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NOTE BY THE SECRETARIAT

Under Article 102 of the Charter of the United Nations, every treaty and every international agreement en-
tered into by any Member of the United Nations after the coming into force of the Charter shall, as soon as pos-
sible, be registered with the Secretariat and published by it. Furthermore, no party to a treaty or international
agreement subject to registration which has not been registered may invoke that treaty or agreement before any
organ of the United Nations. The General Assembly, by resolution 97 (l), established regulations to give effect
to Article 102 of the Charter (see text of the vregulations, vol. 859, p. VI
https://treaties.un.org/doc/source/publications/practice/registration_and_publication.pdf).

The terms "treaty" and "international agreement" have not been defined either in the Charter or in the reg-
ulations, and the Secretariat follows the principle that it acts in accordance with the position of the Member
State submitting an instrument for registration that, so far as that party is concerned, the instrument is a treaty
or an international agreement within the meaning of Article 102. Registration of an instrument submitted by a
Member State, therefore, does not imply a judgement by the Secretariat on the nature of the instrument, the sta-
tus of a party or any similar question. It is the understanding of the Secretariat that its acceptance for registra-
tion of an instrument does not confer on the instrument the status of a treaty or an international agreement if it
does not already have that status, and does not confer upon a party a status which it would not otherwise have.

*
* *
Disclaimer: All authentic texts in the present Series are published as submitted for registration by a party

to the instrument. Unless otherwise indicated, the translations of these texts have been made by the Secretariat
of the United Nations, for information.

NOTE DU SECRETARIAT

Aux termes de I'Article 102 de la Charte des Nations Unies, tout traité ou accord international conclu par
un Membre des Nations Unies aprés I'entrée en vigueur de la Charte sera, le plus tot possible, enregistré au
Secrétariat et publié par lui. De plus, aucune partie a un traité ou accord international qui aurait di étre
enregistré mais ne I'a pas été ne pourra invoquer ledit traité ou accord devant un organe de I’Organisation des
Nations Unies. Par sa résolution 97 (lI), I'Assemblée générale a adopté un réglement destiné a mettre en
application I'Article 102 de la Charte (voir texte du réglement, vol. 859, p. IX;
https://treaties.un.org/doc/source/publications/practice/registration_and_publication-fr.pdf).

Les termes « traité » et « accord international » n'ont été définis ni dans la Charte ni dans le réglement, et
le Secrétariat a pris comme principe de s'en tenir a la position adoptée a cet égard par I'Etat Membre qui a pré-
senté l'instrument & I'enregistrement, & savoir que, en ce qui concerne cette partie, I'instrument constitue un trai-
té ou un accord international au sens de I'Article 102. Il s'ensuit que I'enregistrement d'un instrument présenté
par un Etat Membre n'implique, de la part du Secrétariat, aucun jugement sur la nature de I'instrument, le statut
d'une partie ou toute autre question similaire. Le Secrétariat considere donc que son acceptation pour enregis-
trement d’un instrument ne conféere pas audit instrument la qualité de traité ou d'accord international si ce der-
nier ne I'a pas déja, et qu'il ne confére pas a une partie un statut que, par ailleurs, elle ne posséderait pas.

*

Déni de responsabilité : Tous les textes authentiques du présent Recueil sont publiés tels qu’ils ont été
soumis pour enregistrement par I’une des parties & I’instrument. Sauf indication contraire, les traductions de ces
textes ont été établies par le Secrétariat de I'Organisation des Nations Unies, a titre d'information.
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No. 18971. International Atomic
Energy Agency and Gambia

AGREEMENT BETWEEN THE REPUBLIC

OF THE GAMBIA AND THE INTERNA-
TIONAL ATOMIC ENERGY AGENCY
FOR THE APPLICATION OF SAFE-
GUARDS IN CONNECTION WITH THE
TREATY ON THE NON-PROLIFERATION
OF NUCLEAR WEAPONS. VIENNA,
29 JUNE 1978, AND BANJUL, 8 AUGUST
1978 [United Nations, Treaty Series, vol. 1195,
1-18971.]

PROTOCOL ADDITIONAL TO THE AGREEMENT
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[ENGLISH TEXT — TEXTE ANGLAIS]

Protocol Additional to the Agreement between the
Republic of The Gambia and the International
Atomic Energy Agency for the Application of

Safeguards in Connection with the Treaty on the
Non-Proliferation of Nuclear Weapons

WHEREAS the Republic of The Gambia (hercinafter referred to as "The Gambia") and the
International Atomic Energy Agency (hereinafier referred to as the "Agency") are parties to an Agreement
for the Application of Safeguards in Connection with the Treaty on the Non-Proliferation of Nuclear
Weapons (hercinafier referred to as the "Safeguards Agreement”), which entered into force on 8 August
1978;

AWARE OF the desire of the international community to further enhance nuclear non-prolifcration
by strengthening the effectiveness and improving the efficiency of the Agency's safeguards system;

RECALLING that the Agency must take into account in the implementation of safeguards the need
to: avoid hampering the economic and technological development of The Gambia or international co-
operation in the ficld of peaccful nuclear activitics; respect health, safety, physical protection and other
security provisions in force and the rights of individuals; and take every precaution to protect commercial,
technological and industrial secrets as well as other confidential information coming to its knowledge;

WHEREAS the frequency and intensity of activities described in this Protocol shall be kept to the
minimum consistent with the objective of strengthening the effectiveness and improving the efficiency of

Agency safcguards;

NOW THEREFORE The Gambia and the Agency have agreed as follows:
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RELATIONSHIP BETWEEN THE PROTOCOL AND THE SAFEGUARDS

AGREEMENT

Article 1

The provisions of the Safeguards Agreement shall apply to this Protocol to the extent
that they are relevant to and compatible with the provisions of this Protocol. In case of conflict
between the provisions of the Safeguards Agreement and those of this Protocol, the provisions
of this Protocol shall apply.

PROVISION OF INFORMATION

Article 2

a. The Gambia shall provide the Agency with a declaration containing:

®

(ii)

(iii)

(iv)

\))

(vi)

A general description of and information specifying the location of nuclear fuel
cycle-related research and development activities not involving nuclear
material carried out anywherc that are funded, specifically authorized or
controlled by, or carried out on behalf of, The Gambia.

Information identified by the Agency on the basis of expected gains in
effectiveness or efficiency, and agreed to by The Gambia, on operational
activitics of safeguards relevance at facilities and at locations outside facilities
where nuclear material is customarily used.

A general description of each building on each site, including its use and, if not
apparent from that description, its contents.  The description shall include a
map of the site.

A description of the scale of operations for each location cngaged in the
activities specified in Annex I to this Protocol.

Information specifying the location, operational status and the estimated annual
production capacity of uranium mines and concentration plants and thorium
concentration plants, and the current annual production of such mines and
concentration plants for The Gambia as a whole. The Gambia shall provide,
upon request by the Agency, the current annual production of an individual
mine or concentration plant. The provision of this information docs not require
detailed nuclear material accountancy.

Information regarding source material which has not reached the composition
and purity suitable for fuel fabrication or for being isotopically enriched, as
follows:



Volume 2805, A-18971

(vii)

(a) The quantitics, the chemical composition, the use or intended use of
such material, whether in nuclear or non-nuclear use, for cach location
in The Gambia at which the material is present in quantitics excceding
ten metric tons of uranium and/or twenty metric tons of thorium, and
for other locations with quantitics of more than one metric ton, the
aggregate for The Gambia as a whole if the aggregate exceeds ten
metric tons of uranium or twenty metric tons of thorium. The provision
of this information docs not rcquirc detailed nuclear material
accountancy;

b) The quantities, the chemical composition and the destination of cach
cxport out of The Gambia, of such material for specifically non-nuclear
purposes in quantitics exceeding:

Q) Ten metric tons of uranium, or for successive cxports of
uranium from The Gambia to the same State, cach of less than
ten metric tons, but exceeding a total of ten metric tons for the
year;

3} Twenty metric tons of thorium, or for successive exports of
thorium from The Gambia to the same State, cach of less than
twenty metric tons, but exceeding a total of twenty metric tons
for the year;

(©) The quantitics, chemical composition, current location and use or
intended usc of cach import into The Gambia of such material for
specifically non-nuclear purposes in quantitics exceeding:

m Ten metric tons of uranium, or for successive imports of
uranium into The Gambia each of less than ten metric tons, but
cxceeding a total of ten metric tons for the year;

2) Twenty metric tons of thorium, or for successive imports of
thorium into The Gambia cach of less than twenty metric tons,
but exceeding a total of twenty metric tons for the year;

it being understood that there is no requirement to provide information on such
material intended for a non-nuclear usc once it is in its non-nuclear end-use
form,

@ Information regarding the quantitics, uses and locations of nuclear
material exempted from safeguards pursuant to Article 36 of the
Safcguards Agreement;

b) Information regarding the quantitics (which may be in the form of
estimates) and uscs at cach location, of nuclear material exempted from
safeguards pursuant to Article 35(b) of the Safeguards Agreement but
not yet in a non-nuclear end-use form, in quantitics exceeding those sct
out in Article 36 of the Safeguards Agrecement. The provision of this
information docs not require detailed nuclear material accountancy.
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(viii)

(ix)

()

Information regarding the location or further processing of intermediate or
high-level waste containing plutonium, high enriched uranium or uranium-233
on which safeguards have been terminated pursuant to Article 11 of the
Safeguards Agreement. For the purpose of this paragraph, "further processing”
does not include repackaging of the waste or its further conditioning not
involving the separation of clements, for storage or disposal.

The following information regarding specified equipment and non-nuclear
material listed in Annex II:

(a) For each export out of The Gambia of such equipment and material:
the identity, quantity, location of intended use in the receiving State and
date or, as appropriate, expected date, of export;

(b) Upon specific request by the Agency, confirmation by The Gambia, as
importing State, of information provided to the Agency by another
State concerning the export of such equipment and material to
The Gambia.

General plans for the succeeding ten-ycar period relevant to the development of
the nuclear fuel cycle (including planned nuclear fuel cycle-related research and
development activities) when approved by the appropriatc authorities in
The Gambia.

The Gambia shall make cvery reasonable effort to provide the Agency with the
following information:

®

(i)

A general description of and information specifying the location of nuclear fuel
cycle-related rescarch and development activities not involving nuclear
material which are specifically related to enrichment, reprocessing of nuclear
fuel or the processing of intermediate or high-level waste containing
plutonium, high enriched uranium or uranium-233 that are carried out
anywhere in The Gambia but which are not funded, specifically authorized or
controlled by, or carried out on behalf of, The Gambia. For the purpose of this
paragraph, "processing” of intermediate or high-level waste does not include
repackaging of the waste or its conditioning not involving the separation of
elements, for storage or disposal.

A general description of activities and the identity of the person or entity
carrying out such activities, at locations identified by the Agency outside a site
which the Agency considers might be functionally related to the activities of
that site. The provision of this information is subject to a specific request by
the Agency. It shall be provided in consultation with the Agency and in a
timely fashion.

Upon request by the Agency, The Gambia shall provide amplifications or clarifications
of any information it has provided under this Article, in so far as relevant for the
purposc of safeguards.



Volume 2805, A-18971

Article 3

The Gambia shall provide to the Agency the information identified in Article 2.a.(i),
(iii), (iv), (v), (vi)(a), (vii) and (x) and Article 2.b.(i) within 180 days of the entry into
force of this Protocol.

The Gambia shall provide to the Agency, by 15 May of each year, updates of the
information referred to in paragraph a. above for the period covering the previous
calendar year. If there has been no change to the information previously provided,
The Gambia shall so indicate.

The Gambia shall provide to the Agency, by 15 May of each year, the information
identified in Article 2.a.(vi)(b) and (c) for the period covering the previous calendar
year.

The Gambia shall provide to the Agency on a quarterly basis the information identified
in Article 2.a.(ix)(a). This information shall be provided within sixty days of the end
of cach quarter.

The Gambia shall provide to the Agency the information identified in Article 2.a.(viii)
180 days before further processing is carried out and, by 15 May of each year,

information on changes in location for the period covering the previous calendar year.

The Gambia and the Agency shall agree on the timing and frequency of the provision
of the information identified in Article 2.a.(ii).

The Gambia shall provide to the Agency the information in Article 2.a.(ix)(b) within
sixty days of thec Agency's request.
COMPLEMENTARY ACCESS
Article 4

The following shall apply in connection with the implementation of complementary

access under Article 5 of this Protocol:

The Agency shall not mechanistically or systematically scek to verify the information
referred to in Article 2; however, the Agency shall have access to:

0] Any location referred to in Article 5.a.(1) or (ii) on a sclective basis in order to
assure the absence of undeclared nuclear material and activities;

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

(iii)  Any location referred to in Article 5.a.(iii) to the extent necessary for the
Agency to confirm, for safeguards purposcs, The Gambia's declaration of the
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decommissioned status of a facility or of a location outside facilitics where
nuclear material was customarily used.

@) Except as provided in paragraph (ii) below, the Agency shall give The Gambia
advance notice of access of at least 24 hours;

(i)  For access to any place on a site that is sought in conjunction with design
information verification visits or ad hoc or routine inspections on that site, the
period of advance notice shall, if the Agency so requests, be at least two hours
but, in exceptional circumstances, it may be less than two hours.

Advance notice shall be in writing and shall specify the reasons for access and the
activities to be carried out during such access.

In the case of a question or inconsistency, the Agency shall provide The Gambia with
an opportunity to clarify and facilitate the resolution of the question or inconsistency.
Such an opportunity will be provided before a request for access, unless the Agency
considers that delay in access would prejudice the purpose for which the access is
sought. In any event, the Agency shall not draw any conclusions about the question or
inconsistency until The Gambia has been provided with such an opportunity.

Unless otherwise agreed to by The Gambia, access shall only take place during regular
working hours.

The Gambia shall have the right to have Agency inspectors accompanied during their
access by representatives of The Gambia, provided that the inspectors shall not thereby
be delayed or otherwise impeded in the exercise of their functions.

