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.
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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).
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6.11. Controlled potential coulometry.

An electrochemical method for measurement of the mass fraction, whereby
the element to be analyzed 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 IAEA’s Nuclear
Material Laboratory to determine plutonium, especially for reference

materials.

6.1l EEBMZ7—aAR!)—
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6.12. Gravimetric analysis.

A technique whereby the element to be analyzed 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 analyzed in the compound. For example, at the JAEA’s Nuclear
Material Laboratory, ignition gravimetry is used for determining uranium

concentrations in oxides by converting them to stoichiometric U308 for
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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. 233U for uranium, 242Pu or 244Pu 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.
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6.14. K-edge densitometry.

the

fraction/concentration, or in solutions by determining the ratio of the

A technique for measuring uranium or plutonium mass
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 uranium and plutonium mass fraction/concentrations in mixed

solutions, including highly radioactive spent fuel solutions
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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 analyzer 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
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yield the isotopic ratios.

6.16. Gas source mass spectrometry (GSMS).

A mass spectrometric technique in which gaseous samples (e.g. uranium
hexafluoride (UF6)) 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.
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6.17. Thermal ionization mass spectrometry (TIMS).

A technique (also called surface ionization mass spectrometry) in which
picogram to microgram 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.
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6.18. Alpha spectrometry.

Measurement of the energy spectrum of alpha particles to determine the
abundance of alpha emitting isotopes such as Pu and **Cm in the material
measured. At the JAEA’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.
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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
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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.
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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

6.20 H>eBAR7 LX) —

REBICAHT A IBROIRT bL (ZxLF—r5RE) £REL. BAAKDR
EYHFEEEHAT S, 2HE BIEINEZIART bLEe, HEDRAKIIOWN
THILINEZRT 97473V ESRTE2 0, H5B VI3, BAHEICER SN LM
PHRBENDL LT, BAUOBEDOERENENSBOLNLZART MILEEKT S 2 LIS
L->TThN 5%,
RENLREFESHOBRICAFTERWEE, s A 4 ) R8T BIE
INFRRT FILEBIRT 572010 BFEWG (FlAIE RIFL 7V 27 MEREVR
T 4 (IS0CS) 12D MU REBHERENMERAING Z L1 5,
SHETILT =7 L (HPGe) MEB R Y OB * AV EEDMESN > VR IARYT O
A MY =1, T b= L0 RMESITRMERERE PO EERD DRI
LA TRTH 5,

(2025 & |1 B (% 2 hR) INMMJ - JAEA/ISCN)




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.

—F. IS VREBENA S THARI bOA b —DRER, IUEF YA
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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).

6.21 H>2#BIA¥+>
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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 (NaI(Tl)) 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).
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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

6.23 FEAERHB
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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.

ICL BIRHBDORENUE,

6.24. Neutron counting.

Measurement of neutron emission from nuclear material, the NPA 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, *He or fission chambers), resulting in the production of a charged particle

which can be detected by its ionizing effect in the tube gas.
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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 rate is directly related to the amount of fissionable material in the
sample. The relation is typically determined through calibration with relevant

standards.
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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

6.26 PHFSEEIEK
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analyzing the time history of the detected neutrons. The measurement of
large plutonium or uranium 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.

BL.EMENEES*EHICRET 2-0NEBMORE LEFNBITNOLE, $EE
HECEICREROBEAHE (BIAITH) TILL—F) 2RETIEBRIEINTS
Y. ZHUSLYBIMORER LICPEFERLLERRET S22 TE S, 2oRE
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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.
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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)
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of nuclear material samples, and the ESL processes and analyses
environmental samples for [AEA safeguards purposes. The SAL also provides
support for both DA and environmental sampling (ES) programs through the
supply of sampling equipment, quality assurance and training of [IAEA

inspectors.

nftse. SEMRIE. IAABZRE DM ZEL T, DA LIRFEFH ORI (ES) @~
O75L%XELTWS,

6.29. Network of Analytical Laboratories (NWAL).

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

6.29 v +b7—25K5 k'Y — (NWAL)
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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.
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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. Ion 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
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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

6.32 /Xw I T HMEFRBTEEE
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canister assay system (PCAS) is designed to determine the plutonium mass | ICEREFI N T\ 5
in a mixed oxide (MOX) canister.
6.33. Active neutron coincidence counter. 6.33 7774 7HHEFREHEEE

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).
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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.

XRF analyzers determine the chemistry of a sample by measuring the

6.34 HK XMRAHWE (XRF)
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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 [AEA’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.

X# (RIF=RX48) #RET B2 LICE->T Yo TILDFMRERET 5, —
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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
liter.

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.
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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 235U enrichment in an inspection

sample subject to bias defect verification.

The COMPUCEA method has been applied at various sites of the nuclear
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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.

A 7INDERBRBIFTHEAINTWS,

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(III), 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)

but provides faster results and requires a smaller number of staff and a less

expensive set-up.
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6.38. Equipment Radiation Monitoring Laboratory (ERML).

The TAEA laboratory which provides radiation monitoring of items returned
from verification activities in the field such as safeguards systems, seals and

environmental samples. It is located at IAEA Headquarters in Vienna.
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6.39. Sample transport.

