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COMMUNICATIONS OF 17 OCTOBER 1996 RECEIVED FROM MEMBER
STATES REGARDING THE EXPORT OF NUCLEAR MATERIAL AND OF

CERTAIN CATEGORIES OF EQUIPMENT AND OTHER MATERIAL

1. The Director General of the International Atomic Energy Agency has received letters of
17 October 1996 from the Resident Representatives of Argentina, Australia, Austria, Belgium,
Bulgaria, Canada, the Czech Republic, Denmark, Finland, France, Germany, Greece,
Hungary, Ireland, Italy, Japan, Republic of Korea, Luxembourg, the Netherlands, Norway,
Poland, Portugal, Romania, the Russian Federation, the Slovak Republic, South Africa, Spain,
Sweden, Switzerland, the United Kingdom, and the United States of America, concerning the
export of nuclear material and of certain categories of equipment and other material.

2. In light of the wish expressed at the end of each letter, the text of the letter is attached
hereto.



INFCIRC/209/Rev. 1/Mod.4/Corr. 1
Attachment
page 2

LETTER

Vienna, 17 October 1996

Sir,

I have the honour to refer to relevant previous communications from the Resident
Representative of [Member State] to the International Atomic Energy Agency.

In the years since the procedures described in INFCIRC/209 were formulated for the export of
certain categories of equipment and material especially designed or prepared for the
processing, use or production of special fissionable material, developments in nuclear
technology have brought about the need to clarify parts of the Trigger List originally
incorporated in Memorandum В of INFCIRC/209. Such clarifications have been covered in
INFCIRC/209/Mods. 1, 2, 3, and 4 (consolidated in INFCIRC/209/Rev. 1) and in
INFCIRC/209/Rev. I/Mod. 1, Mod. 2 and Mod. 3.

My Government now thinks it desirable to further clarify those parts of the Trigger List which
refer to reactors, non-nuclear materials and fuel fabrication. I therefore wish to inform you that
the existing sections 1,2 and 4 and the title of section 6 of the Annex to INFCIRC/209/Rev. 1
(Clarification of Items on the Trigger List as amended by subsequent modifications), should
be replaced by the text set out in the attachment to this letter; and a new sub-section 6.8
should be added, including the explanatory note, also set out in the attachment.

As hitherto, my Government reserves to itself the right to exercise discretion with regard to
the interpretation and implementation of the procedures and the right to control, if it wishes,
the export of relevant items other than those specified in the aforementioned attachment to
this letter.

[The Government of (Member State) so far as trade within the European Union is concerned,
will implement these procedures in the light of its commitments as a Member State of that
Union.]1

I should be grateful if you would circulate the text of this letter and its attachment to Member
States for their information.

1 This paragraph is included only in the letters sent by the Governments of Austria, Belgium, Denmark,
Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, Spain, Sweden,
and the United Kingdom of Great Britain and Northern Ireland.
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1. Nuclear reactors and especially designed or prepared equipment and
components therefor

1.1. 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 exceeding 100
grams per year.

EXPLANATORY NOTE

A "nuclear reactor" basically includes the items within or attached directly to the
reactor vessel, the equipment which controls the level 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 reactors 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 energy reactors".

EXPORTS

The export of the whole set of major items within this boundary will take place only
in accordance with procedures of the Memorandum. Those individual items within
this functionally defined boundary which will be exported only in accordance with the
procedures of the Memorandum are listed in paragraphs 1.2. to 1.10. Pursuant to
paragraph 6 of the Memorandum, the Government reserves the right to apply the
procedures of the Memorandum to other items within the functionally defined
boundary.

1.2. Nuclear reactor vessels

Metal vessels, or as major shop-fabricated parts therefor, especially designed or
prepared to contain the core of a nuclear reactor as defined in paragraph 1.1. above, as
well as relevant reactor internals as defined in paragraph 1.8. below.

EXPLANATORY NOTE

The reactor vessel head is covered by item 1.2. as a major shop-fabricated part of a
reactor vessel.
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1.3. Nuclear 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.

EXPLANATORY NOTE

The items noted above are capable of on-load operation or of 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.

1.4. Nuclear reactor control rods

Especially designed or prepared rods, support or suspension structures therefor, rod
drive mechanisms or rod guide tubes to control the fission process in a nuclear reactor
as defined in paragraph 1.1. above.

1.5. Nuclear reactor pressure tubes

Tubes which are especially designed or prepared to contain fuel elements and the
primary coolant in a reactor as defined in paragraph 1.1. above at an operating pressure
in excess of 50 atmospheres.

1.6. Zirconium tubes

Zirconium metal and alloys in the form of tubes or assemblies of tubes, and in quantities
exceeding 500 kg for any one recipient country 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.

1.7. Primary coolant pumps

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

EXPLANATORY NOTE

Especially designed or prepared pumps may include elaborate sealed 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
equivalent standards.
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1.8 Nuclear reactor internals

"Nuclear reactor internals" especially designed or prepared for use in a nuclear reactor as
defined in paragraph 1.1. above, including support columns for the core, fuel channels,
thermal shields, baffles, core grid plates, and diffuser plates.

EXPLANATORY NOTE

"Nuclear reactor internals" are major structures within a reactor vessel which have
one or more functions such as supporting the core, maintaining fuel alignment,
directing primary coolant flow, providing radiation shields for the reactor vessel, and
guiding in-core instrumentation.

1.9 Heat exchangers

Heat exchangers (steam generators) especially designed or prepared for use in the
primary coolant circuit of a nuclear reactor as defined in paragraph 1.1. above.