Aricle 5
The Gambia shall provide the Agency with access to:
@) Any place on a site;
(ii) Any location identified by The Gambia under Article 2.a.(v)-(viii);

(ili)  Any decommissioned facility or decommissioned location outside facilitics
where nuclear material was customarily used.

Any location identified by The Gambia under Article 2.a.(i), Article 2.a.(iv), Article
2.a.(ix)}(b) or Article 2.b., other than those referred to in paragraph a.(i) above,
provided that if The Gambia is unable to provide such access, The Gambia shall make
every reasonable cffort to satisfy Agency requirements, without delay, through other
means.

Any location specified by the Agency, other than locations referred to in paragraphs a.
and b. above, to carry out location-specific environmental sampling, provided that if
The Gambia is unable to provide such access, The Gambia shall make every
reasonable cffort to satisfy Agency requirements, without delay, at adjacent locations
or through other means.
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Article 6
When implementing Article 5, the Agency may carry out the following activitics:

For access in accordance with Article 5.a.(i) or (iii): visual observation; collection of
environmental samples; utilization of radiation detection and measurement devices;
application of scals and other identifying and tamper indicating devices specified in
Subsidiary Arrangements; and other objective measures which have been demonstrated
to be technically feasible and the use of which has been agreed by the Board of
Govemors (hereinafter referred to as the "Board") and following consultations between
the Agency and The Gambia.

For access in accordance with Article 5.a.(ii): visual observation; item counting of
nuclear material; non-destructive measurements and sampling; utilization of radiation
detection and measurement devices; cxamination of records relevant to the quantities,
origin and disposition of the matcrial; 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 Board and following consultations between the
Agency and The Gambia.

For access in accordance with Article 5.b.: visual observation; collection of
environmental samples; utilization of radiation detection and mecasurcment devices;
cxamination of safeguards relevant production and shipping records; and other
objective measurcs which have been demonstrated to be technically feasible and the
use of which has becn agreed by the Board and following consultations between the
Agency and The Gambia.

For access in accordance with Article 5.c.: collection of environmental samples and, in
the event the results do not resolve the question or inconsistency at the location
specified by the Agency pursuant to Article 5.c., utilization at that location of visual
observation, radiation detection and measurement devices, and, as agreed by
The Gambia and the Agency, other objective measures.

Atrticle 7

Upon request by The Gambia, the Agency and The Gambia shall make arrangements
for managed access under this Protocol in order to prevent the dissemination of
proliferation sensitive information, to meet safety or physical protection requirements,
or to protect proprictary 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.

The Gambia may, when providing the information referred to in Article 2, inform the
Agency of the places at a sitc or location at which managed access may be applicable.

10
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c. Pending the entry into force of any necessary Subsidiary Arrangements, The Gambia
may have recourse to managed access consistent with the provisions of paragraph a.
above.

Article 8

Nothing in this Protocol shall preclude The Gambia from offering the Agency access to
locations in addition to those referred to in Articles 5 and 9 or from requesting the Agency to
conduct verification activities at a particular location. The Agency shall, without delay, make
every reasonable effort to act upon such a request.

Atrticle 9

The Gambia shall provide the Agency with access to locations specified by the Agency
to carry out wide-arca environmental sampling, provided that if The Gambia is unable to
provide such access it shall make cvery reasonable effort to satisfy Agency requirements at
alternative locations. The Agency shall not seck such access until the use of wide-arca
environmental sampling and the procedural arrangements therefor have been approved by the
Board and following consultations between the Agency and The Gambia.

Article 10
The Agency shall inform The Gambia of:

a. The activities carried out under this Protocol, including thosc in respect of any
questions or inconsistencies the Agency had brought to the attention of The Gambia,
within sixty days of the activities being carried out by the Agency.

b. The results of activities in respect of any questions or inconsistencies the Agency had
brought to the attention of The Gambia, as soon as possible but in any casc within
thirty days of the results being established by the Agency.

c. The conclusions it has drawn from its activitics under this Protocol. The conclusions
shall be provided annually.

DESIGNATION OF AGENCY INSPECTORS
Article 11

a. 0] The Director General shall notify The Gambia of the Board's approval of any
Agency official as a safcguards inspector. Unless The Gambia advises the
Director General of its rejection of such an official as an inspector for
The Gambia within three months of receipt of notification of the Board's
approval, the inspector so notified to The Gambia shall be considered
designated to The Gambia.

11
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(i)  The Director General, acting in response to a request by The Gambia or on his
own initiative, shall immediately inform The Gambia of the withdrawal of the
designation of any official as an inspector for The Gambia.

b. A notification referred to in paragraph a. above shall be deemed to be reccived by
The Gambia scven days after the date of the transmission by registered mail of the
notification by the Agency to The Gambia.

VISAS
Article 12

The Gambia shall, within one month of the receipt of a request therefor, provide the
designated inspector specified in the request with appropriate multiple entry/exit and/or transit
visas, where required, to cnable the inspector to cnter and remain on the territory of
The Gambia for the purpose of carrying out his/her functions. Any visas required shall be
valid for at lcast onc ycar and shall be renewed, as required, to cover the duration of the
inspector's designation to The Gambia.

SUBSIDIARY ARRANGEMENTS
Article 13

a. Where The Gambia or the Agency indicates that it is necessary to specify in Subsidiary
Arrangements how measures laid down in this Protocol arc to be applied, The Gambia
and the Agency shall agree on such Subsidiary Arrangements within ninety days of the
entry into force of this Protocol or, where the indication of the necd for such Subsidiary
Arrangements is made after the entry into force of this Protocol, within ninety days of
the date of such indication.

b. Pending the entry into force of any necessary Subsidiary Arrangements, the Agency
shall be entitled to apply the measures laid down in this Protocol.

COMMUNICATIONS SYSTEMS
Article 14

a. The Gambia shall permit and protect free communications by the Agency for official
purposes between Agency inspectors in The Gambia and Agency Headquarters and/or
Regional Offices, including attended and unattended transmission of information
generated by Agency containment and/or surveillance or measurcment devices. The
Agency shall have, in consultation with The Gambia, the right to make use of
internationally cstablished systems of direct communications, including satellitc
systems and other forms of telecommunication, not in use in The Gambia. At the
rcquest of The Gambia or the Agency, details of the implementation of this paragraph
with respect to the attended or unattended transmission of information generated by
Agency containment and/or surveillance or measurement devices shall be specified in
the Subsidiary Arrangements.

12
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Communication and transmission of information as provided for in paragraph a. above
shall take duc account of the nced to protect proprietary or commercially sensitive
information or design information which The Gambia regards as being of particular
sensitivity.

PROTECTION OF CONFIDENTIAL INFORMATION
Article 15
The Agency shall maintain a stringent regime to ensure effective protection against
disclosure of commercial, technological and industrial secrets and other confidential
information coming to its knowledge, including such information coming to the

Agency's knowledge in the implementation of this Protocol.

The regime referred to in paragraph a. above shall include, among others, provisions
relating to:

@) General principles and associated measures for the handling of confidential
information;

(i)  Conditions of staff employment relating to the protection of confidential
information,;

(iii)  Procedures in cases of breaches or alleged breaches of confidentiality.
The regime referred to in paragraph a. above shall be approved and periodically
reviewed by the Board.

ANNEXES

Article 16
The Annexes to this Protocol shall be an integral part thereof. Except for the purposes
of amendment of the Annexes, the term "Protocol” as used in this instrument mecans
the Protocol and the Annexcs together.
The list of activities specified in Annex I, and the list of equipment and material
specified in Annex 11, may be amended by the Board upon the advice of an open-ended

working group of experts cstablished by the Board. Any such amendment shall take
cffect four months afier its adoption by the Board.

13
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ENTRY INTO FORCE
Atrticle 17

This Protocol shall enter into force upon signature by the representatives of

The Gambia and the Agency. The Director General shall promptly inform all Member States
of the Agency of any declaration of provisional application of, and of the entry into force of,
this Protocol.

a.

DEFINITIONS
Article 18
For the purposc of this Protocol:
Nuclear fuel cycle-related research and development activities means those activities

which are specifically related to any process or system development aspect of any of
the following:

- conversion of nuclear material,
- enrichment of nuclear material,
- nuclear fuel fabrication,

- reactors,

- critical facilities,

- reprocessing of nuclear fucl,

- processing (not including repackaging or conditioning not involving the
separation of clements, for storage or disposal) of intermediatc or
high-level waste containing plutonium, high enriched uranium or uranium-
233,

but do not include activitics related to theoretical or basic scientific rescarch or to
rescarch and development on industrial radioisotope applications, medical,
hydrological and agricultural applications, health and environmental effects and
improved maintenance.

Site means that area dclimited by The Gambia in the relevant design information for a
facility, including a closed-down facility, and in the relevant information on a location
outside facilities where nuclear material is customarily used, including a closed-down
location outside facilities 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 shall also include all installations,
co-located with the facility or location, for the provision or use of essential services,
including: hot cells for processing irradiated materials not containing nuclear material;

14
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installations for the treatment, storage and disposal of wastc; and buildings associated
with specified activities identified by The Gambia under Article 2.a.(iv) above.

Deccommissioned facility or decommissioned location outside facilities means an
installation or location at which residual structures and equipment essential for its usc
have been removed or rendered inoperable so that it is not used to store and can no
longer be used to handle, process or utilize nuclcar material.

Closed-down facility or closed-down location outside facilities means an installation or
location where operations have becn stopped and the nuclear material removed but
which has not been decommissioned.

High enriched uranium means uranium containing 20 percent or more of the isotope
uranium-235.

Location-specific_environmental sampling mecans the collection of cnvironmental
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.

Wide-arca environmental sampling means the collection of environmental samples
(c.g., air, water, vegetation, soil, smears) at a sct of locations specified by the Agency
for the purpose of assisting the Agency to draw conclusions about the absence of
undeclared nuclear material or nuclear activities over a wide arca.

Nuclear material means any source or any special fissionable material as defined in
Article XX of the Statute. The term source material shall not be interprcted as
applying to ore or ore residuc. Any determination by the Board under Article XX of
the Statute of the Agency after the entry into force of this Protocol which adds to the
materials considered to be source material or special fissionable material shall have
cffect under this Protocol only upon acceptance by The Gambia.

Facility means:

@) A reactor, a critical facility, a conversion plant, a fabrication plant, a
reprocessing plant, an isotope separation plant or a separate storage installation;
or

(ii) Any location where nuclear material in amounts greater than one effective
kilogram is customarily used.

Location outside facilities means any installation or location, which is not a facility,
where nuclear material is customarily used in amounts of one cffective kilogram or
less.

15



Volume 2805, A-18971

DONE in duplicate in the English language.

For the REPUBLIC OF THE GAMBIA: For the INTERNATIONAL ATOMIC

o Cp v Y T
Place: (5&"74/)‘ éD/;é /”’!/& Place:// Vanna

/4 ~
Date: O F ((37/’5?;(2 o/ Date:  {¥ (Ocrober 201
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DONE in duplicate in the English language.

For the REPUBLIC OF THE GAMBIA: For the INTERNATIONAL ATOMIC
ENERGY AGENCY:

(signed) (signed)

Mamadou Tangara Yukiya Amano

Minister of Foreign Affairs Director General

Place: Banjul, The Gambia Place: Vienna, Austria

Date: 7 October 2011 Date: 18 October 2011
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ANNEX 1

LIST OF ACTIVITIES REFERRED TO IN ARTICLE 2.a.(iv) OF THE PROTOCOL

M

(i)

(iif)

(iv)

™

(vi)

(vii)

(vii)

The manufacture of centrifuge rotor tubes or the assembly of gas centrifuges.

Centrifuge rotor tubes means thin-walled cylinders as described in entry 5.1.1(b) of
Anncx II.

Gas centrifuges means centrifuges as described in the Introductory Note to entry 5.1 of
Annex IL

The manufacture of diffusion barriers.
Diffusion barriers means thin, porous filters as described in entry 5.3.1(a) of Annex II.
The manufacture or assembly of laser-based systems.

Laser-based systems means systems incorporating those items as described in entry 5.7
of Annex IL

The manufacture or assembly of electromagnetic isotope separators.

Electromagnetic isotopc separators means those items referred to in entry 5.9.1 of
Annex II containing ion sources as described in 5.9.1(a) of Annex iI.

The manufacture or assembly of columns or extraction cquipment.

Columns or cxtraction equipment means those items as described in entries 5.6.1,
5.6.2,5.6.3,5.6.5,5.6.6, 5.6.7 and 5.6.8 of Annex II.

The manufacture of acrodynamic scparation nozzles or vortex tubes.

Acrodynamic separation nozzles or vortex tubes means separation nozzles and vortex
tubes as described respectively in entries 5.5.1 and 5.5.2 of Annex 1.

The manufacture or assembly of uranium plasma gencration systems.

Uranium plasma generation systems means systems for the generation of uranium
plasma as described in entry 5.8.3 of Annex II.

The manufacture of zirconium tubes.

Zirconium tubes means tubes as described in entry 1.6 of Annex II.

18
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(ix)

()

(xi)

(xii)

(xiii)

(xiv)

(xv)

The manufacture or upgrading of heavy water or deuterium.

Heavy water or deuterium means deuterium, heavy water (deuterium oxide) and any
other deuterium compound in which the ratio of deuterium to hydrogen atoms exceeds
1:5000.

The manufacture of nuclear grade graphite.

Nuclear grade graphite means graphite having a purity level bcltcr than 5 parts per
million boron equivalent and with a density greater than 1.50 g/cm’ .

The manufacture of flasks for irradiated fuel.

A flask for irradiated fuel means a vessel for the transportation and/or storage of
irradiated fuel which provides chemical, thermal and radiological protection, and
dissipates decay heat during handling, transportation and storage.

The manufacture of reactor control rods.

Reactor control rods means rods as described in entry 1.4 of Annex II.

The manufacture of criticality safe tanks and vessels.

Criticality safe tanks and vessels means those items as described in entrics 3.2 and 3.4
of Annex II.

The manufacture of irradiated fuel clement chopping machines.

Irradiated fuel element chopping machines means equipment as described in entry 3.1
of Annex II.