There are three categories used for transporting most IAEA safeguards
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related samples:
(@) 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 Regulations4); 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 UF6 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.
(Footnote)

4)  INTERNATIONAL ATOMIC ENERGY AGENCY, Regulations for
the Safe Transport of Radioactive Material: 2018 Edition, TAEA Safety

Standards Series No. SSR-6 (Rev. 1), IAEA, Vienna (2018).
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(BE)

4) EFRRTFAHHE
2018 Edition,
IAEA, Vienna (2018).

(©

Regulations for the Safe Transport of Radioactive

Material: IAEA Safety Standards Series No. SSR-6 (Rev. I),

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 analyzed to gain
information about the elemental, and even the isotopic, composition of the

material.
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7. CONTAINMENT AND SURVEILLANCE

The IAEA’s safeguards approach for a facility is based on nuclear material
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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.

SFEEREALLTEY . HLRADRUVER (C/S) FRAEVICE=9 ) > TIcL Y
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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
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containment is usually ensured by complementary containment/surveillance | 1%,
measures.
7.2. Surveillance. 7.2 ER

The collection of information through direct inspector observation or
recording devices for use in maintaining continuity of knowledge of nuclear

material, containment, JAEA assets and site activities.

MWE., BEE. IAA FIANRUHY A MEECET 2mB0ERMEEZHIET 570
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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).
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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

7.4 HEp
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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 seal 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.

(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).
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7.5. Containment/surveillance measures.

The

containment/surveillance devices and systems to complement nuclear

application of containment and/or surveillance provided by

material accountancy. The use of containment/surveillance (C/S) measures

7.5 HULADH/BERFR
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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 TAEA and contributing to cost effectiveness.

Examples of applications of C/S measures include the following:

(@) 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 IAEA equipment, working papers and supplies have not

been tampered with;

If necessary, to isolate (‘freeze’) nuclear material that has not been

(d)

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 TAEA 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 IJAEA
has been agreed upon between the TAEA and the State.

HIFEXENLLTVWS, << NIBEC/SFRISEZRENTEDEAR % A/3— L. IAEA
D= HDEDEBEFEMEDERRUVEREHRICERT 5.
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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, IAEA assets and site

7.6 #LAd/BEHRMNER

G, IAEA FREY). T4 FMEEHCET 258 0@ 2 #IET 5 -DICERIN
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activities. Each containment/surveillance (C/S) system is designed to meet a
purpose specified in the [AEA’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.

IABA REHEF A THIEINABWE B AT LKA IN TV S, FEEEED
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7.7. Vulnerability assessment.

A formal evaluation of the security of IAEA equipment, consisting of a
vulnerability review by the IAEA and/or by external experts. Vulnerability

assessment is part of the equipment authorization process.

7.7 Heds Tl
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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.

7.8 FEFAIERD (JUA)
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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).

7.9 HEFAMAKE (UE)
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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

7.10 A DOEME
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compromise the confidentiality, integrity or authenticity of equipment,

containment or data.

DAL DWIREE L < (3EFHIEEH,

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)

Surveillance Review (NGSR) software.

and Next Generation

7.11 BRI AT AL
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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.

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 indication, data authentication and

ensure tamper

encryption/decryption.
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7.13. Core discharge monitor (CDM).

An unattended monitoring system (UMS) featuring neutron and gamma

7.13 B8 (R RYELE=9— (COM)
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detectors installed close to the core of an on-load, refueled power reactor to

monitor the charge and discharge of irradiated fuel bundles.

BB ULERFIFOIFCIHLICEREINAATEFRUOA >R ER2HEALIEILS
=Y T 25 40 (UNS),

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, refueled power reactor.

7. 14 {ERFRE/ N> FILEHEEE
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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.

7.15 9w THMEHRE (PGET) YR T4
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7.16. Reactor power monitor.

A neutron monitoring system placed outside the reactor biological shield to

monitor the power level of the reactor.

7.16 RFFEAHAET=9—
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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.

717 RKAHARE
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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
are performed with an in-core neutron detector, such as B-10 tubes or fission

chambers, coupled with a counter.
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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 3 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.

7.19 BaHREBE=—5 —
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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

7.20 ZREFE

IABA IC 5D DIRFBEREERE N, 5B ONLFERIVERICZOBEHNS/FONELD
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authentication in unattended safeguards equipment.
7.21. Encryption/decryption. 7.2] BESML/BS1E

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.
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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.

7.22 #EBEeMHT—9
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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’.
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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 seal
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.

7.24 EEACiHE
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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

7.25 #ERMRT— 9= (RDT)
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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.
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7.26. Equipment authorization.

The TAEA 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.
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7.27. Equipment validation.

The TAEA 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.
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7.28. Safeguards system with remote data transmission capability.

Any unattended containment/surveillance, monitoring or measurement

system authorized for IAEA safeguards use which is capable of transmitting
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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.
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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
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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 [[AEA/NVS/1].
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8.1. Environmental sampling (ES).

In the context of IAEA safeguards, the collecting of samples from the
environment with a view to analyzing 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.
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8.2. Location specific environmental sampling.

As defined in Article 18.f of [540]:

“The 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.”
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8.3. Wide area environmental sampling.

As defined in Article 18.g of [540]:
“The 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
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nuclear material or nuclear activities over a wide area”.

Article 9 of [540] provides that the IAEA 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.
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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.
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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.
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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.
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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.
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8.9. Baseline environmental signature.

Data (derived from the analysis of environmental samples taken at, and in the
vicinity of, a location) 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.