EXPLANATORY NOTE

Steam generators are especially designed or prepared to transfer the heat generated in
the reactor (primary side) to the feed water (secondary side) for steam generation. In
the case of a liquid metal fast breeder reactor for which an intermediate liquid metal
coolant loop is also present, the heat exchangers for transferring heat from the
primary side to the intermediate coolant circuit are understood to be within the scope
of control in addition to the steam generator. The scope of control for this entry does
not include heat exchangers for the emergency cooling system or the decay heat
cooling system.

1.10 Neutron detection and measuring instrumentation

Especially designed or prepared neutron detection and measuring instruments for
determining neutron flux levels within the core of a reactor as defined in paragraph 1.1.
above.

EXPLANATORY NOTE

The scope of this entry encompasses in-core and ex-core instrumentation which
measure flux levels in a large range, typically from Ю4 neutrons per cm2 per second to
1010 neutrons per cm2 per second or more. Ex-core refers to those instruments outside
the core of a reactor as defined in paragraph 1.1. above, but located within the
biological shielding.
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2. Non-nuclear materials for reactors

2.1. Deuterium 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.

2.2 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/cm3 for use in a reactor as defined in paragraph 1.1. above, in
quantities exceeding 30 metric tons for any one recipient country in any period of 12
months.

EXPLANATORY NOTE

For the purpose of export control, the Government will determine whether or not the
exports of graphite meeting the above specifications are for nuclear reactor use.

Boron equivalent (BE) may be determined experimentally or is calculated as the sum
of BEZ for impurities (excluding ВЕсаЛоп since carbon is not considered an impurity)
including boron, where:

BEZ (ppm) = CF x concentration of element z (in ppm); CF is the conversion factor:
(o z x AB) divided by (ÓB X A Z ) ; ÓB and óz are the thermal neutron capture cross
sections (in barns) for naturally occurring boron and element Z respectively; and AB

and Az are the atomic masses of naturally occurring boron and element Z respectively.
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4. Plants for the fabrication of nuclear reactor fuel elements, and
equipment especially designed or prepared therefor

INTRODUCTORY NOTE

Nuclear fuel elements are manufactured from one or more of the source or special
fissionable materials mentioned in Part A of this annex. For oxide fuels, the most
common type of fuel, equipment for pressing pellets, sintering, grinding and grading
will be present. Mixed oxide fuels are handled in glove boxes (or equivalent
containment) until they are sealed in the cladding. In all cases, the fuel is hermetically
sealed inside a suitable cladding which is designed to be the primary envelope
encasing the fuel so as to provide suitable performance and safety during reactor
operation. Also, in all cases, precise control of processes, procedures and equipment
to extremely high standards is necessary in order to ensure predictable and safe fuel
performance.

EXPLANATORY NOTE

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

a) normally comes in direct contact with, or directly processes, or controls, the
production flow of nuclear material;

b) seals the nuclear material within the cladding;
c) checks the integrity of the cladding or the seal; or
d) checks the finish treatment of the sealed fuel.

Such equipment or systems of equipment may include, for example:

1) fully automatic pellet inspection stations especially designed or prepared for
checking final dimensions and surface defects of fuel pellets;

2) automatic welding machines especially designed or prepared for welding end caps
onto the fuel pins (or rods);

3) automatic test and inspection stations especially designed or prepared for checking
the integrity of complete fuel pins (or rods).

Item 3 typically includes equipment for: a) x-ray examination of pin (or rod) end cap
welds, b) helium leak detection from pressurized pins (or rods), and c) gamma-ray
scanning of the pins (or rods) to check for correct loading of the fuel pellets inside.



INFCIRC/209/Rev. 1/Mod.4/Corr. 1
Attachment
page 8

6. Plants for the production or concentration of heavy water, deuterium
and deuterium compounds and equipment especially designed or
prepared therefor

6.8. Complete heavy water upgrade systems or columns therefore

Complete heavy water upgrade systems, or columns therefore, especially designed or
prepared for the upgrade of heavy water to reactor-grade deuterium concentration.

EXPLANATORY NOTE

These systems, which usually employ water distillation to separate heavy water from
light water, are especially designed or prepared to produce reactor-grade heavy water
(i.e. typically 99.75% deuterium oxide) from heavy water feedstock of lesser
concentration.
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COMMUNICATIONS EN DATE DU 17 OCTOBRE 1996 REÇUES D'ETATS MEMBRES
CONCERNANT L'EXPORTATION DE MATIERES NUCLEAIRES ET

DE CERTAINES CATEGORIES D'EQUIPEMENTS ET
D'AUTRES MATIERES

1. La version corrigée du document INFCIRC/209/Rev. l/Mod.4, daté du 14 mai 1999, est
publiée par le présent document sous la cote INFCIRC/209/Rev. 1/Mod.4/Corr.l.

2. Ainsi corrigé, le document suit le mode de présentation habituellement utilisé pour
modifier l'INFCIRC/209. Le document corrigé mentionne en outre les communications de
trois Etats Membres qui ne l'étaient pas dans le document INFCIRC/209/Rev. 1 /Mod.4.

Par mesure d'économie, le présent document a été tiré à un nombre restreint d'exemplaires.