The construction of hot cells.
Hot cells means a cell or interconnected cells totalling at least 6 m® in volume with

shleldmg equal to or greater than the equivalent of 0.5 m of concrete, with a density of
3.2 g/em’ or greater, outfitted with equipment for remote operations.
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1.1.

1.2

ANNEX 11

LIST OF SPECIFIED EQUIPMENT AND NON-NUCLEAR MATERIAL FOR THE
REPORTING OF EXPORTS AND IMPORTS ACCORDING TO ARTICLE 2.a.(ix)

Reactors and equipment thercfor
Complete nuclear reactors

Nuclear reactors capable of operation so as to maintain a controlled self-sustaining
fission chain reaction, excluding zero energy reactors, the latter being defined as
reactors with a designed maximum rate of production of plutonium not excceding
100 grams per ycar.

EXPLANATORY NOTE

A "nuclear reactor" basically includes the items within or attached directly to the
reactor vessel, the equipment which controls the Icvel of power in the core, and the
components which normally contain or come in direct contact with or control the
primary coolant of the reactor core.

It is not intended to exclude rcactors which could reasonably be capable of
modification to produce significantly more than 100 grams of plutonium per year.
Reactors designed for sustained operation at significant power levels, regardless of
their capacity for plutonium production, are not considered as "zero encrgy reactors”.

Reactor pressure vesscls

Metal vessels, as complete units or as major shop-fabricated parts therefor, which are
especially designed or prepared to contain the core of a nuclear reactor as defined in
paragraph 1.1. above and are capable of withstanding the operating pressure of the
primary coolant.

EXPLANATORY NOTE

A top plate for a reactor pressure vessel is covered by item 1.2. as a major shop-
fabricated part of a pressure vessel.

Reactor internals (c.g. support columns and plates for the core and other vessel
internals, control rod guide tubes, thermal shiclds, bafTles, core grid plates, diffuser
plates, etc.) arc normally supplicd by the reactor supplier. In some cases, certain
internal support components arc included in the fabrication of the pressure vessel.
These items arc sufficiently critical to the safety and reliability of the operation of the
reactor (and, therefore, to the guarantees and liability of the reactor supplicr), so that
their supply, outside the basic supply arrangement for the reactor itself, would not be
common practice. Therefore, although the separate supply of these unique, especially
designed and prepared, critical, large and expensive items would not necessarily be
considered as falling outside the arca of concern, such a mode of supply is considered
unlikely.
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Reactor fuel charging and discharging machines

Manipulative equipment especially designed or prepared for inserting or removing
fuel in a nuclear reactor as defined in paragraph 1.1. above capable of on-load
operation or employing technically sophisticated positioning or alignment features to
allow complex off-load fuelling operations such as those in which direct viewing of
or access to the fuel is not normally available.

Reactor control rods

Rods especially designed or prepared for the control of the reaction rate in a nuclear
reactor as defined in paragraph 1.1. above.

EXPLANATORY NOTE

This item includes, in addition to the neutron absorbing part, the support or
suspension structures therefor if supplied separately.

Reactor pressure tubes

Tubes which are especially designed or prepared to contain fuel clements and the
primary coolant in a reactor as defined in paragraph 1.1. above at an operating
pressure in excess of 5.1 MPa (740 psi).

Zirconium tubes
Zirconium metal and alloys in the form of tubes or assemblies of tubes, and in
quantities excceding 500 kg in any period of 12 months, especially designed or

prepared for use in a reactor as defined in paragraph 1.1. above, and in which the
relation of hafnium to zirconium is less than 1:500 parts by weight.

Primary coolant pumps

Pumps especially designed or prepared for circulating the primary coolant for nuclear
rcactors as defined in paragraph 1.1. above.

EXPLANATORY NOTE
Especially designed or prepared pumps may include elaborate scaled or multi-sealed
systems to prevent leakage of primary coolant, canned-driven pumps, and pumps

with inertial mass systems. This definition encompasses pumps certified to NC-1 or
equivalent standards.
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Non-nuclear materials for reactors
Decuterium and heavy water

Deuterium, heavy water (deuterium oxide) and any other deuterium compound in
which the ratio of deuterium to hydrogen atoms exceeds 1:5000 for use in a nuclear
reactor as defined in paragraph 1.1. above in quantities exceeding 200 kg of
deuterium atoms for any one recipient country in any period of 12 months.

Nuclear grade graphite

Graphite having a purity level better than 5 parts per million boron equivalent and
with a density greater than 1.50 g/cm’® for use in a nuclear reactor as defined in
paragraph 1.1. above in quantities excceding 3 x 10* kg (30 metric tons) for any one
recipient country in any period of 12 months.

NOTE

For the purposc of reporting, the Government will determine whether or not the
exports of graphitc meeting the above specifications are for nuclear reactor usc.

Plants for the reprocessing of irradiated fuel elements, and equipment especially
designed or prepared therefor

INTRODUCTORY NOTE

Reprocessing irradiated nuclear fuel separates plutonium and uranium from intenscly
radioactive fission products and other transuranic elements. Different technical
processes can accomplish this separation. However, over the years Purex has become
the most commonly used and accepted process. Purex involves the dissolution of
irradiated nuclear fuel in nitric acid, followed by separation of the uranium,
plutonium, and fission products by solvent extraction using a mixture of tributyl
phosphate in an organic diluent.

Purex facilities have process functions similar to each other, including; irradiated fuel
clement chopping, fuel dissolution, solvent extraction, and process liquor storage.
Therc may also be cquipment for thermal denitration of uranium nitrate, conversion
of plutonium nitratc to oxide or metal, and treatment of fission product waste liquor
to a form suitable for long term storage or disposal. However, the specific type and
configuration of the equipment performing these functions may differ between Purex
facilities for several reasons, including the type and quantity of irradiated nuclear fuel
to be reprocessed and the intended disposition of the recovered materials, and the
safety and maintenance philosophy incorporated into the design of the facility.

A "plant for the reprocessing of irradiated fuel elements” includes the equipment and

components which normally come in direct contact with and directly control the
irradiated fuel and the major nuclear material and fission product processing streams.
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These processes, including the complete systems for plutonium conversion and
plutonium metal production, may be identified by the measures taken to avoid
criticality (e.g. by geometry), radiation exposurc (c.g. by shielding), and toxicity
hazards (c.g. by containment).

Items of equipment that are considered to fall within the meaning of the phrase "and
equipment especially designed or prepared” for the reprocessing of irradiated fuel
elements include:

Irradiated fuel element chopping machines
INTRODUCTORY NOTE

This equipment breaches the cladding of the fuel to expose the irradiated nuclear
material to dissolution. Especially designed metal cutting shears arc the most
commonly employed, although advanced equipment, such as lasers, may be used.

Remotely operated equipment especially designed or prepared for use in a
reprocessing plant as identified above and intended to cut, chop or shear irradiated
nuclear fuel assemblies, bundles or rods.

Dissolvers
INTRODUCTORY NOTE

Dissolvers normally rcceive the chopped-up spent fuel. In these critically safe
vessels, the irradiated nuclear material is dissolved in nitric acid and the remaining
hulls removed from the process stream.

Critically safe tanks (e.g. small diameter, annular or slab tanks) especially designed
or prepared for use in a reprocessing plant as identified above, intended for
dissolution of irradiated nuclear fuel and which are capabie of withstanding hot,
highly corrosive liquid, and which can be remotely loaded and maintained.

Solvent extractors and solvent extraction equipment
INTRODUCTORY NOTE

Solvent extractors both receive the solution of irradiated fuel from the dissolvers and
the organic solution which separates the uranium, plutonium, and fission products.
Solvent extraction equipment is normally designed to meet strict operating
parameters, such as long operating lifetimes with no maintenance requirements or
adaptability to casy replacement, simplicity of operation and control, and {lexibility
for variations in process conditions.

Espccially designed or prepared solvent extractors such as packed or pulse columns,
mixer settlers or centrifugal contactors for use in a plant for the reprocessing of
irradiated fuel. Solvent extractors must be resistant to the corrosive effect of nitric
acid. Solvent cxtractors are normally fabricated to extremely high standards
(including special welding and inspection and quality assurance and quality control
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techniques) out of low carbon stainless steels, titanium, zirconium, or other high
quality materials.

Chemical holding or storage vessels
INTRODUCTORY NOTE

Three main process liquor streams result from the solvent extraction step. Holding or
storage vesscls are used in the further processing of all three streams, as follows:

(a) The pure uranium nitrate solution is concentrated by cvaporation and passed to
a denitration process where it is converted to uranium oxide. This oxide is re-
used in the nuclear fuel cycle.

(b) The intenscly radioactive fission products solution is normally concentrated by
cvaporation and stored as a liquor concentrate. This concentratc may be
subsequently cvaporated and converted to a form suitable for storage or
disposal.

(¢) The pure plutonium nitrate solution is concentrated and stored pending its
transfer to further process steps. In particular, holding or storage vessels for
plutonium solutions are designed to avoid criticality problems resulting from
changes in concentration and form of this strecam.

Especially designed or prepared holding or storage vesscls for use in a plant for the
reprocessing of irradiated fuel. The holding or storage vessels must be resistant to the
corrosive effect of nitric acid. The holding or storage vessels are normally fabricated
of materials such as low carbon stainless steels, titanium or zirconium, or other high
quality materials. Holding or storage vessels may be designed for remote operation
and maintenance and may have the following features for control of nuclear
criticality:

(1)  walls or internal structures with a boron equivalent of at least two per cent, or
(2) amaximum diameter of 175 mm (7 in) for cylindrical vesscls, or

(3) amaximum width of 75 mm (3 in) for cither a slab or annular vessel.
Plutonium nitrate to oxide conversion system

INTRODUCTORY NOTE

In most reprocessing facilities, this final process involves the conversion of the
plutonium nitrate solution to plutonium dioxide. The main functions involved in this
process are: process feed storage and adjustment, precipitation and solid/liquor

separation, calcination, product handling, ventilation, wastc management, and
process control.
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Complete systems especially designed or prepared for the conversion of plutonium
nitrate to plutonium oxide, in particular adapted so as to avoid criticality and
radiation effects and to minimize toxicity hazards.

Plutonium oxide to metal production system
INTRODUCTORY NOTE

This process, which could be related to a reprocessing facility, involves the
fluorination of plutonium dioxide, normally with highly corrosive hydrogen fluoride,
to produce plutonium fluoride which is subsequently reduced using high purity
calcium metal to produce metallic plutonium and a calcium fluoride slag. The main
functions involved in this process arc: fluorination (c.g. involving equipment
fabricated or lincd with a precious metal), metal reduction (¢.g. employing ccramic
crucibles), slag recovery, product handling, ventilation, waste management and
process control.

Complete systems especially designed or prepared for the production of plutonium
metal, in particular adapted so as to avoid criticality and radiation effects and to
minimize toxicity hazards.

Plants for the fabrication of fucl elements
A "plant for the fabrication of fuel elements" includes thc equipment:

(a) Which normally comes in direct contact with, or directly processes, or controls,
the production flow of nuclcar material, or

(b) Which seals the nuclear material within the cladding.

Plants for the separation of isotopes of uranium and equipment, other than
analytical instruments, especially designed or prepared therefor

ltems of equipment that are considered to fall within the meaning of the phrase
"equipment, other than analytical instruments, especially designed or prepared” for
the scparation of isotopes of uranium include:

Gas centrifuges and assemblics and components especially designed or
prepared for use in gas centrifuges

INTRODUCTORY NOTE

The gas centrifuge normally consists of a thin-walled cylinder(s) of betwcen 75 mm
(3 in) and 400 mm (16 in) diameter contained in a vacuum environment and spun at
high peripheral speed of the order of 300 m/s or more with its central axis vertical. In
order to achieve high specd the materials of construction for the rotating components
have to be of a high strength to density ratio and the rotor assembly, and hence its
individual components, have to be manufactured to very close tolerances in order to

25



Volume 2805, A-18971

S.1.1.

minimize the unbalance. In contrast to other centrifuges, the gas centrifuge for
uranium enrichment is characterized by having within the rotor chamber a rotating
disc-shaped baffle(s) and a stationary tube arrangement for feeding and extracting the
UF¢ gas and featuring at least 3 separate channels, of which 2 are connected to
scoops extending from the rotor axis towards the periphery of the rotor chamber.
Also contained within the vacuum environment are a number of critical items which
do not rotate and which although they arc especially designed are not difficult to
fabricate nor arc they fabricated out of unique materials. A centrifuge facility
however requires a large number of these components, so that quantities can provide
an important indication of end use.

Rotating components
() Complete rotor assemblies:

Thin-walled cylinders, or a number of interconnected thin-walled cylinders,
manufactured from onc or more of the high strength to density ratio materials
described in the EXPLANATORY NOTE to this Section. If interconnected, the
cylinders are joined together by flexible bellows or rings as described in section
5.1.1.(c) following. The rotor is fitted with an internal baffle(s) and end caps, as
described in scction 5.1.1.(d) and (c¢) following, if in final form. However the
complete assembly may be delivered only partly assembled.

(b) Rotor tubes:

Especially designed or prepared thin-walled cylinders with thickness of 12 mm (0.5
in) or less, a diameter of between 75 mm (3 in) and 400 mm (16 in), and
manufactured from onc or morc of the high strength to density ratio materials
described in the EXPLANATORY NOTE to this Section.

(¢) Rings or Bellows:

Components especially designed or prepared to give localized support to the rotor
tube or to join together a number of rotor tubes. The bellows is a short cylinder of
wall thickness 3 mm (0.12 in) or less, a diameter of between 75 mm (3 in) and 400
mm (16 in), having a convolute, and manufactured from one of the high strength to
density ratio materials described in the EXPLANATORY NOTE to this Section.

(d) Baffles:

Disc-shaped components of between 75 mm (3 in) and 400 mm (16 in) diameter
especially designed or prepared to be mounted inside the centrifuge rotor tube, in
order to isolate the take-off chamber from the main separation chamber and, in some
cases, to assist the UF, gas circulation within the main separation chamber of the
rotor tube, and manufactured from one of the high strength to density ratio materials
described in the EXPLANATORY NOTE to this Section.