8.9 N—Z 54 VRIFARFE

ZDGFA TR BRONSEME L ERINSGTFEB} /B OT ST -9 (XDIFAK
VIR THRIRINZREZROT» 5B oNAB D), PTER L T DBFAICE T
ZHREINLEZHORICRISHDOFELNH 535613 BREITEMARTINS, X—
254 VBEFHOBERIT. BIBRBRINEBERHOSRBERLTMT 5200
2EER L TERINS,

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 takes wipe
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 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.
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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).
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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).
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8.14. Particle analysis.

The analysis of individual micromere 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.
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8.15. Fission track analysis.

A technique applied to environmental samples to detect and locate particles
containing fissile nuclides (e.g. 239Pu, 235U). 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.
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8.16. Scanning electron microscopy (SEM).

A technique used to image and analyze individual micromere sized particles
extracted from an environmental sample by depositing them on a conducting
substrate and examining them with 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).
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8.17. Secondary ion mass spectrometry (SIMS) (including large geometry
SIMS (LG-SIMS)).

A technique for measuring the isotopic composition of individual micromere
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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 analyzed 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.
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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.
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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 uranium 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 IAEA’s Safeguards Analytical Laboratory (SAL) for
bulk analysis of environmental samples for uranium and plutonium quantities

and isotopic composition.
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8.20. Minor uranium isotopes.

Those isotopes of uranium which are less abundant or do not occur in nature

(i.e. all uranium isotopes except 238U and 235U).
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8.21. Environmental samples.

In the context of IAEA safeguards, samples collected from the environment
with the purpose of being analyzed for parameters that can reveal information
about nuclear material handled or related 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.
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9.1. Material balance evaluation.

A statistical evaluation performed by the IAEA, once the material balance is

closed, to:

(MUF),

shipper/receiver difference (SRD), D statistic, operator—inspector

(@) Test whether any non-zero material unaccounted for

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

behavior.

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 0 MUF. The material balance evaluation as

performed by the IAEA includes the following;:

(@) Estimation of 0 MUF, evaluation of the operator’s declared MUF, and
assessment of associated trends and of the cumulative material
unaccounted for (CuMUF);

Comparison of 0 MUF with the international standards of accountancy
(ISA);

(c) Estimation of the standard deviation of SRD (denoted as o SRD),

(b)

evaluation of SRD, and assessment of associated trends and of the
cumulative SRD;
Estimation of the standard deviation of the D statistic (denoted o D)

(d)

and evaluation of the D statistic for strata verified by the IAEA and for
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the material balance area (MBA);
(e) Evaluation of IMUF.
Note: Statistical MUF evaluation applies only to bulk handling MBAs.

IMUF o (BB A R HE L 7= MUF)
S FRETEY MUF SHMEIE/ VL 7 BRIR MBA IS AHERI NS,

(€)

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.
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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.
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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.
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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

(MUTF) to a desired value in order to conceal diversion of nuclear material.
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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 MUF) 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 0 MUF is large because
measurement quality is poor, because there are large quantities of poorly or
improperly accounted for 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.
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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
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test based on o SRD.

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
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because it can potentially be detected through observation of a statistically | T \\MFE. D NDEAZRHKT 5 I L0 TRETH 5,
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

(o D) is large.

9.9. Defect. 9.9 RiR

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 IAEA’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
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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

1S missing.
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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 IAEA safeguards
the basic formula used for estimating the total number of samples (n) to be

selected in each stratum is:

n=N(1— BP) (rounded up to the nearest integer)

where

N  is the number of items in the stratum;

B 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
(which

identification probability) is the same as the selection probability. If the

detection probability combines selection probability and
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measurement error is non-negligible, the total sample size (n) should be | %,

allocated among several IAEA accountancy verification methods, specifically

methods for detecting gross, partial and bias defects.

9.11. Measurement error. 9.11 RIERZE

The amount by which the measured value differs from the true value. All
measurements are subject to error. In measurements of nuclear material,

from bulk,

measurements. The causes of measurement error include sampling (selecting

measurement errors arise concentration and isotopic
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).

BIEBEVBEEYYERS2VICL BB, 2 TOREIREBENDH S, BMEDRETIIL,
NILZRIE, EEERAE. RAARRE»SRERENEL 5, BEREDRREICIE,
HT) T (BERA»SBONEBDTA TLERIZ LXIIEBNLPEOY
BB (REBHR U > TIL)), HHBORKRE., BRoMNEHREFRICL S
MENZEH. BEFHRVRRG E9H 5, RNEOHETIL. S2Z20EOHEEICIL,
BEIRIERT 28 ZFE (Fubb, BREBELRMEE) OHEEN, BY
BIZ L, &ERnRY) EEINLW,

1l

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 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.
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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.
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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. 14 ZERZ (RE/ 1 T72)

WA TRAABNBRAINLER (TobE REXIIBENEOREICL Y HETRER
RMBEDBD IOV TRHEBHIHEINE) ITKRD AR RFBRE.

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
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example, the standard deviation of material unaccounted for (MUF)
(o MUF) 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 0 MUF) is used to evaluate the statistical significance of
MUF.

5 Definition based on BROOKHAVEN NATIONAL LABORATORY,
Safeguards Dictionary, Rep. WASH-1173, BNL, Upton, NY (1971).

HITERINS,

STy I ANT 2 EILHER.
Upton, NY (1971). IcEILK EH.