99-02241
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COMMUNICATIONS EN DATE DU 17 OCTOBRE 1996 REÇUES D'ETATS MEMBRES
CONCERNANT L'EXPORTATION DE MATIERES NUCLEAIRES ET

DE CERTAINES CATEGORIES D'EQUIPEMENTS ET
D'AUTRES MATIERES

1. Le Directeur général de l'Agence internationale de l'énergie atomique a reçu des lettres
datées du 17 octobre 1996 que les représentants permanents des pays suivants lui ont adressées au
sujet de l'exportation de matières nucléaires et de certaines catégories d'équipements et d'autres
matières : Afrique du Sud, Allemagne, Argentine, Australie, Autriche, Belgique, Bulgarie. Canada,
Corée (République de), Danemark, Espagne, Etats-Unis d'Amérique, Fédération de Russie.
Finlande, France, Grèce, Hongrie, Irlande, Italie, Japon, Luxembourg, Norvège, Pays-Bas, Pologne,
Portugal, République slovaque, République tchèque, Roumanie, Royaume-Uni, Suède et Suisse.

2. Conformément au souhait exprimé à la fin de chacune d'entre elles, le texte de ces lettres
est joint en appendice.
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LETTRE

Vienne, le 17 octobre 1996

Monsieur le Directeur général,

J'ai l'honneur de me référer aux communications antérieures pertinentes émanant du
Représentant permanent de [nom de l'Etat Membre] auprès de l'Agence internationale de l'énergie
atomique.

Au cours des années qui se sont écoulées depuis que les procédures décrites dans
INFCIRC/209 ont été formulées en ce qui concerne l'exportation de certaines catégories
d'équipements et de matériels spécialement conçus ou fabriqués pour le traitement, l'utilisation ou la
production de matières fissiles spéciales, les développements intervenus dans la technologie
nucléaire ont fait apparaître la nécessité de clarifier des parties de la Liste de déclenchement
initialement intégrées dans le Mémorandum В de l'INFCIRC/209. Ces clarifications sont couvertes
par l'INFCIRC/209/Mods 1, 2, 3 et 4 (consolidées dans l'INFCIRC/209/Rev.l) et dans
riNFCIRC/209/Rev.l/Mod.l, Mod.2 et Mod.3.

Mon gouvernement estime maintenant qu'il est souhaitable de clarifier encore les parties de
la Liste de déclenchement qui se réfèrent aux réacteurs, aux matières non nucléaires et à la
fabrication du combustible. Je souhaite donc vous faire savoir que les actuelles sections 1, 2 et 4
ainsi que le titre de la section 6 de l'Annexe au document INFCIRC/209/Rev. 1 (Clarification des
articles de la Liste de déclenchement, amendée par les modifications postérieures) devraient être
remplacées par le texte figurant dans l'annexe à la présente lettre, et une nouvelle sous-section 6.8
devrait être ajoutée, y compris la note explicative, telle qu'elle figure également dans l'annexe.

Comme jusqu'à présent, mon gouvernement se réserve un droit discrétionnaire en ce qui
concerne l'interprétation et l'application des procédures fixées ainsi que le droit de contrôler, s'il le
souhaite, l'exportation d'articles pertinents autres que ceux qui sont spécifiés dans l'annexe
susmentionnée à la présente lettre.

[En ce qui concerne les échanges au sein de l'Union européenne, le gouvernement (adjectif
ou nom de l'Etat Membre) mettra ces procédures en oeuvre compte tenu de ses obligations en
qualité de membre de ladite Union.]1

Je vous serais reconnaissant de faire diffuser le texte de la présente lettre et de son annexe
auprès de tous les Etats Membres pour information.

Ce paragraphe ne figure que dans les lettres émanant des gouvernements des pays suivants : Allemagne,
Autriche, Belgique, Danemark, Espagne, Finlande, France, Grèce, Irlande, Italie, Luxembourg, Pays-Bas,
Portugal, Royaume-Uni de Grande-Bretagne et d'Irlande du Nord et Suède.
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1. Nuclear reactors and especially designed or prepared equipment and
components therefor

1.1. 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 exceeding 100
grams per year.

EXPLANATORY NOTE

A "nuclear reactor" basically includes the items within or attached directly to the
reactor vessel, the equipment which controls the level 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 reactors 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 energy reactors".

EXPORTS

The export of the whole set of major items within this boundary will take place only
in accordance with procedures of the Memorandum. Those individual items within
this functionally defined boundary which will be exported only in accordance with the
procedures of the Memorandum are listed in paragraphs 1.2. to 1.10. Pursuant to
paragraph 6 of the Memorandum, the Government reserves the right to apply the
procedures of the Memorandum to other items within the functionally defined
boundary.

1.2. Nuclear reactor vessels

Metal vessels, or as major shop-fabricated parts therefor, especially designed or
prepared to contain the core of a nuclear reactor as defined in paragraph 1.1. above, as
well as relevant reactor internals as defined in paragraph 1.8. below.

EXPLANATORY NOTE

The reactor vessel head is covered by item 1.2. as a major shop-fabricated part of a
reactor vessel.
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1.3. Nuclear 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.

EXPLANATORY NOTE

The items noted above are capable of on-load operation or of 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.

1.4. Nuclear reactor control rods

Especially designed or prepared rods, support or suspension structures therefor, rod
drive mechanisms or rod guide tubes to control the fission process in a nuclear reactor
as defined in paragraph 1.1. above.

1.5. Nuclear reactor pressure tubes

Tubes which are especially designed or prepared to contain fuel elements and the
primary coolant in a reactor as defined in paragraph 1.1. above at an operating pressure
in excess of 50 atmospheres.