(¢) Top caps/Bottom caps:

Disc-shaped components of between 75 mm (3 in) and 400 mm (16 in) diamcter
cspecially designed or prepared to fit to the ends of the rotor tube, and so contain the
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UF¢ within the rotor tube, and in some cases to support, retain or contain as an
integrated part an element of the upper bearing (top cap) or to carry the rotating
elements of the motor and lower bearing (bottom cap), and manufactured from one of
the high strength to density ratio materials described in the EXPLANATORY NOTE
to this Section.

EXPLANATORY NOTE
The materials used for centrifuge rotating components are:

(a) Maraging steel capable of an ultimate tensile strength of 2.05 x 10° N/m?
(300,000 psi) or more;,

(b)  Aluminium alloys capable of an ultimate tensile strength of 0.46 x 10° N/m?
(67,000 psi) or more;,

(c) Filamentary materials suitable for use in composite structures and having a
specific modulus of 12.3 x 10° m or greater and a specific ultimate tensile
strength of 0.3 x 10° m or greater ('Specific Modulus' is the Young's Modulus in
N/m® divided by the specific weight in N/m® 'Specific Ultimate Tensile
Strengt}h‘ is the ultimate tensile strength in N/m? divided by the specific weight
in N/m”).

Static components
(a) Magnetic suspension bearings:

Especially designed or prepared bearing assemblies consisting of an annular magnet
suspended within a housing containing a damping medium. The housing will be
manufactured from a UF¢-resistant material (see EXPLANATORY NOTE to Section
5.2.). The magnet couples with a pole piece or a second magnet fitted to the top cap
described in Section 5.1.1.(e). The magnet may be ring-shaped with a relation
between outer and inner diameter smaller or equal to 1.6:1. The magnet may be in a
form having an initial permeability of 0.15 H/m (120,000 in CGS units) or more, or a
remanence of 98.5% or more, or an energy product of greater than 80 kJ/m’
(107 gauss-oersteds). In addition to the usual material properties, it is a prerequisite
that the deviation of the magnetic axes from the geometrical axes is limited to very
small tolerances (lower than 0.1 mm or 0.004 in) or that homogeneity of the material
of the magnet is specially called for.

(b) Bearings/Dampers:

Especially designed or prepared bearings comprising a pivot/cup assembly mounted
on a damper. The pivot is normally a hardened steel shaft with a hemisphere at one
end with a means of attachment to the bottom cap described in section 5.1.1.(e) at the
other. The shaft may however have a hydrodynamic bearing attached. The cup is
pellet-shaped with a hemispherical indentation in one surface. These components are
often supplied separately to the damper.
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(¢) Molecular pumps:

Especially designed or prepared cylinders having internally machined or extruded
helical grooves and internally machined bores. Typical dimensions arc as follows:
75 mm (3 in) to 400 mm (16 in) internal diameter, 10 mm (0.4 in) or morc wall
thickness, with the length equal to or greater than the diamcter. The grooves are
typically rectangular in cross-section and 2 mm (0.08 in) or more in depth.

(d) Motor stators:

Especially designed or prepared ring-shaped stators for high speced multiphase AC
hysteresis (or reluctance) motors for synchronous operation within a vacuum in the
frequency range of 600 - 2000 Hz and a power range of 50 - 1000 VA. The stators
consist of multi-phase windings on a laminated low loss iron core comprised of thin
layers typically 2.0 mm (0.08 in) thick or less.

(e) Centrifuge housing/recipients:

Components especially designed or prepared to contain the rotor tube assembly of a
gas centrifuge. The housing consists of a rigid cylinder of wall thickness up to 30 mm
(1.2 in) with precision machined ends to locate the bearings and with one or more
flanges for mounting. The machined ends are parallel to each other and perpendicular
to the cylinder's longitudinal axis to within 0.05 degrees or less. The housing may
also bc a honcycomb type structurc to accommodate scveral rotor tubes. The
housings are made of or protected by materials resistant to corrosion by UFs.

() Scoops:

Especially designed or prepared tubes of up to 12 mm (0.5 in) internal diameter for
the extraction of UF, gas from within the rotor tube by a Pitot tube action (that is,
with an aperture facing into the circumferential gas flow within the rotor tube, for
example by bending the end of a radially disposed tube) and capable of being fixed to
the central gas extraction system. The tubes are made of or protected by materials
resistant to corrosion by UF;.

Especially designed or prepared auxiliary systems, equipment and components
for gas centrifuge enrichment plants

INTRODUCTORY NOTE

The auxiliary systems, equipment and components for a gas centrifuge enrichment
plant arc the systems of plant nceded to feed UFg to the centrifuges, to link the
individual centrifuges to cach other to form cascades (or stages) to allow for
progressively higher enrichments and to extract the 'product’ and 'tails' UF, from the
centrifuges, together with the equipment required to drive the centrifuges or to
control the plant.

Normally UF; is evaporated from the solid using heated autoclaves and is distributed

in gascous form to the centrifuges by way of cascade header pipework. The 'product’
and 'tails' UF, gascous strecams flowing from the centrifuges are also passed by way
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of cascade header pipework to cold traps (operating at about 203 K (-70 °C)) where
they are condensed prior to onward transfer into suitable containers for transportation
or storage. Because an enrichment plant consists of many thousands of centrifuges
arranged in cascades therc arc many kilometers of cascade header pipework,
incorporating thousands of welds with a substantial amount of repetition of layout.
The equipment, components and piping systems are fabricated to very high vacuum
and cleanliness standards.

Feed systems/product and tails withdrawal systems
Especially designed or prepared process systems including:

Feed autoclaves (or stations), used for passing UT to the centrifuge cascades at
up to 100 kPa (15 psi) and at a rate of 1 kg/h or morc;

Desublimers (or cold traps) used to remove UF, from the cascades at up to
3kPa (0.5 psi) pressure. The desublimers are capable of being chilled to

203 K (-70 °C) and heated to 343 K (70 °C);

"Product’ and 'Tails' stations used for trapping UF; into containers.
This plant, equipment and pipework is wholly made of or lined with UF,-resistant
materials (see EXPLANATORY NOTE to this scction) and is fabricated to very high
vacuum and cleanliness standards.
Machinc header piping systems
Especially designed or prepared piping systems and header systems for handling UFg
within the centrifuge cascades. The piping network is normally of the ‘triple’ header
system with cach centrifuge connected to each of the headers. There is thus a
substantial amount of repetition in its form. It is wholly made of UFs-resistant
materials (sce EXPLANATORY NOTE to this section) and is fabricated to very high
vacuum and cleanliness standards.
UF mass spectrometers/ion sources
Especially designed or prepared magnetic or quadrupole mass spectrometers capable
of taking 'on-lin¢' samples of feed, product or tails, from UFg gas streams and having
all of the following characteristics:
1. Unit resolution for atomic mass unit greater than 320;
2. lon sources constructed of or lined with nichrome or monel or nickel plated;

3.  Electron bombardment ionization sources;

4.  Having a collector system suitablec for isotopic analysis.
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Frequency changers

Frequency changers (also known as converters or invertors) especially designed or
prepared to supply motor stators as defined under 5.1.2.(d), or parts, components and
sub-assemblies of such frequency changers having all of the following
characteristics:

1. A multiphase output of 600 to 2000 Hz;

2. High stability (with frequency control better than 0.1%);
3. Low harmonic distortion (Iess than 2%); and

4.  Anefficiency of greater than 80%.

EXPLANATORY NOTE

The items listed above cither come into direct contact with the UF, process gas or
directly control the centrifuges and the passage of the gas from centrifuge to
centrifuge and cascade to cascade.

Materials resistant to corrosion by UF, include stainless steel, aluminium, aluminium
alloys, nickel or alloys containing 60% or more nickel.

Especially designed or prepared assemblics and components for use in gaseous
diffusion enrichment

INTRODUCTORY NOTE

In the gascous diffusion mcthod of uranium isotope secparation, the main
technological assembly is a special porous gaseous diffusion barrier, heat exchanger
for cooling the gas (which is heated by the process of compression), scal valves and
control valves, and pipclines. Inasmuch as gascous diffusion technology uses
uranium hexafluoride (UF), all equipment, pipeline and instrumentation surfaces
(that come in contact with the gas) must be made of materials that remain stable in
contact with UT'. A gascous diffusion facility requires a number of these assemblies,
so that quantitics can provide an important indication of end use.

Gaseous diffusion barriers

(a) Especially designed or prepared thin, porous filters, with a pore size of
100 - 1,000 A (angstroms), a thickness of 5 mm (0.2 in) or less, and for tubular
forms, a diameter of 25 mm (1 in) or less, made of metallic, polymer or ceramic
materials resistant to corrosion by UF, and

(b) cespecially prepared compounds or powders for the manufacture of such filters.
Such compounds and powders include nickel or alloys containing 60 per cent or
morc nickel, aluminium oxide, or UFg-resistant fully fluorinated hydrocarbon
polymers having a purity of 99.9 per cent or more, a particle size less than
10 microns, and a high degrec of particle size uniformity, which arc especially
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prepared for the manufacture of gaseous diffusion barricrs.
Diffuser housings

Especially designed or prepared hermetically sealed cylindrical vessels greater than
300 mm (12 in) in diameter and greater than 900 mm (35 in) in length, or rectangular
vessels of comparable dimensions, which have an inlet connection and two outlet
connections all of which are greater than 50 mm (2 in) in diameter, for containing the
gaseous diffusion barrier, made of or lined with UFs-resistant materials and designed
for horizontal or vertical installation.

Compressors and gas blowers

Especially designed or prepared axial, centrifugal, or positive displacement
compressors, or gas blowers with a suction volume capacity of 1 m*/min or more of
UFg, and with a discharge pressure of up to several hundred kPa (100 psi), designed
for long-term operation in the UF environment with or without an electrical motor of
appropriate power, as well as scparatc assemblies of such compressors and gas
blowers. These compressors and gas blowers have a pressure ratio between 2:1 and
6:1 and are made of, or lincd with, materials resistant to UF,

Rotary shaft seals

Especially designed or prepared vacuum scals, with scal feed and seal exhaust
connections, for sealing the shaft connecting the compressor or the gas blower rotor
with the driver motor so as to cnsure a reliable scal against in-leaking of air into the
inner chamber of the compressor or gas blower which is filled with UFs. Such seals
arc normally designed for a buffer gas in-leakage rate of less than 1000 cm®/min
(60 in*/min).

Heat exchangers for cooling UFg

Especially designed or prepared heat exchangers made of or lined with UF-resistant
materials (except stainless steel) or with copper or any combination of thosc metals,
and intended for a leakage pressurc change rate of less than 10 Pa (0.0015 psi) per
hour under a pressure difference of 100 kPa (15 psi).

Especially designed or prepared auxiliary systems, equipment and components
for use in gascous diffusion enrichment

INTRODUCTORY NOTE

The auxiliary systems, equipment and components for gaseous diffusion enrichment
plants arc the systems of plant needed to feed UF to the gascous diffusion assembly,
to link the individual assemblies to each other to form cascades (or stages) to allow
for progressively higher enrichments and to extract the 'product’ and 'tails' UF¢ from
the diffusion cascades. Because of the high inertial propertics of diffusion cascades,
any interruption in their operation, and especially their shut-down, leads to serious
conscquences. Therefore, a strict and constant maintenance of vacuum in all
technological systems, automatic protection from accidents, and precise automated
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regulation of the gas flow is of importance in a gascous diffusion plant. All this leads
to a need to cquip the plant with a large number of special measuring, regulating and
controlling systems.

Normally UFg is evaporated from cylinders placed within autoclaves and is
distributed in gascous form to the entry point by way of cascade header pipework.
The 'product’ and 'tails' UFs gascous streams flowing from exit points arc passed by
way of cascade header pipework to cither cold traps or to compression stations where
the UFq gas is liquefied prior to onward transfer into suitable containers for
transportation or storage. Because a gaseous diffusion enrichment plant consists of a
large number of gascous diffusion assemblies arranged in cascades, therc are many
kilometers of cascade header pipework, incorporating thousands of welds with
substantial amounts of repetition of layout. The equipment, components and piping
systems are fabricated to very high vacuum and cleanliness standards.

Feed systems/product and tails withdrawal systems

Especially designed or prepared process systems, capable of operating at pressures of
300 kPa (45 psi) or less, including:

Feed autoclaves (or systems), used for passing U, to the gascous diffusion
cascades;

Desublimers (or cold traps) used to remove UF from diffusion cascades;

Liquefaction stations where UFq gas from the cascade is compressed and
cooled to form liquid UFg;

'Product’ or 'tails' stations used for transferring UF, into containers.
Header piping systems
Especially designed or prepared piping systems and header systems for handling UF,
within the gaseous diffusion cascades. This piping network is normally of the
"double" header system with cach cell connected to cach of the headers.

Vacuum systems

(@) Especially designed or prepared large vacuum manifolds, vacuum headers and
vacuum pumps having a suction capacity of 5 m*/min (175 f*/min) or morc.

(b) Vacuum pumps cspecially designed for service in UFg-bearing atmospheres
made of, or lined with, aluminium, nickel, or alloys bearing morce than 60% nickel.
Thesc pumps may be either rotary or positive, may have displaccment and
fluorocarbon seals, and may have special working fluids present.

Special shut-off and control valves

Especially designed or prepared manual or automated shut-off and control bellows
valves made of UFg-resistant materials with a diameter of 40 to 1500 mm
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(1.5t0 59 in) for installation in main and auxiliary systems of gaseous diffusion
enrichment plants.

UF mass spectrometers/ion sources

Especially designed or prepared magnetic or quadrupole mass spectrometers capable
of taking "on-line" samples of feed, product or tails, from UFg gas strcams and
having all of the following characteristics:

1. Unit resolution for atomic mass unit grecater than 320;

2. lon sources constructed of or lined with nichrome or monel or nickel plated;
3.  Electron bombardment ionization sources;

4.  Collector system suitable for isotopic analysis.

EXPLANATORY NOTE

The items listed above either come into direct contact with the UFq process gas or
dircctly control the flow within the cascade. All surfaces which come into contact
with the process gas arc wholly made of, or lined with, UF¢-resistant materials. For
the purposes of the sections relating to gaseous diffusion items the materials resistant
to corrosion by UF, include stainiess steel, aluminium, aluminium alloys, aluminium
oxide, nickel or alloys containing 60% or more nickel and UFg-resistant fully
fluorinated hydrocarbon polymers.