Safeguards Dictionary, Rep. WASH-1173, BNL,

9.16. Limits of error.

Limits set around a measured value using estimates of random and systematic
measurement uncertainties which have been calculated 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].
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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
+ 3 0 MUF and the lower confidence limit at MUF - 3 0 MUF, corresponding
to the claim that with 99.73% confidence the true value of MUF lies within
this interval. Confidence limits of the interval MUF % 2 ¢ MUF correspond

to 95.45% confidence that the true value lies within the calculated interval.
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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.
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9.19. Performance values.

Estimates of measurement error standard deviations derived by the IAEA
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 TAEA 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 TAEA safeguards and for safeguards statistical data

evaluation purposes.
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9.20. Hypothesis test.

A test of whether an assumption (i.e. hypothesis) is reasonable in view of the
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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.

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 UO2 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 analyzed 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
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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 o MUF. If the observed MUF is within the interval around zero,
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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
o MUF is assumed to be the true value of ¢ MUF, and the MUF values are
assumed to have a normal distribution with mean zero and standard deviation
o MUF. This means that such intervals are simple to construct, typically by
using 0 £ 2 o MUF or 0 £ 3 0 MUF, depending on the desired false alarm
probability.
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9.22. Typelerror.

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 IAEA 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%).
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9.23. Typell 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 [AEA safeguards, failure to reject a null hypothesis
is equivalent to a conclusion that diversion did not occur when in fact it did
occur, the probability § of a type Il error is commonly referred to as the non-

detection probability.
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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.
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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 attributes test: 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.
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9.26. Variables test.

A statistical test that consists of measuring, on a continuous scale, a
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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’.
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9.27. Critical region.

The region outside the bounds established for a hypothesis test. If the test
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referred to as reject limits.

9.28. Selection probability. 9.28 BIREER

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 — 8) where f8
is the probability of selecting zero defective items in the sample, which can
The

probability for performing an action capable of detecting events is calculated

be calculated using the hypergeometric distribution. selection

on the basis of the frequency of performing the action and the persistence

times associated with evidence of the events having occurred.
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9.29. Identification probability.

The probability that the measurement method identifies that a defective item
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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).
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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
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9.31. False alarm probability.

The probability a 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 [ error). For nuclear material accountancy verification purposes, a (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 %).
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9.32. Verification level.

The selected confidence level (1 — 8) when applying the IAEA sample size
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formula, where (1 — B) is the desired detection probability. Common
verification levels are random low, medium and high (with (1 - 8) = 0.2, 0.5
and 0.9, respectively). Note that the achieved detection probability when
applying a given verification level is not necessarily as large as (1 — ),
because it also depends on the identification probabilities of the applied

verification method(s).
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9.33. Sampling plan.

In the context of IAEA safeguards, the calculation of necessary sample sizes

for a given verification situation. Depending on the verification

requirements, commonly used sampling plans include the following:

(@) 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).
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(d) Follow-up: an additional sampling plan calculated when one or more | (d) 7 #80—7v F: 8yxnH> 7)) > 7HBERVT | DU EDOREHN H - 15E
defects are identified as defects using the original sampling plan ICHHEINZEMDS > T > TEE
9.34. Variable sampling in the attribute mode. 9.3 7rYVEa—-F (BY) E—FIBE332N) 771 GtHE) > 7FIV> 7

The results of quantitative measurements are used only to decide whether or
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not the item measured meets a specified criterion, which is a ‘yes/no’

decision.
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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).
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9.36. Relative standard deviation (RSD).

The relative standard deviation, or coefficient of variation, is defined as § =
0 /1, where p is the mean and o is the standard deviation of the population
distribution. RSD is often expressed as a percentage. In the IAEA safeguards
context, RSD wusually refers to relative measurement error standard

deviations.
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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 €Irors.
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9.38. Statistical sample.

A set of items selected from a population of items (e.g. cylinders of UF6)

using a defined procedure. The types of sampling procedure may include the
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following;:

(@) 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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(b)

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 TAEA 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
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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)
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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
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all phases of a facility’s lifetime until the facility has been verified by the IAEA | 9 4 LD 2EIE %A L TR T 2R TH 5,
as decommissioned for safeguards purposes.
10.3. Inspection. 0.3 EE

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.
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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 the construction of a
principal nuclear facility is in accordance with the design reviewed by the
IAEA. The initial inspection may be carried out as soon as possible after the
facility has come under IAEA safeguards, in the case of a facility already in

operation, or before the facility starts to operate, in the other cases.
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10.5. Ad hoc inspection.

An inspection performed by IAEA inspectors under para. 71 of [153], which

provides that the [AEA may make ad hoc inspections as follows:

(@) To verify the information contained in the initial report on the nuclear
material subject to IAEA safeguards under the agreement;

(b) Toidentify 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.
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10.6. Routine inspection.

An inspection performed by IAEA 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:

(@) 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;

(c) 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:

(@) Audit of records and reports;
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(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.
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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 the State before the arrival of [AEA
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.
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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].

10.8 fEHREER

IAEA BEE B2 MR LRI DIGFA(LOF) TRIET 2 BEEEN—DO T,

E«@iﬁﬁ%#ﬂ%]&ﬁ@ﬁmiu%ﬁﬁﬁm%mo

IAEA H 5

10.9. Random inspection.

A routine inspection performed by IAEA inspectors at a facility or location

outside facilities (LOF) on a date chosen randomly.
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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 [AEA safeguards to provide 100% verification
coverage of domestic transfers of nuclear material and borrowing scenarios.
The SNRI 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.
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10.11. Limited frequency unannounced access (LFUA).