1.6. Zirconium tubes

Zirconium metal and alloys in the form of tubes or assemblies of tubes, and in quantities
exceeding 500 kg for any one recipient country 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.

1.7. Primary coolant pumps

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

EXPLANATORY NOTE

Especially designed or prepared pumps may include elaborate sealed or multi-sealed
systems to prevent leakage of primary coolant, canned-driven pumps, and pumps with
¡nertial mass systems. This definition encompasses pumps certified to NC-1
equivalent standards.
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1.8 Nuclear reactor internals

"Nuclear reactor internals" especially designed or prepared for use in a nuclear reactor as
defined in paragraph 1.1. above, including support columns for the core, fuel channels,
thermal shields, baffles, core grid plates, and diffuser plates.

EXPLANATORY NOTE

"Nuclear reactor internals" are major structures within a reactor vessel which have
one or more functions such as supporting the core, maintaining fuel alignment,
directing primary coolant flow, providing radiation shields for the reactor vessel, and
guiding in-core instrumentation.

1.9 Heat exchangers

Heat exchangers (steam generators) especially designed or prepared for use in the
primary coolant circuit of a nuclear reactor as defined in paragraph 1.1. above.

EXPLANATORY NOTE

Steam generators are especially designed or prepared to transfer the heat generated in
the reactor (primary side) to the feed water (secondary side) for steam generation. In
the case of a liquid metal fast breeder reactor for which an intermediate liquid metal
coolant loop is also present, the heat exchangers for transferring heat from the
primary side to the intermediate coolant circuit are understood to be within the scope
of control in addition to the steam generator. The scope of control for this entry does
not include heat exchangers for the emergency cooling system or the decay heat
cooling system.

1.10 Neutron detection and measuring instrumentation

Especially designed or prepared neutron detection and measuring instruments for
determining neutron flux levels within the core of a reactor as defined in paragraph 1.1.
above.

EXPLANATORY NOTE

The scope of this entry encompasses in-core and ex-core instrumentation which
measure flux levéis in a large range, typically from I04 neutrons per cm2 per second to
1010 neutrons per cm2 per second or more. Ex-core refers to those instruments outside
the core of a reactor as defined in paragraph 1.1. above, but located within the
biological shielding.
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2. Non-nuclear materials for reactors

2.1. Deuterium 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.

2.2 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/cm3 for use in a reactor as defined in paragraph 1.1. above, in
quantities exceeding 30 metric tons for any one recipient country in any period of 12
months.

EXPLANATORY NOTE

For the purpose of export control, the Government will determine whether or not the
exports of graphite meeting the above specifications are for nuclear reactor use.

Boron equivalent (BE) may be determined experimentally or is calculated as the sum
of BEZ for impurities (excluding BE r̂f™ since carbon is not considered an impurity)
including boron, where:

BEZ (ppm) = CF x concentration of element z (in ppm); CF is "the conversion factor:
(óz x AB) divided by (óB x Az); óB and oz are the thermal neutron capture cross
sections (in barns) for naturally occurring boron and element Z respectively; and AB

and Az are the atomic masses of naturally occurring boron and element Z respectively.
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4. Plants for the fabrication of nuclear reactor fuel elements, and
equipment especially designed or prepared therefor

INTRODUCTORY NOTE

Nuclear fuel elements are manufactured from one or more of the source or special
fissionable materials mentioned in Part A of this annex. For oxide fuels, the most
common type of fuel, equipment for pressing pellets, sintering, grinding and grading
will be present. Mixed oxide fuels are handled in glove boxes (or equivalent
containment) until they are sealed in the cladding. In all cases, the fuel is hermetically
sealed inside a suitable cladding which is designed to be the primary envelope
encasing the fuel so as to provide suitable performance and safety during reactor
operation. Also, in all cases, precise control of processes, procedures and equipment
to extremely high standards is necessary in order to ensure predictable and safe fuel
performance.

EXPLANATORY NOTE

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

a) normally comes in direct contact with, or directly processes, or controls, the
production flow of nuclear material;

b) seals the nuclear material within the cladding;
c) checks the integrity of the cladding or the seal; or
d) checks the finish treatment of the sealed fuel.

Such equipment or systems of equipment may include, for example:

1) fully automatic pellet inspection stations especially designed or prepared for
checking final dimensions and surface defects of fuel pellets;

2) automatic welding machines especially designed or prepared for welding end caps
onto the fuel pins (or rods);

3) automatic test and inspection stations especially designed or prepared for checking
the integrity of complete fuel pins (or rods).

item 3 typically includes equipment for: a) x-ray examination of pin (or rod) end cap
welds, b) helium leak detection from pressurized pins (or rods), and c) gamma-ray
scanning of the pins (or rods) to check for correct loading of the fuel pellets inside.
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6. Plants for the production or concentration of heavy water, deuterium
and deuterium compounds and equipment especially designed or
prepared therefor

6.8. Complete heavy water upgrade systems or columns therefore

Complete heavy water upgrade systems, or columns therefore, especially designed or
prepared for the upgrade of heavy water to reactor-grade deuterium concentration.

EXPLANATORY NOTE

These systems, which usually employ water distillation to separate heavy water from
light water, are especially designed or prepared to produce reactor-grade heavy water
(i.e. typically 99.75% deuterium oxide) from heavy water feedstock of lesser
concentration.
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Original: INGLES

COMUNICACIONES DE FECHA 17 DE OCTUBRE DE 1996 RECIBIDAS
DE ESTADOS MIEMBROS RELATIVAS A LA EXPORTACIÓN

DE MATERIALES NUCLEARES Y DE DETERMINADAS
CATEGORÍAS DE EQUIPO Y OTROS MATERIALES

1. La corrección que se adjunta del documento de fecha 26 de abril de 1999, publicado
como INFCIRC/209/Rev. l/Mod.4, se publica nuevamente por el presente documento como
INFCIRC/209/Rev. 1 /Mod.4/Corr. 1.