Especially designed or prepared systems, equipment and components for use in
aerodynamic cnrichment plants

INTRODUCTORY NOTE

In aerodynamic enrichment processes, a mixture of gaseous UFg and light gas
(hydrogen or helium) is compressed and then passed through scparating elements
wherein isotopic scparation is accomplished by the gencration of high centrifugal
forces over a curved-wall geomctry. Two processes of this type have becn
successfully developed: the separation nozzle process and the vortex tube process.
For both processes the main components of a separation stage include cylindrical
vessels housing the special separation elements (nozzles or vortex tubes), gas
compressors and heat exchangers to remove the heat of compression. An
acrodynamic plant requires a number of these stages, so that quantitics can provide
an important indication of end use. Since acrodynamic processes use UFg, all
equipment, pipelinc and instrumentation surfaces (that come in contact with the gas)
must be made of materials that remain stable in contact with UFg.

EXPLANATORY NOTE
The items listed in this section either come into direct contact with the U process

gas or directly control the flow within the cascade. All surfaces which come into
contact with the process gas are wholly made of or protected by UFs-resistant
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materials. For the purposes of the section relating to acrodynamic enrichment items,
the materials resistant to corrosion by UF; include copper, stainless steel, aluminium,
aluminium alloys, nickel or alloys containing 60% or morc nickel and UF-resistant
fully fluorinated hydrocarbon polymers.

Separation nozzles

Especially designed or prepared separation nozzles and assemblics thercof. The
scparation nozzles consist of slit-shaped, curved channels having a radius of
curvature less than 1 mm (typically 0.1 to 0.05 mm), resistant to corrosion by UFg
and having a knife-edge within the nozzle that separates the gas flowing through the
nozzle into two fractions.

Vortex tubes

Especially designed or prepared vortex tubes and assemblies thereof. The vortex
tubes are cylindrical or tapered, made of or protected by materials resistant to
corrosion by UFg, having a diamecter of between 0.5cm and 4 cm, a length to
diameter ratio of 20:1 or less and with onc or more tangential inlets. The tubes may
be equipped with nozzle-type appendages at either or both ends.

EXPLANATORY NOTE

The feed gas enters the vortex tube tangentially at one end or through swirl vanes or
at numerous tangential positions along the periphery of the tube.

Compressors and gas blowers

Especially designed or prepared axial, centrifugal or positive displacement
compressors or gas blowers made of or protected bjy matcrials resistant to corrosion
by UF and with a suction volume capacity of 2 m’/min or more of UF¢/carrier gas
(hydrogen or helium) mixture.

EXPLANATORY NOTE

These compressors and gas blowers typically have a pressure ratio between 1.2:1 and
6:1.

Rotary shaft seals

Especially designed or prepared rotary shaft seals, with scal feed and seal exhaust
connections, for scaling the shaft connecting the compressor rotor or the gas blower
rotor with the driver motor so as to cnsure a reliable scal against out-leakage of
process gas or in-leakage of air or seal gas into the inner chamber of the compressor
or gas blower which is filled with a UF¢/carrier gas mixture.

Heat exchangers for gas cooling

Especially designed or prepared heat exchangers made of or protected by materials
resistant to corrosion by UF.
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Separation clement housings

Especially designed or prepared separation element housings, made of or protected
by materials resistant to corrosion by UF, for containing vortex tubes or separation
nozzles.

EXPLANATORY NOTE

These housings may be cylindrical vessels greater than 300 mm in diameter and
greater than 900 mm in length, or may be rectangular vessels of comparable
dimensions, and may be designed for horizontal or vertical installation.

Feed systems/product and tails withdrawal systems

Especially designed or prepared process systems or equipment for enrichment plants
made of or protected by materials resistant to corrosion by UF, including:

(@) Teed autoclaves, ovens, or systems used for passing UFg to the enrichment
process;

(b) Desublimers (or cold traps) used to remove UF, from the enrichment process
for subsequent transfer upon heating;

(c) Solidification or liquefaction stations used to remove UF from the enrichment
process by compressing and converting UF to a liquid or solid form;

(d) 'Product' or 'tails' stations used for transferring UL into containers.

Header piping systems

Especially designed or prepared header piping systems, made of or protected by
materials resistant to corrosion by UFg, for handling UF, within the aerodynamic
cascades. This piping network is normally of the 'double’ header design with each
stage or group of stages connected to each of the headers.

Vacuum systems and pumps

(a) Especially designed or prepared vacuum systems having a suction capacity of
5 m*/min or more, consisting of vacuum manifolds, vacuum headers and vacuum
pumps, and designed for service in UFg-bearing atmospheres,

(b) Vacuum pumps especially designed or prepared for service in UFg-bearing
atmospheres and made of or protected by materials resistant to corrosion by UFs.
These pumps may use fluorocarbon seals and special working fluids.

Special shut-off and control valves

Especially designed or prepared manual or automated shut-off and control bellows
valves made of or protected by materials resistant to corrosion by UF with a
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diameter of 40 to 1500 mm for installation in main and auxiliary systems of
acrodynamic enrichment plants.

UF; mass spectrometers/ion sources

Especially designed or prepared magnetic or quadrupole mass spectrometers capable
of taking 'on-line' samples of feed, 'product’ or 'tails', from UF4 gas strcams and
having all of the following characteristics:

1. Unit resolution for mass greater than 320;

2. lon sources constructed of or lined with nichrome or monel or nickel plated;

3.  Electron bombardment ionization sources;

4. Collector system suitable for isotopic analysis.

UF¢/carrier gas scparation systems

Especially designed or prepared process systems for separating UFg from carrier gas
(hydrogen or helium).

EXPLANATORY NOTE

These systems are designed to reduce the UF content in the carrier gas to 1 ppm or
less and may incorporate equipment such as:

(&) Cryogenic heat exchangers and cryoscparators capable of temperatures of
-120°Cor less, or

(b) Cryogenic refrigeration units capable of temperatures of -120 °C or less, or
p pe

(c) Scparation nozzle or vortex tube units for the separation of UFg from carricr
gas, or

(d) UFg cold traps capable of temperatures of -20 °C or less.

Especially designed or prepared systems, equipment and components for use in
chemical exchange or ion exchange enrichment plants

INTRODUCTORY NOTE

The slight difference in mass between the isotopes of uranium causcs small changes
in chemical reaction cquilibria that can be used as a basis for separation of the
isotopes. Two processes have been successfully developed: liquid-liquid chemical
exchange and solid-liquid ion exchange.

In the liquid-liquid chemical exchange process, immiscible liquid phases (aqucous
and organic) are countercurrently contacted to give the cascading cffect of thousands
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of separation stages. The aqueous phase consists of uranium chloride in hydrochloric
acid solution; the organic phase consists of an extractant containing uranium chloride
in an organic solvent. The contactors employed in the separation cascade can be
liquid-liquid exchange columns (such as pulsed columns with sieve plates) or liquid
centrifugal contactors. Chemical conversions (oxidation and reduction) arc required
at both ends of the separation cascade in order to provide for the reflux requircments
at each end. A major design concern is to avoid contamination of the process strcams
with certain metal ions. Plastic, plastic-lined (including use of fluorocarbon
polymers) and/or glass-lined columns and piping are therefore used.

In the solid-liquid ion-exchange process, enrichment is accomplished by uranium
adsorption/desorption on a special, very fast-acting, ion-exchange resin or adsorbent.
A solution of uranium in hydrochloric acid and other chemical agents is passed
through cylindrical enrichment columns containing packed beds of the adsorbent. For
a continuous process, a reflux system is necessary to release the uranium from the
adsorbent back into the liquid flow so that 'product’ and 'tails' can be collected. This is
accomplished with the use of suitable reduction/oxidation chemical agents that are
fully regenerated in separate external circuits and that may be partially regenerated
within the isotopic separation columns themselves. The presence of hot concentrated
hydrochloric acid solutions in the process requires that the equipment be made of or
protected by special corrosion-resistant materials.

Liquid-liquid exchange columns (Chemical exchange)

Countercurrent liquid-liquid exchange columns having mechanical power input (i.e.,
pulsed columns with sicve plates, reciprocating platc columns, and columns with
internal turbinc mixers), especially designed or prepared for uranium enrichment
using the chemical exchange process. For corrosion resistance to concentrated
hydrochloric acid solutions, these columns and their intcrnals arc made of or
protected by suitable plastic materials (such as fluorocarbon polymers) or glass. The
stage residence time of the columns is designed to be short (30 seconds or less).

Liquid-liquid centrifugal contactors (Chemical exchange)

Liquid-liquid centrifugal contactors especially designed or prepared for uranium
enrichment using the chemical exchange process. Such contactors use rotation to
achieve dispersion of the organic and aqueous streams and then centrifugal force to
scparatc the phases. For corrosion resistance to concentrated hydrochloric acid
solutions, the contactors are madc of or are lined with suitable plastic materials (such
as fluorocarbon polymers) or are lined with glass. The stage residence time of the
centrifugal contactors is designed to be short (30 seconds or less).

Uranium reduction systems and equipment (Chemical exchange)
(a) Especially designed or prepared electrochemical reduction cells to reduce
uranium from one valence statc to another for uranium enrichment using the

chemical exchange process. The cell materials in contact with process solutions must
be corrosion resistant to concentrated hydrochloric acid solutions.
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EXPLANATORY NOTE

The cell cathodic compartment must be designed to prevent re-oxidation of uranium
to its higher valence state. To kecp the uranium in the cathodic compartment, the cell
may have an impervious diaphragm membrane constructed of special cation
exchange material. The cathode consists of a suitable solid conductor such as
graphite.

(b) Especially designed or prepared systems at the product end of the cascade for
taking the U*" out of the organic strcam, adjusting the acid concentration and feeding
to the clectrochemical reduction cells.

EXPLANATORY NOTE

These systems consist of solvent extraction equipment for stripping the U*" from the
organic stream into an aqueous solution, evaporation and/or other equipment to
accomplish solution pH adjustment and control, and pumps or other transfer devices
for feeding to the electrochemical reduction cells. A major design concern is to avoid
contamination of the aqueous stream with certain metal ions. Consequently, for those
parts in contact with the process stream, the system is constructed of equipment made
of or protected by suitable materials (such as glass, fluorocarbon polymers,
polyphenyl sulfate, polyether sulfone, and resin-impregnated graphite).

Feed preparation systems (Chemical exchange)

Especially designed or prepared systems for producing high-purity uranium chloride
feed solutions for chemical exchange uranium isotope separation plants.

EXPLANATORY NOTE

These systems consist of dissolution, solvent extraction and/or ion exchange
cquipment for purification and electrolytic cells for reducing the uranium U** or U**
to U*. These systems producc uranium chloride solutions having only a few parts
per million of metallic impurities such as chromium, iron, vanadium, molybdenum
and other bivalent or higher multi-valent cations. Materials of construction for
portions of the system processing high-purity U*" include glass, fluorocarbon
polymers, polyphenyl sulfate or polyether sulfone plastic-lined and resin-impregnated
graphite.

Uranium oxidation systems (Chemical exchange)

Especially designed or prepared systems for oxidation of U** to U** for return to the
uranium isotope scparation cascade in the chemical exchange enrichment process.

EXPLANATORY NOTE
These systems may incorporate equipment such as:

(a) Equipment for contacting chlorine and oxygen with the aqucous cffluent from
the isotope scparation equipment and extracting the resultant U into the

38



Volume 2805, A-18971

5.6.6.

5.6.7.

5.6.8.

stripped organic stream returning from the product end of the cascade,

(b) Equipment that separates water from hydrochloric acid so that the water and
the concentrated hydrochloric acid may be reintroduced to the process at the
proper locations.

Fast-reacting ion exchange resins/adsorbents (ion exchange)

FFast-reacting ion-exchange resins or adsorbents especially designed or prepared for
uranium enrichment using the ion exchange process, including porous macroreticular
resins, and/or pellicular structures in which the active chemical exchange groups are
limited to a coating on the surface of an inactive porous support structure, and other
composite structures in any suitable form including particles or fibers. These ion
exchange resins/adsorbents have diameters of 0.2 mm or less and must be chemically
resistant to concentrated hydrochloric acid solutions as well as physically strong
enough so as not to degrade in the exchange columns. The resins/adsorbents are
especially designed to achieve very fast uranium isotope exchange kinetics (exchange
rate half-time of less than 10 seconds) and are capable of operating at a temperature

in the range of 100 °C to 200 °C.
Ion exchange columns (Ion exchange)

Cylindrical columns greater than 1000 mm in diameter for containing and supporting
packed beds of ion exchange resin/adsorbent, especially designed or prepared for
uranium enrichment using the ion exchange process. These columns arc made of or
protected by materials (such as titanium or fluorocarbon plastics) resistant to
corrosion by concentrated hydrochloric acid solutions and are capable of operating at
a temperaturc in the range of 100 °C to 200 °C and pressures above 0.7 MPa
(102 psia).

Ion exchange reflux systems (Ion exchange)

(@) Especially designed or prepared chemical or electrochemical reduction systems
for regencration of the chemical reducing agent(s) used in ion exchange
uranium enrichment cascades.

(b) Especially designed or prepared chemical or electrochemical oxidation systems
for regeneration of the chemical oxidizing agent(s) used in ion exchange
uranium cnrichment cascades.

EXPLANATORY NOTE

The ion exchange enrichment process may use, for example, trivalent titanium (Ti*h
as a reducing cation in which case the reduction system would regenerate Ti** by
reducing Ti*'.