A routine inspection carried out by IAEA inspectors at gas centrifuge
uranium enrichment plants under IAEA 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 [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
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depend on the design and operational features of the plant.

10.12. Simultaneous inspections.

Inspections performed by TAEA 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).
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10.13. Continuous inspection.

Activities that enable the TAEA 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 IAEA
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 I and II to [66].
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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 locations 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 TAEA may conduct special inspections, subject to the
procedures for consultations between the State and the TAEA, 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 TAEA 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 IAEA inspectors have access as follows:

(@) 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

0.15 EENEHNHOT IR (Hk)

[153]76 TEIE. INEABZBENINEEUTOLIICHEL TWVWS

(@ [153]7T1()BEAV TI(DBICHRET Y., BEREICEINLFEREZKRA
L. ESBERREDBMUBICEE L AR ADEL 45 E LIREAT 2B T. KU,
HEBUBRISHRBERBEFANIEEINS T TOM. TAEA BEREIZ. BEREXIL
NICEBELTERINSIBENIBNENDFE T RTWH R BIFGAICHIIEANS

(2025 & |1 B (% 2 hR) INMMJ - JAEA/ISCN)




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.

(b) 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 IAEA has been notified in accordance with para. 92(c) or
para. 95(c) of [153].

(c) For the purposes of verifying the consistency of records and reports;
verifying the location, identity, quantity and composition of all nuclear
material subject to IAEA 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].

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

77 of [153], in circumstances which may lead to a special inspection, the State

and the TAEA shall consult forthwith. As a result of such consultations, the

[AEA 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 locations in addition to the access specified

under para. 76 of [153] for ad hoc inspections and routine inspections.
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Under item-specific safeguards agreements, para. 9 of the Annex to [39]
provides that IAEA inspectors shall have access to all materials, equipment

and facilities to which TAEA safeguards are applied.

WEMFEFREBEEERED T TIE. (39]JOMEE 91813, TAEA BZEE A" IAEA fRFEH
BENHEAINSEI TR TOYWE, #EE, BRICINTISZZILEHELTWVWS,

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:

(@) 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

() Use other objective methods which have been demonstrated to be

Activities which the IAEA shall be enabled to

perform within the scope of inspection are reflected in para. 75 of [153]

technically feasible.”
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and in the relevant subsidiary arrangements. The scope of a routine L9 TBICEREINT VS
inspection under an item-specific safeguards agreement is described in
para. 49 of [66].

10.17. Frequency of inspection. 10. 17 EEOHEE

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

FEEk X T BaR S DY) EUR R K 35, (MBA) D F R EZE EI$. INFCIRC/153 & 1 T {REEE
BHENT TR EEEXIIFMNEE (WTNHOZVEH)H 5 EF T TS 4 (ekg)
UT DR R UHERSND MBA ICH 1T 2BEEZENEE IR, FH | B8 TR S

72 W[I53]79 B, T DO TR TDIFBEITE W T, BRHEE X, ZEREINIEMEIC
B9 % IAEA OERFMER I BARICEET 5, [153] TBIEICINIL, BEEZENEH.
BE. B, 74 I 713, IAEA REHEENHRN L RELESNTRABRN LD
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IAEA 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 [AEA safeguards. For inspections under an item-specific

safeguards agreement, see [66], para. 57 and Annexes I and II.

I OB FNIE L sV, IEMBFEFRBEHEEREICESCEZITOWTIE, [66]
5718, MBE I RV Il 28BN Z ¥,

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)]
without advance notice a portion of the routine inspections provided for in
para. 80 of [153].

. However, according to para. 84 of [153], the IJAEA may carry out

10.18 ERNBMAE
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10.19. Inspection activities.

Verification activities performed by IAEA 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
the

other

instruments and  control  equipment, application  of

containment/surveillance measures, and activities such as

environmental sampling (ES).

10.19 ERETH
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10.20. IAEA inspector.

An TAEA official appointed by the IAEA Director General and approved by

10.20 IAEA EEER
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the TAEA 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 I[AEA inspectors privileges and

immunities necessary for the performance of their functions, as foreseen in

[9].

YT I2ENEREHRERERVZTNREE I ->T. HEEICEVWTEZERUVZTOM
DIRBEFEE1TH. B B 2NARE. BEEBRBBELETIE2FENDINITNOE
ICIREINS, UFEHIREBELIBE. [AAIIEL AT 5, BMEEE (AP)
DFEHLTWBEICOVWTIE, FBEFHEIIZL0]0E I RIHEIN TV S, §
RTHOEWR, ZNZTNOREBHEBENT T, [(INHEINTWSB LI, [ARAE
ZEICXTOEBBEITICKEBERELEREEA 52 L KH LN S,

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.

10.21 BIBIREBD=HDSEB AL (COFVs)

FERRICEH T HIRB TR T 7 € R REHERIRT (DIV), RUBEERSM 0357 (LOFs)
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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.

10.22 #HEZAH (PDI)

T—ADERED, BRI LT EET 8 BB A L VBB THRRICILBEANS
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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’

10.23 EEAF
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(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.

F, (365 B SBERNDBEETELFE. KIBRDZHDFHEZL5IWVEZBEH) W
DRAENMERINT VB,

10.24. Actual routine inspection effort (ARIE).

The
INFCIRC/153-type safeguards agreement, expressed in person-days of

estimated annual inspection effort for a facility under an

inspections (PDIs) and included in the 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 ARIE and other elements of a routine

inspection at a facility are being established:

(@ 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 JAEA verification activities;

() 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.
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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 IAEA safeguards, corrected by a factor that accounts
for the total inspection resources available, serves as a basis for human

resource allocation.