2. Esta corrección hace que el documento se ajuste al formato habitual para
modificaciones del documento INFCIRC/209. Además, el documento revisado incluye
detalles de las comunicaciones de tres Estados Miembros no mencionados en el documento
INFCIRC/209/Rev. l/Mod.4.

| Por razones de economía, sólo se ha publicado un número limitado de ejemplares del presente documento.

99-2243
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ANEXO

COMUNICACIONES DE FECHA 17 DE OCTUBRE DE 1996 RECIBIDAS
DE ESTADOS MIEMBROS RELATIVAS A LA EXPORTACIÓN

DE MATERIALES NUCLEARES Y DE DETERMINADAS
CATEGORÍAS DE EQUIPO Y OTROS MATERIALES

1. El Director General del Organismo Internacional de Energía Atómica ha recibido
cartas fechadas el 17 de octubre de 1996 de los Representantes Permanentes de Alemania,
Argentina, Australia, Austria, Bélgica, Bulgaria, Canadá, Dinamarca, España, Estados Unidos
de América, Federación de Rusia, Finlandia, Francia, Grecia, Hungría, Irlanda, Italia, Japón,
Luxemburgo, Noruega, Países Bajos, Polonia, Portugal, Reino Unido, República Checa,
República de Corea, República Eslovaca, Rumania, Sudáfrica, Suecia y Suiza relativas a la
exportación de materiales nucleares y de determinadas categorías de equipo y otros ma-
teriales.

2. Teniendo en cuenta el deseo expresado al final de cada una de las cartas, el texto de
las mismas se adjunta al presente documento.
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LETTER

Vienna, 17 October 1996

Sir,

I have the honour to refer to relevant previous communications from the Resident
Representative of [Member State] to the International Atomic Energy Agency.

In the years since the procedures described in INFCIRC/209 were formulated for the export of
certain categories of equipment and material especially designed or prepared for the
processing, use or production of special fissionable material, developments in nuclear
technology have brought about the need to clarify parts of the Trigger List originally
incorporated in Memorandum В of INFCIRC/209. Such clarifications have been covered in
INFCIRC/209/Mods. 1, 2, 3, and 4 (consolidated in INFCIRC/209/Rev. 1) and in
INFCIRC/209/Rev. I/Mod. 1, Mod. 2 and Mod. 3.

My Government now thinks it desirable to further clarify those parts of the Trigger List which
refer to reactors, non-nuclear materials and fuel fabrication. I therefore wish to inform you that
the existing sections 1, 2 and 4 and the title of section 6 of the Annex to INFCIRC/209/Rev. 1
(Clarification of Items on the Trigger List as amended by subsequent modifications), should
be replaced by the text set out in the attachment to this letter; and a new sub-section 6.8
should be added, including the explanatory note, also set out in the attachment.

As hitherto, my Government reserves to itself the right to exercise discretion with regard to
the interpretation and implementation of the procedures and the right to control, if it wishes,
the export of relevant items other than those specified in the aforementioned attachment to
this letter.

[The Government of (Member State) so far as trade within the European Union is concerned,
will implement these procedures in the light of its commitments as a Member State of that
Union.]1

I should be grateful if you would circulate the text of this letter and its attachment to Member
States for their information.

This paragraph is included only in the letters sent by the Governments of Austria, Belgium, Denmark,
Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, Spain, Sweden,
and the United Kingdom of Great Britain and Northern Ireland.
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1. Nuclear reactors and especially designed or prepared equipment and
components therefor

1.1. 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 exceeding 100
grams per year.

EXPLANATORY NOTE

A "nuclear reactor" basically includes the items within or attached directly to the
reactor vessel, the equipment which controls the level 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 reactors 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 energy reactors".

EXPORTS

The export of the whole set of major items within this boundary will take place only
in accordance with procedures of the Memorandum. Those individual items within
this functionally defined boundary which will be exported only in accordance with the
procedures of the Memorandum are listed in paragraphs 1.2. to 1.10. Pursuant to
paragraph 6 of the Memorandum, the Government reserves the right to apply the
procedures of the Memorandum to other items within the functionally defined
boundary.

1.2. Nuclear reactor vessels

Metal vessels, or as major shop-fabricated parts therefor, especially designed or
prepared to contain the core of a nuclear reactor as defined in paragraph 1.1. above, as
well as relevant reactor internals as defined in paragraph 1.8. below.

EXPLANATORY NOTE

The reactor vessel head is covered by item 1.2. as a major shop-fabricated part of a
reactor vessel.
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1.3. Nuclear 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.

EXPLANATORY NOTE

The items noted above are capable of on-load operation or of 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.

1.4. Nuclear reactor control rods

Especially designed or prepared rods, support or suspension structures therefor, rod
drive mechanisms or rod guide tubes to control the fission process in a nuclear reactor
as defined in paragraph 1.1. above.

1.5. Nuclear reactor pressure tubes

Tubes which are especially designed or prepared to contain fuel elements and the
primary coolant in a reactor as defined in paragraph 1.1. above at an operating pressure
in excess of 50 atmospheres.