The process may use, for example, trivalent iron (Fe’*) as an oxidant in which case
the oxidation system would regencrate Fe*' by oxidizing Fe?'.
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Especially designed or prepared systems, equipment and components for usc in
lascr-based enrichment plants

INTRODUCTORY NOTE

Present systems for enrichment processes using lasers fall into two categories: those
in which the process medium is atomic uranium vapor and those in which the process
medium is the vapor of a uranium compound. Common nomenclature for such
processes include: first category - atomic vapor laser isotope separation (AVLIS or
SILVA); second category - molecular laser isotope separation (MLIS or MOLIS) and
chemical reaction by isotope sclective laser activation (CRISLA). The systems,
cquipment and components for laser enrichment plants embrace: (a) devices to feed
uranium-metal vapor (for selective photo-ionization) or devices to feed the vapor of a
uranium compound (for photo-dissociation or chemical activation); (b) devices to
collect enriched and depleted uranium metal as 'product’ and 'tails' in the first
category, and devices to collect dissociated or reacted compounds as 'product’ and
unaffected material as 'tails' in the second category; (c) process laser systems to
sclectively excite the uranium-235 species; and (d) feed preparation and product
conversion equipment. The complexity of the spectroscopy of uranium atoms and
compounds may requirc incorporation of any of a number of available laser
technologies.

EXPLANATORY NOTE

Many of the items listed in this section come into direct contact with uranium metal
vapor or liquid or with process gas consisting of UF, or a mixturc of UF and other
gases. All surfaces that come into contact with the uranium or UF are wholly made
of or protected by corrosion-resistant materials. For the purposes of the section
relating to laser-based enrichment items, the materials resistant to corrosion by the
vapor or liquid of uranium metal or uranium alloys include yttria-coated graphite and
tantalum; and the materials resistant to corrosion by UF include copper, stainless
steel, aluminium, aluminium alloys, nickel or alloys containing 60 % or more nickel
and UF-resistant fully fluorinated hydrocarbon polymers.

Uranium vaporization systems (AVLIS)

Especially designed or prepared uranium vaporization systems which contain
high-power strip or scanning electron becam guns with a delivered power on the target
of more than 2.5 kW/cm.

Liquid uranium metal handling systems (AVLIS)

Especially designed or prepared liquid metal handling systems for molten uranium or
uranium alloys, consisting of crucibles and cooling equipment for the crucibles.

EXPLANATORY NOTE
The crucibles and other parts of this system that come into contact with molten

uranium or uranium alloys are made of or protected by matcrials of suitable corrosion
and heat resistance. Suitable materials include tantalum, yttria-coated graphite,
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graphite coated with other rare earth oxides or mixtures thercof.
Uranium metal 'product' and 'tails’ collector assemblies (AVLIS)

Especially designed or prepared 'product’ and 'tails' collector assemblies for uranium
metal in liquid or solid form.

EXPLANATORY NOTE

Components for these assemblies are made of or protected by materials resistant to
the heat and corrosion of uranium metal vapor or liquid (such as yttria-coated
graphite or tantalum) and may include pipes, valves, fittings, 'gutters', feed-throughs,
heat exchangers and collector plates for magnetic, electrostatic or other separation
mecthods.

Separator module housings (AVLIS)

Especially designed or prepared cylindrical or rectangular vessels for containing the
uranium metal vapor source, the electron becam gun, and the 'product’ and 'tails'
collectors.

EXPLANATORY NOTE

These housings have multiplicity of ports for clectrical and water feed-throughs, laser
beam windows, vacuum pump connections and instrumentation diagnostics and

monitoring. They have provisions for opening and closure to allow refurbishment of
internal components.

Supersonic expansion nozzles (MLIS)

Especially designed or prepared supersonic expansion nozzles for cooling mixtures
of UFg and carrier gas to 150 K or less and which are corrosion resistant to UF.

Uranium pentafluoride product collectors (MLIS)

Especially designed or prepared uranium pentafluoride (UFs) solid product collectors
consisting of filter, impact, or cyclone-type collectors, or combinations thereof, and
which are corrosion resistant to the UFs/UFq environment.

UFg/carrier gas compressors (MLIS)

Especially designed or prepared compressors for UF¢/carrier gas mixtures, designed
for long term operation in a UF environment. The components of these compressors
that come into contact with process gas are made of or protected by materials
resistant to corrosion by UFg.

Rotary shaft scals (MLIS)

Especially designed or prepared rotary shaft scals, with seal feed and seal exhaust
connections, for scaling the shaft connecting the compressor rotor with the driver
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motor so as to ensure a reliable scal against out-leakage of process gas or in-lcakage
of air or scal gas into the inner chamber of the compressor which is filled with a
UF¢/carrier gas mixture.

Fluorination systems (MLIS)

Especially designed or prepared systems for fluorinating UFs (solid) to UF, (gas).
EXPLANATORY NOTE

These systems are designed to fluorinate the collected UFs powder to UF, for
subscquent collection in product containers or for transfer as feed to MLIS units for
additional cnrichment. In one approach, the fluorination rcaction may be
accomplished within the isotope scparation system to react and recover directly off
thc ‘'product’ collectors. In another approach, thc¢ UFs powder may be
removed/transferred from the 'product’ collectors into a suitable rcaction vessel (e.g.,
fluidized-bed reactor, screw reactor or flame tower) for fluorination. In both
approaches, cquipment for storage and transfer of fluorine (or other suitable
fluorinating agents) and for collection and transfer of UF are used.

UF; mass spectrometers/ion sources (MILIS)

Especially designed or prepared magnetic or quadrupole mass spectrometers capable
of taking 'on-linc' samples of feed, 'product’ or 'tails', from UFs gas streams and
having all of the following characteristics:

1. Unit resolution for mass greater than 320;

2. lon sources constructed of or lined with nichrome or monel or nickel plated;

3. Electron bombardment ionization sources;

4. Collector system suitable for isotopic analysis.

Feed systems/product and tails withdrawal systems (MLIS)

Especially designed or prepared process systems or equipment for enrichment plants
madc of or protected by materials resistant to corrosion by UF, including:

(a) Feed autoclaves, ovens, or systems used for passing UFg to the enrichment
process

(b) Decsublimers (or cold traps) used to remove UF, from the enrichment process
for subscquent transfer upon heating;

(c) Solidification or liquefaction stations uscd to remove UF, from the enrichment
process by compressing and converting UF, to a liquid or solid form;

(d) 'Product’ or 'tails' stations used for transferring UF;, into containers.
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UF¢/carrier gas separation systems (MLIS)

Especially designed or prepared process systems for separating UF from carrier gas.
The carricr gas may be nitrogen, argon, or other gas.

EXPLANATORY NOTE
These systems may incorporate equipment such as:

(a) Cryogenic heat exchangers or cryoseparators capable of temperatures of
-120 °C or less, or

(b) Cryogenic refrigeration units capable of temperatures of -120 °C or less, or

(¢) UFg cold traps capable of temperatures of -20 °C or less.
Laser systems (AVLIS, MLIS and CRISLA)

Lasers or laser systems especially designed or prepared for the separation of uranium
isotopes.

EXPLANATORY NOTE

The laser system for the AVLIS process usually consists of two lasers: a copper
vapor laser and a dye laser. The laser system for MLIS usually consists of a CO; or
cxcimer laser and a multi-pass optical cell with revolving mirrors at both ends. Lasers
or laser systems for both processes require a spectrum frequency stabilizer for
opcration over extended periods of time.

Especially designed or prepared systems, equipment and components for usc in
plasma separation enrichment plants

INTRODUCTORY NOTE

In the plasma separation process, a plasma of uranium ions passes through an electric
ficld tuncd to the U-235 ion resonance frequency so that they preferentially absorb
cnergy and incrcase the diameter of their corkscrew-like orbits. lons with a
large-diameter path are trapped to produce a product enriched in U-235. The plasma,
which is made by ionizing uranium vapor, is contained in a vacuum chamber with a
high-strength magnetic ficld produced by a superconducting magnet. The main
technological systems of the process include the uranium plasma generation system,
the separator module with superconducting magnet and metal removal systems for
the collection of 'product’ and 'tails'.

Microwave power sources and antennac
Especially designed or prepared microwave power sources and antennae for

producing or accelerating ions and having the following characteristics: greater than
30 GHz frequency and greater than 50 kW mean power output for ion production.
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Ion excitation coils

Especially designed or prepared radio frequency ion excitation coils for frequencies
of more than 100 kHz and capablc of handling more than 40 kW mean power.

Uranium plasma generation systems

Especially designed or prepared systems for the generation of uranium plasma, which
may contain high-power strip or scanning electron beam guns with a delivered power
on the target of more than 2.5 kW/cm.

Liquid uranium metal handling systems

Especially designed or prepared liquid metal handling systems for molten uranium or
uranium alloys, consisting of crucibles and cooling equipment for the crucibles.

EXPLANATORY NOTE

The crucibles and other parts of this system that come into contact with molten
uranium or uranium alloys arc made of or protected by materials of suitable corrosion
and heat resistance. Suitable materials include tantalum, yttria-coated graphite,
graphite coated with other rare carth oxides or mixtures thercof.

Uranium metal 'product’ and 'tails’ collector assemblics

Especially designed or prepared 'product’ and 'tails' collector assemblics for uranium
metal in solid form. These collector assemblies are made of or protected by materials
resistant to the heat and corrosion of uranium metal vapor, such as yttria-coated
graphite or tantalum.

Separator module housings

Cylindrical vessels especially designed or prepared for use in plasma scparation
cnrichment plants for containing the uranium plasma source, radio-frequency drive
coil and the 'product’ and 'tails' collectors.

EXPLANATORY NOTE

These housings have a multiplicity of ports for electrical feed-throughs, diffusion
pump connections and instrumentation diagnostics and monitoring. They have
provisions for opening and closure to allow for refurbishment of internal components
and arc constructed of a suitable non-magnetic material such as stainless steel.

Especially designed or prepared systems, equipment and componcnts for usc in
clectromagnetic enrichment plants

INTRODUCTORY NOTE

In the electromagnetic process, uranium metal ions produced by ionization of a salt
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feed material (typically UCLy) are accelerated and passed through a magnetic field
that has the cffect of causing the ions of different isotopes to follow different paths.
The major components of an clectromagnetic isotope separator include: a magnetic
field for ion-beam diversion/scparation of the isotopes, an ion source with its
acceleration system, and a collection system for the separated ions. Auxiliary systems
for the process include the magnet power supply system, the ion source high-voltage
power supply system, the vacuum system, and extensive chemical handling systems
for recovery of product and cleaning/recycling of components.

Electromagnetic isotope separators

Electromagnetic isotope scparators especially designed or prepared for the separation
of uranium isotopes, and equipment and components therefor, including:

(@) Ion sources
Especially designed or prepared single or multiple uranium ion sources
consisting of a vapor source, ionizer, and becam accelerator, constructed of
suitable materials such as graphite, stainless steel, or copper, and capable of
providing a total ion becam current of 50 mA or greater.

(b) Ton collectors
Collcctor plates consisting of two or more slits and pockets especially designed
or prepared for collection of enriched and depleted uranium ion beams and
constructed of suitable materials such as graphite or stainless steel.

(c) Vacuum housings
Especially designed or prepared vacuum housings for uranium clectromagnetic
separators, constructed of suitable non-magnetic materials such as stainless
steel and designed for operation at pressures of 0.1 Pa or lower.
EXPLANATORY NOTE
The housings are specially designed to contain the ion sources, collector plates
and water-cooled liners and have provision for diffusion pump connections and
opening and closure for removal and reinstallation of these components.

(d) Magnet pole pieces
Especially designed or prepared magnet pole pieces having a diameter greater
than 2 m used to maintain a constant magnetic ficld within an clectromagnetic
isotope scparator and to transfer the magnetic ficld between adjoining
separators.

High voltage power supplics

Especially designed or prepared high-voltage power supplies for ion sources, having
all of the following characteristics: capable of continuous operation, output voltage of
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20,000 V or greater, output current of 1 A or greater, and voltage regulation of better
than 0.01% over a time period of 8 hours.

Magnet power supplics

Especially designed or prepared high-power, direct current magnet power supplies
having all of the following characteristics: capable of continuously producing a
current output of 500 A or greater at a voltage of 100 V or greater and with a current
or voltage regulation better than 0.01% over a period of 8 hours.

Plants for the production of heavy water, deuterium and deuterium compounds
and cquipment cspecially designed or prepared therefor

INTRODUCTORY NOTE

Heavy water can be produced by a variety of processes. However, the two processes
that have proven to be commercially viable arc the water-hydrogen sulphide
exchange process (GS process) and the ammonia-hydrogen exchange process.

The GS process is based upon the exchange of hydrogen and deuterium between
water and hydrogen sulphide within a scries of towers which are operated with the
top section cold and the bottom section hot. Water flows down the towers while the
hydrogen sulphide gas circulates from the bottom to the top of the towers. A series of
perforated trays are used to promote mixing between the gas and the water.
Deuterium migrates to the water at low temperatures and to the hydrogen sulphide at
high temperatures. Gas or water, enriched in deuterium, is removed from the first
stage towers at the junction of the hot and cold sections and the process is repeated in
subsequent stage towers. The product of the last stage, water enriched up to 30% in
deuterium, is sent to a distillation unit to produce reactor grade heavy water, i.c.,
99.75% deuterium oxide.

The ammonia-hydrogen exchange process can extract deuterium from synthesis gas
through contact with liquid ammonia in the presence of a catalyst. The synthesis gas
is fed into exchange towers and to an ammonia converter. Inside the towers the gas
flows from the bottom to the top while the liquid ammonia flows from the top to the
bottom. The dcuterium is stripped from the hydrogen in the synthesis gas and
concentrated in the ammonia. The ammonia then flows into an ammonia cracker at
the bottom of the tower while the gas flows into an ammonia converter at the top.
Further enrichment takes placc in subsequent stages and reactor grade heavy water is
produced through final distillation. The synthesis gas feed can be provided by an
ammonia plant that, in turn, can be constructed in association with a heavy water
ammonia-hydrogen exchange plant. The ammonia-hydrogen exchange process can
also usc ordinary water as a fecd source of deuterium.

Many of the key equipment items for heavy water production plants using GS or the
ammonia-hydrogen cxchange processes arc common to scveral segments of the
chemical and petroleum industrics. This is particularly so for small plants using the
GS process. However, few of the items arc available "off-the-shelf". The GS and
ammonia-hydrogen processcs require the handling of large quantitics of flammable,
corrosive and toxic fluids at elevated pressures. Accordingly, in establishing the
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design and operating standards for plants and equipment using these processes,
careful attention to the materials selection and specifications is required to ensure
long service life with high safety and reliability factors. The choice of scale is
primarily a function of economics and need. Thus, most of the equipment items
would be prepared according to the requirements of the customer.