10.25 FHEBEEZEEEHE (PLARIE)
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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 = 30 X+/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
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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 AP.

However, the IAEA shall have access to the following:

(@) 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;

(c) 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 [AEA’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 TAEA with access to locations

specified by the TAEA to carry out wide area environmental sampling.

However, the IAEA shall not seek such access until the use of such wide area

environmental sampling and the procedural arrangements therefor have been

approved by the TAEA 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.

L3N, [540] DELFICL B Y, INBAIZAPDE2RICESE, EicLYBEIN
IR % MM SR RICAREAL TIER 5%, LA LRH S, TAEA (EATICIL
ANTES:

(a) RPEDOKRMEN RV Y 2HERT 5010, BIREEREIC,
%.0.(DXEBESF.a. ((IDTERINEH 5D BI5FF ;

(540] D 5

(b) %2 R TEICL YR INABROEESER VU T2MEICHET 2R
RTS8, RISLZBERICETSGFRELERATSHDIC. E5FbXIET5FE
CTCERINSEH LD BI5FT;

(c) IAEA DIREHE L. BMEI/BEMER I N TR XILHERIN 0357 (LOF)
DFEIEREDEHE S IAEA 2 HRT 20N ERSHE T, £5%a.(iii) T
ERING H 5D BIGFR,

E0ERINALINTRMBT S A TERWVIGE, B, [540, % 5 F.b. 5
R RUBIR] OXARICH > T, tOFERAV/IIBEET B35P1ICL Y BiFR
CIAEADEFEJBLTEOICH LD BB EH EThRIFNER 520,

EIRICEDE EIE TARA IS LURBHLRIRIEEH ORI E T 572 H (X TAEA
ICEVBEINEIBRANDINERA LR IFER 574w, L LAd s, TAEA IE,
ZDEN BEBHLREZRHORBROEARVZDHODFHELEDLIRD
5, TAEABEBBELITL Y AEIN, IARA LB X DB ThNsE Tl TnLH%
IANERHTIER S50,

[540]nE S FICHEDE, EIL IAEAITH L. B RRVE IR TERINSEEHIC
MmAi. FHEDBFAICE T AR EHNERZREXIIEFLE S,

(2025 & |1 B (% 2 hR) INMMJ - JAEA/ISCN)




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
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 site or location at which managed access may be
applicable” [540, Article 7.b].
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10.29. Location.

In the context of [540], the term ‘location’ usually means any geographical
point or area described in the information supplied by a State or specified by
the TAEA. (‘Location outside facilities (LOF)’ under INFCIRC/153 is
equivalent to ‘other location” under INFCIRC/66.)
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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
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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].
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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 site, for which the period of
advance notice shall, if the TAEA 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.
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10.32. Complementary access activities.

According to Article 6 of [540], the activities the IAEA 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;
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application of seals and other identifying and tamper indicating devices
specified in subsidiary arrangements; examination of records relevant to the
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.
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11. SAFEGUARDS INFORMATION AND EVALUATION

The IAEA has available to it a broad range of safeguards relevant information
about the nuclear programs of States, which it uses to perform safeguards
State evaluations. All safeguards relevant information available to the JAEA
about a State at the time of such evaluations is assessed in the context of the
State’s nuclear and nuclear related 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.
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11.1. Safeguards relevant information.

Information relevant for the implementation of IAEA 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 TAEA collects and processes three types of safeguards relevant

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

(b)Information from safeguards activities conducted by the IAEA in the field
and at IAEA 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 TAEA is subject to rigorous review and is processed through steps that
include validation using well defined processes and relevant technical

expertise and consistency analysis.
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11.2. Initial report.

Under an INFCIRC/153-type safeguards agreement, an official statement by
the State on all nuclear material subject to [AEA safeguards, which is to be
provided to the TAEA 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 of
subsequent reports and its verification activities. Under an item-specific
safeguards agreement, the first routine report is considered equivalent to an

initial report.

1.2 EIERE
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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

1.3 BEH¥RE
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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 facility to which it relates is in a condition to operate.

IRIFHEENEZMENBE LRE., XISEET 3R FARRIEE A aEIREICR
YORE, BEINRITER S5,

11.4. Accounting report.

A report made by the State to the TAEA 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
Under an INFCIRC/153-type

reporting formats agreed between the State and the TAEA are described in

arrangements. safeguards agreement,
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].
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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”.

1.5 #EEX$H®|E (ICR)
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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 program, particularly the taking of a physical inventory.

1.6 SER
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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:
@)
(b)
(©
(d)
©
(f) Ending physical inventory; and
(9)

An MBR must be submitted even where there was no nuclear material in the

Beginning physical inventory;

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

Shipper/receiver differences;

Adjusted ending book inventory;

Material unaccounted for.”

material balance area (MBA) at the time of the physical inventory taking and

where no inventory changes occurred during the relevant material balance

1.7 WHERXXE|E (MBR)
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period (MBP), as long as the MBA continues to be subject to IAEA

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.

1.8 RiEmEAMZ(PIL)
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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].

1.9 #ERE
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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 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].

11,10 %313 E

[153] 68IRICHEV, MEINAMETBI 2BMWENMHKL. XIIHLAD /EHRF
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11.11. Mailbox declaration.