1.6. Zirconium tubes

Zirconium metal and alloys in the form of tubes or assemblies of tubes, and in quantities
exceeding 500 kg for any one recipient country 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.

1.7. Primary coolant pumps

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

EXPLANATORY NOTE

Especially designed or prepared pumps may include elaborate sealed or multi-sealed
systems to prevent leakage of primary coolant, canned-driven pumps, and pumps with
¡nertial mass systems. This definition encompasses pumps certified to NC-1
equivalent standards.
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1.8 Nuclear reactor internals

"Nuclear reactor internals" especially designed or prepared for use in a nuclear reactor as
defined in paragraph 1.1. above, including support columns for the core, fuel channels,
thermal shields, baffles, core grid plates, and diffuser plates.

EXPLANATORY NOTE

"Nuclear reactor internals" are major structures within a reactor vessel which have
one or more functions such as supporting the core, maintaining fuel alignment,
directing primary coolant flow, providing radiation shields for the reactor vessel, and
guiding in-core instrumentation.

1.9 Heat exchangers

Heat exchangers (steam generators) especially designed or prepared for use in the
primary coolant circuit of a nuclear reactor as defined in paragraph 1.1. above.

EXPLANATORY NOTE

Steam generators are especially designed or prepared to transfer the heat generated in
the reactor (primary side) to the feed water (secondary side) for steam generation. In
the case of a liquid metal fast breeder reactor for which an intermediate liquid metal
coolant loop is also present, the heat exchangers for transferring heat from the
primary side to the intermediate coolant circuit are understood to be within the scope
of control in addition to the steam generator. The scope of control for this entry does
not include heat exchangers for the emergency cooling system or the decay heat
cooling system.

1.10 Neutron detection and measuring instrumentation

Especially designed or prepared neutron detection and measuring instruments for
determining neutron flux levels within the core of a reactor as defined in paragraph 1.1.
above.

EXPLANATORY NOTE

The scope of this entry encompasses in-core and ex-core instrumentation which
measure flux levels in a large range, typically from 10* neutrons per cm2 per second to
1010 neutrons per cm2 per second or more. Ex-core refers to those instruments outside
the core of a reactor as defined in paragraph 1.1. above, but located within the
biological shielding.
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2. Non-nuclear materials for reactors

2.1. Deuterium 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.

2.2 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/cm3 for use in a reactor as defined in paragraph 1.1. above, in
quantities exceeding 30 metric tons for any one recipient country in any period of 12
months.

EXPLANATORY NOTE

For the purpose of export control, the Government will determine whether or not the
exports of graphite meeting the above specifications are for nuclear reactor use.

Boron equivalent (BE) may be determined experimentally or is calculated as the sum
of BEZ for impurities (excluding BEc^n since carbon is not considered an impurity)
including boron, where:

BEZ (ppm) = CF x concentration of element z (in ppm); CF is the conversion factor:
(oz x AB) divided by (óB x Az); óB and óz are the thermal neutron capture cross
sections (in barns) for naturally occurring boron and element Z respectively; and AB

and Az are the atomic masses of naturally occurring boron and element Z respectively.
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4. Plants for the fabrication of nuclear reactor fuel elements, and
equipment especially designed or prepared therefor

INTRODUCTORY NOTE

Nuclear fuel elements are manufactured from one or more of the source or special
fissionable materials mentioned in Part A of this annex. For oxide fuels, the most
common type of fuel, equipment for pressing pellets, sintering, grinding and grading
will be present. Mixed oxide fuels are handled in glove boxes (or equivalent
containment) until they are sealed in the cladding. In all cases, the fuel is hermetically
sealed inside a suitable cladding which is designed to be the primary envelope
encasing the fuel so as to provide suitable performance and safety during reactor
operation. Also, in all cases, precise control of processes, procedures and equipment
to extremely high standards is necessary in order to ensure predictable and safe fuel
performance.

EXPLANATORY NOTE

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

a) normally comes in direct contact with, or directly processes, or controls, the
production flow of nuclear material;

b) seals the nuclear material within the cladding;
c) checks the integrity of the cladding or the seal; or
d) checks the finish treatment of the sealed fuel.

Such equipment or systems of equipment may include, for example:

1) fully automatic pellet inspection stations especially designed or prepared for
checking final dimensions and surface defects of fuel pellets;

2) automatic welding machines especially designed or prepared for welding end caps
onto the fuel pins (or rods);

3) automatic test and inspection stations especially designed or prepared for checking
the integrity of complete fuel pins (or rods).

Item 3 typically includes equipment for: a) x-ray examination of pin (or rod) end cap
welds, b) helium leak detection from pressurized pins (or rods), and c) gamma-ray
scanning of the pins (or rods) to check for correct loading of the fuel pellets inside.
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6. Plants for the production or concentration of heavy water, deuterium
and deuterium compounds and equipment especially designed or
prepared therefor

6.8. Complete heavy water upgrade systems or columns therefore

Complete heavy water upgrade systems, or columns therefore, especially designed or
prepared for the upgrade of heavy water to reactor-grade deuterium concentration.