Finally, it should be noted that, in both the GS and the ammonia-hydrogen exchange
processes, items of equipment which individually are not especially designed or
prepared for heavy water production can be assembled into systems which arc
especially designed or prepared for producing heavy water. The catalyst production
system used in thc ammonia-hydrogen exchange process and water distillation
systems used for the final concentration of heavy water to reactor-grade in either
process arc examples of such systems.

The items of equipment which are especially designed or prepared for the production
of heavy water utilizing cither the water-hydrogen sulphide exchange process or the
ammonia-hydrogen exchange process include the following:

Water - Hydrogen Sulphide Exchange Towers

Exchange towers fabricated from fine carbon stecl (such as ASTM AS516) with
diameters of 6 m (20 ft) to 9 m (30 ft), capable of operating at pressures greater than
or cqual to 2 MPa (300 psi) and with a corrosion allowance of 6 mm or greater,
especially designed or prepared for heavy water production utilizing the
water-hydrogen sulphide exchange process.

Blowers and Compressors

Single stage, low head (i.c., 0.2 MPa or 30 psi) centrifugal blowers or compressors
for hydrogen-sulphide gas circulation (i.e., gas containing more than 70% H,S)
especially designed or prepared for heavy water production utilizing the
water-hydrogen sulphide exchange process. These blowers or compressors have a
throughput capacity greater than or equal to 56 m*/second (120,000 SCFM) while
operating at pressures greater than or equal to 1.8 MPa (260 psi) suction and have
seals designed for wet H,S service.

Ammonia-Hydrogen Exchange Towers

Ammonia-hydrogen exchange towers greater than or equal to 35 m (114.3 ft) in
height with diameters of 1.5 m (4.9 ft) to 2.5 m (8.2 ft) capable of operating at
pressures greater than 15 MPa (2225 psi) especially designed or prepared for heavy
water production utilizing the ammonia-hydrogen exchange process. These towers
also have at least one flanged axial opening of the same diameter as the cylindrical
part through which the tower internals can be inserted or withdrawn.

Tower Internals and Stage Pumps
Tower internals and stage pumps especially designed or prepared for towers for

heavy water production utilizing the ammonia-hydrogen exchange process. Tower
internals include especially designed stage contactors which promote intimate
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6.6.

6.7.

7.1.

gas/liquid contact. Stage pumps include especially designed submersible pumps for
circulation of liquid ammonia within a contacting stage internal to the stage towers.

Ammonia Crackers

Ammonia crackers with operating pressures greater than or cqual to 3 MPa (450 psi)
especially designed or prepared for heavy water production utilizing the
ammonia-hydrogen exchange process.

Infrared Absorption Analyzers

Infrared absorption analyzers capable of "on-line" hydrogen/deuterium ratio analysis
where deuterium concentrations arc equal to or greater than 90%.

Catalytic Burners

Catalytic burners for the conversion of enriched deuterium gas into heavy water
especially designed or prepared for heavy water production utilizing the ammonia-
hydrogen exchange process.

Plants for the conversion of uranium and equipment especially designed or
prepared therefor

INTRODUCTORY NOTE

Uranium conversion plants and systems may perform one or more transformations
from one uranium chemical species to another, including: conversion of uranium ore
concentrates to UOs, conversion of UO; to UO;, conversion of uranium oxides to
UF4 or UFs, conversion of UL, to UF, conversion of UFg to UF4, conversion of UF,
to uranium metal, and conversion of uranium fluorides to UO,. Many of the key
equipment items for uranium conversion plants arc common to several segments of
the chemical process industry. For example, the types of equipment employed in
these processes may include: furnaces, rotary kilns, fluidized bed reactors, flame
tower reactors, liquid centrifuges, distillation columns and liquid-liquid extraction
columns. However, few of the itcms arc available "off-the-shelf"; most would be
prepared according to the requircments and specifications of the customer. In some
instances, special design and construction considerations are required to address the
corrosive properties of some of the chemicals handled (HF, F,, CIFs, and uranium
fluorides). Finally, it should be noted that, in all of the uranium conversion processes,
items of equipment which individually are not especially designed or prepared for
uranium conversion can be assembled into systems which arc especially designed or
prepared for use in uranium conversion.

Especially designed or prepared systems for the conversion of uranium ore
concentrates to UO;

EXPLANATORY NOTE

Conversion of uranium ore concentrates to UQ; can be performed by first dissolving
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7.2

73.

7.4.

7.5.

7.6.

7.7.

the ore in nitric acid and extracting purified uranyl nitrate using a solvent such as
tributyl phosphate. Next, the uranyl nitrate is converted to UO; either by
concentration and denitration or by ncutralization with gaseous ammonia to produce
ammonium diuranate with subsequent filtering, drying, and calcining.

Especially designed or prepared systems for the conversion of UO; to UF,

EXPLANATORY NOTE

Conversion of UO; to UF can be performed directly by fluorination. The process
requires a source of fluorine gas or chlorine trifluoride.

Especially designed or prepared systems for the conversion of UO; to UO;
EXPLANATORY NOTE

Conversion of UOj; to UO; can be performed through reduction of UO; with cracked
ammonia gas or hydrogen.

Especially designed or prepared systems for the conversion of UO; to UF,
EXPLANATORY NOTE

Conversion of UO; to UF; can be performed by reacting UO, with hydrogen fluoride
gas (HF) at 300-500 °C.

Especially designed or prepared systems for the conversion of UF; to UFg
EXPLANATORY NOTE

Conversion of UF,; to UF; is performed by exothermic reaction with fluorine in a
tower reactor. UF is condensed from the hot cffluent gases by passing the effluent

stream through a cold trap cooled to -10 °C. The process requires a source of fluorine
gas.

Especially designed or prepared systems for the conversion of UF, to U metal
EXPLANATORY NOTE

Conversion of UF4 to U metal is performed by reduction with magnesium (large
batches) or calcium (small batches). The reaction is carricd out at temperatures above

the melting point of uranium (1130 °C).
Especially designed or prepared systems for the conversion of UF; to UO;

EXPLANATORY NOTE

Conversion of UFg to UO; can be performed by one of three processes. In the first,
UFg is reduced and hydrolyzed to UO, using hydrogen and steam. In the second, UF,
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7.8.

is hydrolyzed by solution in water, ammonia is added to precipitate ammonium
diuranate, and the diuranate is reduced to UO, with hydrogen at 820 °C. In the third
process, gascous UFg, CO,, and NH; are combined in water, precipitating ammonium
uranyl carbonate. The ammonium uranyl carbonate is combined with stcam and

hydrogen at 500-600 °C to yield UO,.
UF, to UO; conversion is often performed as the first stage of a fuel fabrication plant.
Espccially designed or prepared systems for the conversion of UF to UF,

EXPLANATORY NOTE

Conversion of UF, to UF; is performed by reduction with hydrogen.
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[TRANSLATION — TRADUCTION]*

Protocole additionnel a I’ Accord entre la République
de Gambie et I’Agence internationale de I’énergie
atomique relatif a I’application de garanties dans le
cadre du Traité sur la non-prolifération des armes

nucléaires

CONSIDERANT que la République de Gambic (ci-aprés dénommée « la Gambie ») et I Agence
internationale de 1’énergie atomique (ci-aprés dénommée « 1’Agence ») sont Parties a un accord relatif a
I"application de garanties dans le cadre du Traité sur la non-prolifération des armes nucléaires (ci-apres
dénommeé « 1’ Accord de garantics »), qui est entré en vigueur le 8 aoiit 1978 ;

CONSCIENTES du désir de la communauté internationale de continuer a promouvoir la
non-prolifération nucléaire en renforgant ’efficacité et en améliorant 1’efficience du systeme de garanties
de I’ Agence ;

RAPPELANT que I’Agence doit tenir compte, dans I’application des garanties, de la nécessite :
d’éviter d’entraver le développement économique et technologique de la Gambice ou la coopération
internationale dans le domaine des activités nucléaires pacifiques ; de respecter les dispositions en vigueur
en mati¢re de santé, de streté, de protection physique et d’autres questions de sécurité ainsi que les droits
des personnes physiques ; et de prendre toutes précautions utiles pour protéger les secrets commerciaux,
technologiques et industricls ainsi que les autres renseignements confidenticls dont clle aurait
connaissance ;

CONSIDERANT que la fréquence et Iintensité des activités déerites dans le présent Protocole
seront maintenues au minimum compatible avec 1" objectif consistant a renforcer 1’efficacité et a améliorer

I'efficience des garanties de I’Agence ;

La Gambie et I’ Agence sont convenues de ce qui suit

! Translation supplied by the IAEA. — Traduction fournie par I'AIEA.
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LIENS ENTRE LE PROTOCOLE ET L’ACCORD DE GARANTIES

Article premier

Les dispositions de I’ Accord de garanties sont applicables au présent Protocole dans la
mesure ou elles sont en rapport et compatibles avec celles de ce Protocole. En cas de conflit
entre les dispositions de I’Accord de garanties et celles du présent Protocole, les dispositions
dudit Protocole s’appliquent.

RENSEIGNEMENTS A FOURNIR

Article 2

a. La Gambie présente a I’ Agence une déclaration contenant :

D)

iii)

iv)

v)

vi)

Une description générale des activités de recherche-développement liées au
cycle du combustible nucléaire ne mettant pas en jeu des matiéres nucléaires et
menées en quelque lieu que ce soit, qui sont financées, autorisées expressément
ou controlées par la Gambie ou qui sont exécutées pour son compte.

Des renseignements déterminés par I’Agence en fonction de gains escomptés
d’efficacité ou d’efficience et acceptés par la Gambie sur les activités
d’exploitation importantes du point de vue des garanties dans les installations et
dans les emplacements hors installation ou des matieres nucléaires sont
habituellement utilisées.

Une description générale de chaque batiment de chaque site, y compris son
utilisation et, si cela ne ressort pas de cette description, son contenu. La
description doit comprendre une carte du site.

Une description de I’ampleur des opérations pour chaque emplacement menant
des activités spécifiées a I’annexe I du présent Protocole.

Des renseignements indiquant I’emplacement, la situation opérationnelle et la
capacité de production annuelle estimative des mines et des usines de
concentration d’uranium ainsi que des usines de concentration de thorium et la
production annuelle actuelle de ces mines et usines de concentration pour
la Gambie dans son ensemble. La Gambie communique, a la demande
de I’Agence, la production annuelle actuelle d’'une mine ou d’une usine de
concentration déterminée. La communication de ces renseignements n’exige
pas une comptabilisation détaillée des matiéres nucléaires.

Les renseignements ci-apres sur les matiéres brutes qui n’ont pas encore une
composition et une pureté propres a la fabrication de combustible ou a

I’enrichissement en isotopes :

a) Quantités, composition chimique, utilisation ou utilisation prévue de ces
matieres, que ce soit a des fins nucléaires ou non, pour chaque
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vif)

emplacement situé en Gambie ou de telles matiéres se trouvent en
quantités excédant dix tonnes d’uranium et/ou vingt tonnes de thorium,
et pour les autres emplacements ou elles se trouvent en quantités
supérieures a 1 tonne, total pour la Gambie dans son ensemble si ce
total excéde dix tonnes d’uranium ou vingt tonnes de thorium. La
communication de ces renseignements n’exige pas une comptabilisation
détaillée des matieres nucléaires |

b) Quantités, composition chimique et destination de chaque exportation
hors de la Gambie de telles matiéres a des fins expressément
non nucléaires en quantités excédant :

1) Dix tonnes d’uranium, ou pour des exportations successives
d’uranium hors de la Gambie destinées au méme Etat, dont
chacune est inférieure a dix tonnes mais dont le total dépasse
dix tonnes pour I’année ;

2) Vingt tonnes de thorium, ou pour des exportations successives
de thorium hors de la Gambie destinées au méme Etat, dont
chacune est inférieure a vingt tonnes mais dont le total dépasse
vingt tonnes pour ’année ;

c) Quantités, composition chimique, emplacement actuel et utilisation ou
utilisation prévue de chaque importation en Gambie de telles matiéres a
des fins expressément non nucléaires en quantités excédant :

1) Dix tonnes d’uranium, ou pour des importations successives
d’uranium en Gambie, dont chacune est inférieure a dix tonnes
mais dont le total dépasse dix tonnes pour I’année ;

2) Vingt tonnes de thorium, ou pour des importations successives
de thorium en Gambie, dont chacune est inférieure a vingt
tonnes mais dont le total dépasse vingt tonnes pour I’année ;

étant entendu qu’il n’est pas exigé que des renseignements soient fournis sur de
telles matiéres destinées & une utilisation non nucléaire une fois qu’elles se
présentent sous la forme voulue pour leur utilisation finale non nucléaire.

a) Des renseignements sur les quantités, les utilisations et les
emplacements des matiéres nucléaires exemptées des garanties en
application de I’article 36 de I’ Accord de garanties ;

b) Des renseignements sur les quantités (qui pourront étre sous la forme
d’estimations) et sur les utilisations dans chaque emplacement des
matiéres nucléaires qui sont exemptées des garanties en application de
’alinéa 35 b) de I’Accord de garanties, mais qui ne se présentent pas
encore sous la forme voulue pour leur utilisation finale non nucléaire,
en quantités excédant celles qui sont indiquées a ’article 36 de 1’ Accord
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viii)

ix)

X)

de garanties. La communication de ces renseignements n’exige pas une
comptabilisation détaillée des matiéres nucléaires.

Des renseignements sur I’emplacement ou le traitement ultérieur de déchets de
moyenne ou de haute activité contenant du plutonium, de 1’uranium fortement
enrichi ou de l'uranium 233 pour lesquels les garanties ont ét¢ levées en
application de l’article 11 de I’Accord de garanties. Aux fins du présent
paragraphe, le « traitement ultérieur » n’englobe pas le réemballage des déchets
ou leur conditionnement ultérieur, sans séparation d’éléments, en vue de leur
entreposage ou de leur stockage définitif.