The near real time submittal, into a secure electronic mailbox, of information

(1.1l A=Ky IR
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on operational activities of safeguards relevance, as agreed in advance with
the TAEA. Mailbox declarations are not used for submitting State reports to
the TAEA, 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 TAEA 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 [AEA.

BFA—IWRY IRIIZ=ZT ) TILIA LTERET S22, A=Ky 7 RBEL,
IAEA ~NDEZFBRENREICITFERAIN G WY, BEZET - IORERVEEIER
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NEBEBEZITHLOIEARAINS,
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IHUFER (SRA) Y DRT. 4 —RNA T — A TEEZE L ABLANLEEINS,
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11.12. Notification of transfers.

(@) 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

arrangements leading to the transfer and normally at least two weeks

after the conclusion of the contractual

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

.12 #B&nRE

(@) INFCIRC/153 94 7 iREHEHE TIL.[153] 2B, | EHF O 7 5 L (ekg)
YBASENREEESEZMENEININOHE, XId 3 s ARARIIZNZTN
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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 IAEA, as soon as

LT\ 3) &, INFCIRC/207 DT T,
NDIZHE D% %5 D B 13

[207] 1 RIS RINB L) IS, FEREBE
BEE AEA ICRHBTZI L EMHMRLTVS

(c) [66]43 HICEDE, EIL. IAA LtDEEICLY ZOBEHDOEOHII— D=

possible, and in any case within two weeks, any transfer not requiring Y b EBRINBIEEXISEERDEEHRICE T S RERELTRORMENE(C
advance notification that will result in a significant change in the BEAREAEZLEZLTHERNBRELBELLRVWWH R 58, TRERRY E
quantity of safeguarded nuclear material in a facility or in a complex of R WHVR BIFEICEWTY 2 BBKAIIC, TARAIKRET 5260 T 5,
facilities considered as a unit for this purpose by agreement with the
[AEA.

11.13. Confirmation of transfers. 11.13 HBENFESR

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 IAEA 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 IX.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 TAEA with such confirmations of transfers from non-nuclear-weapon

States, as indicated in para. 2 of [207].
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11.14. Voluntary reports on nuclear material, specified equipment and non-

nuclear material.

Information provided to the TAEA by States participating in the voluntary
reporting scheme (VRS).
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11.15. Declaration pursuant to an additional protocol.

Information submitted to the IAEA by a State about its nuclear program 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 sites, 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.
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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.

[1.16 ESEAP e
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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 location

related to Article 2.a(viii) by 15 May for the period of the previous calendar

[1.17 $ERAP B4
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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.

THETXREIFERI LV, XIIFHLWVEFERILVIGE BIIBREZTDZNITIIOVWT
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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.

1,18 mEEHA AP 4
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11.19. State Declarations Portal (SDP).

A web based system supporting secure bidirectional information exchange
between States and the IAEA.

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.
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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.
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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;:

(@) Government: for example, publicly available information from
government entities that is relevant to nuclear policies, activities and
plans for its nuclear program 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.

(f) 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.

(9)
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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.

11.22 HB=FFR
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11.23. Incident and Trafficking Database (ITDB).

An international database maintained by the IAEA in cooperation with
participating States. The ITDB 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.
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11.24. Safeguards implementation issue.

An issue identified by the IAEA in the course of safeguards implementation
which Each

implementation issue is assessed to determine whether it is a possible

requires clarification or follow-up action. safeguards

anomaly on the basis of the impact of the issue on the [AEA’s ability to draw

a safeguards conclusion for the State.
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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
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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 safeguards
agreement. Examples of possible anomalies include but are not limited to the
following;:

(@ Denial or restriction of [AEA access to information or locations 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) A significant 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;

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

(9) 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.
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11.27. IAEA confidentiality regime.

The regime for the protection against unauthorized disclosure of all
confidential information that the TAEA acquires, including such information
coming to the IAEA’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].
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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.
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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.
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11.30. Safeguards effectiveness evaluation.

A process of evaluating the extent to which the IAEA’s implementation of
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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 IAEA

knowledge of facility operations.
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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.
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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 TAEA uses various mechanisms for reporting to the IAEA Policy-Making
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Organs, States and relevant regional authorities on the implementation of

safeguards and other verification activities.
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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 TAEA should complete its design review promptly and shall notify the

State of its safeguards conclusions without delay.
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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.
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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
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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
IAEA 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 IAEA 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.
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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
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(VOA) in force, indicating any unmatched foreign shipments and receipts of
nuclear material. [ssued 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
minimums 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.

URBEERLAEZLD, mFEATEICHRITINSG, HEHEAND "TBMANFRER) (T,
(OB, SHEINE) TOENOER. Xid (TOEBSE SREINE) TD
ETHZENS b, BENVEILIN TV RVWEDONY R MG I NS, BNIERELR
Id. IAEA tEHroX Y Y 2MEICL, —HLBVWENIBETRARICBRRT S
AL LT\W5, IABAIZE -, BMEDFEEFEICHN 0.00250 nEEE*REL L
TRINBROE, #EHTHEY. TNETEHSZ L, —BLEVWENEEITHNERLICS
TN,

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:

(@) Domestic and foreign shipments reported by the State which the JAEA
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.

The TAEA has also established a ‘de minimums 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.
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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)).
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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.
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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:

(@) 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
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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 AP,
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).
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12.10. Safeguards Implementation Report (SIR).