EXPLANATORY NOTE

These systems, which usually employ water distillation to separate heavy water from
light water, are especially designed or prepared to produce reactor-grade heavy water
(i.e. typically 99.75% deuterium oxide) from heavy water feedstock of lesser
concentration.
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СООБЩЕНИЯ ОТ 17 ОКТЯБРЯ 1996 ГОДА, ПОЛУЧЕННЫЕ ОТ ГОСУДАРСТВ-
ЧЛЕНОВ, ОТНОСИТЕЛЬНО ЭКСПОРТА ЯДЕРНОГО МАТЕРИАЛА И

НЕКОТОРЫХ КАТЕГОРИЙ ОБОРУДОВАНИЯ И ДРУГОГО МАТЕРИАЛА

1. Прилагаемое исправление к документу от 12 мая 1999 года, выпущенному в
качестве INFCIRC/209/Rev. l/Mod.4, настоящим повторно выпускается в качестве
INFCIRC/209/Rev. 1/Mod.4/Corr. I.

2. Этим исправлением документ приводится в соответствие с обычным форматом
для изменений к INFCIRC/209. Кроме того, пересмотренный документ включает в себя
подробные сведения о сообщениях от трех государств-членов, которые не были
упомянуты в документе INFCIRC/209/Rev.l/Mod.4.

По соображениям экономии настоящий документ отпечатан ограниченным тиражом.

99-02242
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СООБЩЕНИЯ ОТ 17 ОКТЯБРЯ 1996 ГОДА, ПОЛУЧЕННЫЕ ОТ ГОСУДАРСТВ-
ЧЛЕНОВ, ОТНОСИТЕЛЬНО ЭКСПОРТА ЯДЕРНОГО МАТЕРИАЛА И

НЕКОТОРЫХ КАТЕГОРИЙ ОБОРУДОВАНИЯ И ДРУГОГО МАТЕРИАЛА

1. Генеральный директор получил письма от 17 октября 1996 года относительно
экспорта ядерного материала и некоторых категорий оборудования и другого
материала от постоянных представителей Австралии, Австрии, Аргентины, Бельгии,
Болгарии, Венгрии, Германии, Греции, Дании, Ирландии, Испании, Италии, Канады,
Республики Корея, Люксембурга, Нидерландов, Норвегии, Польши, Португалии,
Российской Федерации, Румынии, Словацкой Республики, Соединенного Королевства,
Соединенных Штатов Америки, Финляндии, Франции, Чешской Республики,
Швейцарии, Швеции, Южной Африки и Японии.

2. В свете пожелания, выраженного в конце каждого письма, к настоящему
документу прилагается текст письма.
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LETTER

Vienna, 17 October 1996

Sir,

I have the honour to refer to relevant previous communications from the Resident
Representative of [Member State] to the International Atomic Energy Agency.

In the years since the procedures described in INFCIRC/209 were formulated for the export of
certain categories of equipment and material especially designed or prepared for the
processing, use or production of special fissionable material, developments in nuclear
technology have brought about the need to clarify parts of the Trigger List originally
incorporated in Memorandum В of INFCIRC/209. Such clarifications have been covered in
INFCIRC/209/Mods. 1, 2, 3, and 4 (consolidated in INFCIRC/209/Rev. 1) and in
INFCIRC/209/Rev. I/Mod. 1, Mod. 2 and Mod. 3.

My Government now thinks it desirable to further clarify those parts of the Trigger List which
refer to reactors, non-nuclear materials and fuel fabrication. I therefore wish to inform you that
the existing sections 1, 2 and 4 and the title of section 6 of the Annex to INFCIRC/209/Rev. 1
(Clarification of Items on the Trigger List as amended by subsequent modifications), should
be replaced by the text set out in the attachment to this letter; and a new sub-section 6.8
should be added, including the explanatory note, also set out in the attachment.

As hitherto, my Government reserves to itself the right to exercise discretion with regard to
the interpretation and implementation of the procedures and the right to control, if it wishes,
the export of relevant items other than those specified in the aforementioned attachment to
this letter.

[The Government of (Member State) so far as trade within the European Union is concerned,
will implement these procedures in the light of its commitments as a Member State of that
Union.]1

I should be grateful if you would circulate the text of this letter and its attachment to Member
States for their information.

1 This paragraph is included only in the letters sent by the Governments of Austria, Belgium, Denmark,
Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, Spain, Sweden,
and the United Kingdom of Great Britain and Northern Ireland.
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1. Nuclear reactors and especially designed or prepared equipment and
components therefor

1.1. 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 exceeding 100

grams per year.

EXPLANATORY NOTE

A "nuclear reactor" basically includes the items within or attached directly to the
reactor vessel, the equipment which controls the level 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 reactors 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 energy reactors".

EXPORTS

The export of the whole set of major items within this boundary will take place only
in accordance with procedures of the Memorandum. Those individual items within
this functionally defined boundary which will be exported only in accordance with the
procedures of the Memorandum are listed in paragraphs 1.2. to 1.10. Pursuant to
paragraph 6 of the Memorandum, the Government reserves the right to apply the
procedures of the Memorandum to other items within the functionally defined
boundary.

1.2. Nuclear reactor vessels

Metal vessels, or as major shop-fabricated parts therefor, especially designed or

prepared to contain the core of a nuclear reactor as defined in paragraph 1.1. above, as

well as relevant reactor internals as defined in paragraph 1.8. below.

EXPLANATORY NOTE

The reactor vessel head is covered by item 1.2. as a major shop-fabricated part of a
reactor vessel.
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13. Nuclear 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.

EXPLANATORY NOTE

The items noted above are capable of on-load operation or of 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.

1.4. Nuclear reactor control rods

Especially designed or prepared rods, support or suspension structures therefor, rod
drive mechanisms or rod guide tubes to control the fission process in a nuclear reactor
as defined in paragraph 1.1. above.