Les renseignements suivants sur les équipements et les matiéres non nucléaires
spécifiés qui sont indiqués dans la liste figurant a ’annexe 11 :

a) Pour chaque exportation hors de la Gambie d’équipements et de
matiéres de ce type, données d’identification, quantité, emplacement ou
il est prévu de les utiliser dans 1’Etat destinataire et date ou date prévue,
selon le cas, de I’exportation ;

b) Ala demande expresse de 1’ Agence, confirmation par la Gambie, en
tant qu’Etat importateur, des renseignements communiqués a I’ Agence
par un autre Etat au sujet de I’exportation de tels équipements et
matieres vers la Gambie.

Les plans généraux pour les dix années a venir qui se rapportent au
développement du cycle du combustible nucléaire (y compris les activités de
recherche-développement liées au cycle du combustible nucléaire qui sont
prévues) lorsqu’ils ont été approuvés par les autorités compétentes de la
Gambie.

La Gambie fait tout ce qui est raisonnablement possible pour communiquer a
I’ Agence les renseignements suivants :

i)

ii)

Description générale des activités de recherche-développement liées au cycle
du combustible nucléaire ne mettant pas en jeu des matiéres nucléaires qui se
rapportent expressément a |’enrichissement, au retraitement de combustible
nucléaire ou au traitement de déchets de moyenne ou de haute activité
contenant du plutonium, de I’'uranium fortement enrichi ou de 1’uranium 233,
qui sont menées en Gambie en quelque lieu que ce soit, mais qui ne sont pas
financées, expressément autorisées ou controlées par la Gambie ou exécutées
pour son compte, ainsi que des renseignements indiquant 1’emplacement de ces
activités. Aux fins du présent alinéa, le « traitement » de déchets de moyenne
ou de haute activité n’englobe pas le réemballage des déchets ou leur
conditionnement, sans séparation d’éléments, en vue de leur entreposage ou de
leur stockage définitif.

Description générale des activités et identité de la personne ou de l’entité

menant de telles activités dans des emplacements déterminés par I’ Agence hors
d’un site qui, de I’avis de I’ Agence, pourraient étre fonctionnellement liées aux
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activités de ce site. La communication de ces renseignements est subordonnée a
une demande expresse de 1’ Agence. Lesdits renseignements sont communiqués
en consultation avec I’ Agence et en temps voulu.

A la demande de I’Agence, la Gambie fournit des précisions ou des éclaircissements
sur tout renseignement qu’elle a communiqué en vertu du présent article, dans la
mesure ou cela est nécessaire aux fins des garanties.

Article 3

La Gambie communique a I’ Agence les renseignements visés aux alinéas a.i), iii), iv),
v), vi) a), vii) et x) et a ’alinéa b.i) de I’article 2 dans les 180 jours qui suivent I’entrée
en vigueur du présent Protocole.

La Gambie communique a I’ Agence, pour le 15 mai de chaque année, des mises a jour
des renseignements visés au paragraphe a. ci-dessus pour la période correspondant a
I’année civile précédente. Si les renseignements communiqués précédemment restent
inchanggs, la Gambie ’indique.

La Gambie communique a 1’Agence, pour le 15 mai de chaque année, les
renseignements visés aux sous-alinéas a.vi) b) et c¢) de larticle 2 pour la période
correspondant a I’année civile précédente.

La Gambie communique a 1’Agence tous les trimestres les renseignements visés au
sous-alinéa a.ix)a) de I’article 2. Ces renseignements sont communiqués dans
les soixante jours qui suivent la fin de chaque trimestre.

La Gambie communique a 1’Agence les renseignements visés a 1’alinéa a.viii) de
I’article 2 180 jours avant qu’il ne soit procédé au traitement ultérieur et, pour le 15 mai
de chaque année, des renseignements sur les changements d’emplacement pour la
période correspondant a I’année civile précédente.

La Gambie et I’Agence conviennent du moment et de la fréquence de la
communication des renseignements visés a 1’alinéa a.ii) de ’article 2.

La Gambie communique & I’ Agence les renseignements visés au sous-alinéa a.ix) b) de
I’article 2 dans les soixante jours qui suivent la demande de I’ Agence.
ACCES COMPLEMENTAIRE
Article 4

Les dispositions ci-apres sont applicables a ’occasion de la mise en ceuvre de 1’acces

complémentaire en vertu de ’article 5 du présent Protocole :

a.

L’Agence ne cherche pas de fagon mécanique ou systématique a vérifier les
renseignements visés a I’article 2 ; toutefois, I’ Agence a acces :
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i) A tout emplacement visé a I’alinéa a.i) ou ii) de Iarticle 5, de fagon sélective,
pour s’assurer de I’absence de matiéres et d’activités nucléaires non déclarées ;

ii) A tout emplacement visé au paragraphe b. ou c. de I’article 5 pour résoudre une
question relative a Dexactitude et a I’exhaustivité des renseignements
communiqués en application de ’article 2 ou pour résoudre une contradiction
relative a ces renseignements ;

iii) A tout emplacement visé & I’alinéa a.iii) de Iarticle 5 dans la mesure nécessaire
a I’Agence pour confirmer, aux fins des garanties, la déclaration de
déclassement d’une installation ou d’un emplacement hors installation ou des
matiéres nucléaires étaient habituellement utilisées qui a été faite par la
Gambie.

i) Sous réserve des dispositions de I’alinéa ii) ci-aprés, 1’Agence donne a la
Gambie un préavis d’acceés d’au moins 24 heures ;

ii) Pour I’acces a tout endroit d’un site qui est demandé a I’occasion de visites aux
fins de la vérification des renseignements descriptifs ou d’inspections ad hoc ou
réguliéres de ce site, le délai de préavis, si I’ Agence le demande, est d’au moins
deux heures mais peut, dans des circonstances exceptionnelles, étre inférieur a
deux heures.

Le préavis est donné par écrit et indique les raisons de la demande d’acces et les
activités qui seront menées a I’occasion d’un tel acces.

Dans le cas d’une question ou d’une contradiction, 1’Agence donne a la Gambie la
possibilité de clarifier la question ou la contradiction et d’en faciliter la solution. Cette
possibilité¢ est donnée avant que l’accés soit demandé, a moins que 1’Agence ne
considere que le fait de retarder I’acces nuirait a I’objet de la demande d’accés. En tout
état de cause, I’Agence ne tire pas de conclusions quant a la question ou la
contradiction tant que cette possibilité n’a pas été donnée a la Gambie.

A moins que la Gambie n’accepte qu’il en soit autrement, I’accés n’a lieu que pendant
les heures de travail normales.

La Gambie a le droit de faire accompagner les inspecteurs de 1’ Agence, lorsqu’ils
bénéficient d’un droit d’acces, par ses représentants, sous réserve que les inspecteurs
ne soient pas de ce fait retardés ou autrement génés dans l’exercice de leurs
fonctions.
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Article 5

La Gambie accorde a I’ Agence acces :

i) A tout endroit d’un site ;
i) A tout emplacement indiqué par la Gambie en vertu des alinéas a.v) & viii) de
Iarticle 2 ;

iii) A toute installation déclassée ou tout emplacement hors installation déclassé ou
des matiéres nucléaires étaient habituellement utilisées.

A tout emplacement, autre que ceux visés a I’alinéa a.i) ci-dessus, qui est indiqué par
la Gambie en vertu de I’alinéa a.i), de I’alinéa a.iv), du sous-alinéa a.ix) b) ou du
paragraphe b. de l’article 2, étant entendu que si la Gambie n’est pas en mesure
d’accorder un tel acces, elle fait tout ce qui est raisonnablement possible pour satisfaire
sans retard aux exigences de 1’ Agence par d’autres moyens.

A tout emplacement, autre que ceux visés aux paragraphes a. et b. ci-dessus, qui est
spécifié par I’Agence aux fins de I’échantillonnage de I’environnement dans un
emplacement précis, étant entendu que, si la Gambie n’est pas en mesure d’accorder
un tel acces, elle fait tout ce qui est raisonnablement possible pour satisfaire sans
retard aux exigences de I’Agence dans des emplacements adjacents ou par d’autres
moyens.

Article 6
Lorsqu’elle applique I'article 5, I’ Agence peut mener les activités suivantes

a. Dans le cas de I’accés accordé conformément a 1’alinéa a.i) ou a I’alinéa a.iii) de
I’article 5, observation visuelle, prélévement d’échantillons de I’environnement,
utilisation d’appareils de détection et de mesure des rayonnements, mise en place de
scellés et d’autres dispositifs d’identification et d’indication de fraude spécifiés dans les
arrangements subsidiaires, et autres mesures objectives qui se sont révélées possibles
du point de vue technique et dont I’emploi a €té accepté par le Conseil des gouverneurs
(ci-apres dénommé «le Conseil ») et a la suite de consultations entre 1’Agence et
la Gambie.

Dans le cas de I’acces accordé conformément a ’alinéa a.ii) de I’article 5, observation
visuelle, dénombrement des articles de matiéres nucléaires, mesures non destructives et
échantillonnage, utilisation d’appareils de détection et de mesure des rayonnements,
examen des relevés concernant les quantités, ’origine et I’utilisation des matiéres,
prélévement d’échantillons de I’environnement, et autres mesures objectives qui se sont
révélées possibles du point de vue technique et dont I’emploi a été accepté par
le Conseil et a la suite de consultations entre I’ Agence et la Gambie.

Dans le cas de l’accés accordé conformément au paragraphe b. de Darticle 5,

observation visuelle, prélevement d’échantillons de 1’environnement, utilisation
d’appareils de détection et de mesure des rayonnements, examen des relevés
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concernant la production et les expéditions qui sont importants du point de vue des
garanties, et autres mesures objectives qui se sont révélées possibles du point de vue
technique et dont ’emploi a été accepté par le Conseil et a la suite de consultations
entre I’ Agence et la Gambie.

d. Dans le cas de ’acces accordé conformément au paragraphe c. de Darticle 5,
prélévement d’échantillons de 1’environnement et, lorsque les résultats ne permettent
pas de résoudre la question ou la contradiction & I’emplacement spécifi¢ par I’ Agence
en vertu du paragraphe c. de Iarticle 5, recours dans cet emplacement a I’ observation
visuelle, a des appareils de détection et de mesure des rayonnements et, conformément
a ce qui a été convenu par la Gambie et I’ Agence, a d’autres mesures objectives.

Article 7

a. A la demande de la Gambie, 1’ Agence et la Gambie prennent des dispositions afin de
réglementer 1’accés en vertu du présent Protocole pour empécher la diffusion
d’informations sensibles du point de vue de la prolifération, pour respecter les
prescriptions de slireté ou de protection physique ou pour protéger des informations
exclusives ou sensibles du point de vue commercial. Ces dispositions n’empéchent pas
1’ Agence de mener les activités nécessaires pour donner I’assurance crédible qu’il n’y a
pas de matieres et d’activités nucléaires non déclarées dans I’emplacement en question,
y compris pour résoudre toute question concernant I’exactitude et ’exhaustivité des
renseignements visés a ’article 2 ou toute contradiction relative a ces renseignements.

b. La Gambie peut indiquer a I’ Agence, lorsqu’elle communique les renseignements visés
a l’article 2, les endroits ou I’accés peut étre réglementé sur un site ou dans un
emplacement.

c. En attendant I’entrée en vigueur des arrangements subsidiaires nécessaires le cas

échéant, la Gambie peut avoir recours a 1’accés réglementé conformément aux
dispositions du paragraphe a. ci-dessus.

Article 8

Aucune disposition du présent Protocole n’empéche la Gambie d’accorder a 1’ Agence
acces a des emplacements qui s’ajoutent a ceux visés aux articles 5 et 9 ou de demander a
1’ Agence de mener des activités de vérification dans un emplacement particulier. L’ Agence fait
sans retard tout ce qui est raisonnablement possible pour donner suite a une telle demande.

Article 9

La Gambie accorde a I’Agence acceés aux emplacements spécifiés par 1’Agence pour
I’échantillonnage de I’environnement dans une vaste zone, étant entendu que si la Gambie
n’est pas en mesure d’accorder un tel acces, elle fait tout ce qui est raisonnablement possible
pour satisfaire aux exigences de I’ Agence dans d’autres emplacements. L’ Agence ne demande
pas un tel acces tant que le Conseil n’a pas approuvé le recours a 1’échantillonnage de
I’environnement dans une vaste zone et les modalités d’application de cette mesure et que des
consultations n’ont pas eu lieu entre I’ Agence et la Gambie.
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Article 10
L’Agence informe la Gambie :

a. Des activités menées en vertu du présent Protocole, y compris de celles qui concernent
toutes questions ou contradictions qu’elle a portées a I’attention de la Gambie, dans les
soixante jours qui suivent I’exécution de ces activités.

b. Des résultats des activités menées en ce qui concerne toutes questions ou contradictions
qu’elle a portées a I’attention de la Gambie, dés que possible et en tout cas dans
les trente jours qui suivent la détermination des résultats par 1’ Agence.

c. Des conclusions qu’elle a tirées de ses activités en application du présent Protocole.
Ces conclusions sont communiquées annuellement.

DESIGNATION DES INSPECTEURS DE L’AGENCE
Article 11

a. i) Le Directeur général notifie a la Gambie ’approbation par le Conseil de
I’emploi de tout fonctionnaire de I’Agence en qualité d’inspecteur des
garanties. Sauf si la Gambie fait savoir au Directeur général qu’elle n’accepte
pas le fonctionnaire comme inspecteur pour la Gambie dans les trois mois
suivant la réception de la notification de I’approbation du Conseil, I’inspecteur
faisant 1’objet de cette notification a la Gambie est considéré comme désigné
pour la Gambie.

i) Le Directeur général, en réponse a une demande adressée par la Gambie ou de
sa propre initiative, fait immédiatement savoir a la Gambie que la désignation
d’un fonctionnaire comme inspecteur pour la Gambie est annulée.

b. La notification visée au paragraphe a. ci-dessus est considérée comme ayant été recue
par la Gambie sept jours aprés la date de sa transmission en recommandé par I’ Agence
ala Gambie.

VISAS
Article 12
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