The report presented annually by the IJAEA Director General to the IAEA
Board of Governors on implementation of TAEA safeguards during the
preceding calendar year. The report includes, inter alia, the Safeguards
Statement for the year concerned, 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.
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12.11. IAEA 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 [AEA,

and includes a chapter on nuclear verification.
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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
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the efficiency of the IAEA safeguards system. Since 1992, the IAEA Director
General has produced this report annually in response to requests contained

in the relevant JAEA General Conference resolutions.

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 TAEA 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.
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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:

(@ For measurement: a measurement system for determination of
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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 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 SSAC under 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 based on [66]

arrangements if agreed by the parties. SSAC/RSAC refers to the entire

in agreements and/or related subsidiary

system of accounting for and control of nuclear material administered by the

State or regional authority responsible for safeguards implementation (SRA).
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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 IAEA 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 IAEA
safeguards may include nuclear material accountancy and the reporting of
imports and exports of nuclear material as well as facilitating [AEA
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.
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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
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fundamental areas:

(D

(2)

(3)

Establishment of laws, regulations and a system of accounting for and
control of nuclear material at the national and/or regional level which
ensure that the requirements of the safeguards agreement and
associated protocols and subsidiary arrangements are fully met;
Provision of timely, correct and complete reports and declarations to
the TAEA;

Provision to the IAEA of support and timely access to locations and

information necessary to achieve safeguards objectives.

(1) REEEHE. AEREERVCHBEUEODERBENTLISHZINE I E
REET 2. BRV/ XILHIH L RNILTHERE. HERURYME DA BEEIRGE
DHEIL ;

(2) IAEA I3 23, EHIODRERBERUVESE ;

(3) TAEA 12Xt L. REHEND B EEKT 57 OIS B TR PIGFACERA
DIA L) —RINERETSZ L,

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:

@

(b)

(©

(d)

(€)

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;

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);
The design and implementation of an effective State (or regional)
system of accounting for and control of nuclear material (SSAC/RSAC);
The creation of an effective communication mechanism, including a
point of contact, between the IAEA and the State;

The implementation of procedures and practices necessary to facilitate

information gathering, timely reporting and in-field verification.
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13.5. IAEA Safeguards and SSAC Advisory Service (ISSAS).

An TIAEA peer review service established in 2004 to support the effective and
efficient implementation of IAEA 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 TAEA 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 TAEA experts which addresses all the
the the
recommendations, and includes an action plan for follow-up by the State and
the IAEA.

The objectives of an ISSAS mission are as follows:

objectives  of mission, documents team’s findings and

(@ 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 [AEA;

(c) To identify areas where further cooperation with the TAEA 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
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the mission.

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

ISSAS vy a > IlBT a44 49> 21, [TAEA-SVS-I3JICmE IN T W 5,

13.6. Member State Support Program (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 [AEA 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.
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13.7. Support Program Information and Communication System
(SPRICS).

The administrative IT platform supporting the IAEA’s Member State
(MSSP). SPRICS

extrabudgetary support, MSSP decisions and administrative details of the

Support Program stores safeguards requests for

extrabudgetary support.
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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 TAEA to achieve its priority safeguards objectives. The R&D Plan
provided a roadmap for external partners, primarily Member State Support
Programs (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
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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 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.
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13.10. Development and Implementation Support (D&IS) Program for

Nuclear Verification.

A biennial publication for IAEA safeguards staff and external partners (e.g.
Member State Support Programs (MSSPs)) covering development and
implementation plans that require extrabudgetary or other support from

external and other partners to improve nuclear verification.
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13.11. Integrated Nuclear Infrastructure Review (INIR).

A holistic TAEA peer review to evaluate the status of infrastructure
development in a country introducing nuclear power or expanding its nuclear
power program 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)6. Covering 19 infrastructure issues,
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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 TAEA uses mechanisms agreed by the Nuclear Power Support Group
(NPSG) to coordinate support to Member States considering or embarking
on nuclear power programs that have conducted a self-assessment of the
status of their national infrastructure based on the IAEA methodology.7 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.

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.
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6 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).

6 EFREFAKEE, 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 EBEFAHME, Evaluation of the Status of National Nuclear
Infrastructure Development, IAEA Nuclear Energy Series No. NG-T-3.2 (Rev.

1), IAEA, Vienna (2016).

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

13.13 I AEARMIEEREHEMZERS (SAGSD)

1975 FIRILINREHRERRBBZE S, IACARERRE ICEE T 274894
FEY ZIZ2WT, THMIC IAASHEBRRICEMROBIZ LHEZREL TV 5,

(2025 & |1 B (% 2 hR) INMMJ - JAEA/ISCN)




expert advice and recommendations on technical topics related to TAEA
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.

SAGST X, REHELDFNEMARYL L TEBOLNERKN 20 ZNDA D /NN—THEKIN
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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].
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13.15. Safeguards Traineeship Program.

A ten month program at the IAEA open to candidates from States with a
limited nuclear fuel cycle or none at all. The objective of the program is to
increase the number of qualified candidates from developing countries for
the position of safeguards inspector in the IAEA or in their national nuclear
organization. The Safeguards Traineeship Program is designed to enhance
the technical skills and competence of the trainees relating to the
implementation of IAEA safeguards and to broaden their knowledge of the

peaceful applications of nuclear techniques and the implementation thereof
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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 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.
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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 Euratom Treaty is
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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 IAEA.

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’.
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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 TAEA 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 AP are the responsibility of the States. The EC
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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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