1.5. Nuclear reactor pressure tubes

Tubes which are especially designed or prepared to contain fuel elements and the
primary coolant in a reactor as defined in paragraph 1.1. above at an operating pressure
in excess of 50 atmospheres.

1.6. Zirconium tubes

Zirconium metal and alloys in the form of tubes or assemblies of tubes, and in quantities
exceeding 500 kg for any one recipient country 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.

1.7. Primary coolant pumps

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

EXPLANATORY NOTE

Especially designed or prepared pumps may include elaborate sealed 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
equivalent standards.
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1.8 Nuclear reactor internals

"Nuclear reactor internals" especially designed or prepared for use in a nuclear reactor as
defined in paragraph 1.1. above, including support columns for the core, fuel channels,
thermal shields, baffles, core grid plates, and diffuser plates.

EXPLANATORY NOTE

"Nuclear reactor internals" are major structures within a reactor vessel which have
one or more functions such as supporting the core, maintaining fuel alignment,
directing primary coolant flow, providing radiation shields for the reactor vessel, and
guiding in-core instrumentation.

1.9 Heat exchangers

Heat exchangers (steam generators) especially designed or prepared for use in the
primary coolant circuit of a nuclear reactor as defined in paragraph 1.1. above.

EXPLANATORY NOTE

Steam generators are especially designed or prepared to transfer the heat generated in
the reactor (primary side) to the feed water (secondary side) for steam generation. In
the case of a liquid metal fast breeder reactor for which an intermediate liquid metal
coolant loop is also present, the heat exchangers for transferring heat from the
primary side to the intermediate coolant circuit are understood to be within the scope
of control in addition to the steam generator. The scope of control for this entry does
not include heat exchangers for the emergency cooling system or the decay heat
cooling system.

1.10 Neutron detection and measuring instrumentation

Especially designed or prepared neutron detection and measuring instruments for
determining neutron flux levels within the core of a reactor as defined in paragraph 1.1.
above.

EXPLANATORY NOTE

The scope of this entry encompasses in-core and ex-core instrumentation which
measure flux levels in a large range, typically from 104 neutrons per cm2 per second to
1010 neutrons per cm2 per second or more. Ex-core refers to those instruments outside
the core of a reactor as defined in paragraph 1.1. above, but located within the
biological shielding.
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2. Non-nuclear materials for reactors

2.1. Deuterium 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.

2.2 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/cm3 for use in a reactor as defined in paragraph 1.1. above, in
quantities exceeding 30 metric tons for any one recipient country in any period of 12
months.

EXPLANATORY NOTE

For the purpose of export control, the Government will determine whether or not the
exports of graphite meeting the above specifications are for nuclear reactor use.

Boron equivalent (BE) may be determined experimentally or is calculated as the sum
of BEZ for impurities (excluding ВЕс„ьоп since carbon is not considered an impurity)
including boron, where:

BEZ (ppm) = CF x concentration of element z (in ppm); CF is the conversion factor:
(o z x AB) divided by (óB x Az); óB and óz are the thermal neutron capture cross
sections (in barns) for naturally occurring boron and element Z respectively; and AB

and Az are the atomic masses of naturally occurring boron and element Z respectively.



INFCIRC/209/Rev. l/MocU/Corr. 1
Attachment

page 7

4. Plants for the fabrication of nuclear reactor fuel elements, and
equipment especially designed or prepared therefor

INTRODUCTORY NOTE

Nuclear fuel elements are manufactured from one or more of the source or special
fissionable materials mentioned in Part A of this annex. For oxide fuels, the most
common type of fuel, equipment for pressing pellets, sintering, grinding and grading
will be present. Mixed oxide fuels are handled in glove boxes (or equivalent
containment) until they are sealed in the cladding. In all cases, the fuel is hermetically
sealed inside a suitable cladding which is designed to be the primary envelope
encasing the fuel so as to provide suitable performance and safety during reactor
operation. Also, in all cases, precise control of processes, procedures and equipment
to extremely high standards is necessary in order to ensure predictable and safe fuel
performance.

EXPLANATORY NOTE

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

a) normally comes in direct contact with, or directly processes, or controls, the
production flow of nuclear material;

b) seals the nuclear material within the cladding;
c) checks the integrity of the cladding or the seal; or
d) checks the finish treatment of the sealed fuel.

Such equipment or systems of equipment may include, for example:

1) fully automatic pellet inspection stations especially designed or prepared for
checking final dimensions and surface defects of fuel pellets;

2) automatic welding machines especially designed or prepared for welding end caps
onto the fuel pins (or rods);

3) automatic test and inspection stations especially designed or prepared for checking
the integrity of complete fuel pins (or rods).

Item 3 typically includes equipment for: a) x-ray examination of pin (or rod) end cap
welds, b) helium leak detection from pressurized pins (or rods), and c) gamma-ray
scanning of the pins (or rods) to check for correct loading of the fuel pellets inside.
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6. Plants for the production or concentration of heavy water, deuterium
and deuterium compounds and equipment especially designed or
prepared therefor

6.8. Complete heavy water upgrade systems or columns therefore

Complete heavy water upgrade systems, or columns therefore, especially designed or
prepared for the upgrade of heavy water to reactor-grade deuterium concentration.

EXPLANATORY NOTE

These systems, which usually employ water distillation to separate heavy water from
light water, are especially designed or prepared to produce reactor-grade heavy water
(i.e. typically 99.75% deuterium oxide) from heavy water feedstock of lesser
concentration.
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