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GUIDELINES FOR NUCLEAR TRANSFERS

1. The following fundamental principles forfeguards and export controls should apply to
nuclear transfers for peaceful purposesry non-nuclear-weapon State and, in the case
of controls on retransfer, to transfers toyaState. In this corection, suppliers have
defined an export trigger list.

Prohibition on nuclear explosives

2. Suppliers should authorize transfer of itemnselated technology entified in the trigger
list only upon formal governmental assuranfresn recipients explicitly excluding uses
which would result in any nuclear explosive device.

Physical protection

3. (a) All nuclear materials and facilities idiéied by the agreed igger list should be
placed under effective physical protection to prevent unauthorized use and handling.
The levels of physical protection to be ensune relation to the type of materials,
equipment and facilities, have been agreed by the suppliers, taking account of
international recommendations.

(b) The implementation of measures of physmaltection in the recipient country is the
responsibility of the Governme of that country. However, in order to implement the
terms agreed upon amongst suppliers, thedesephysical protection on which these
measures have to be based should beutbiec of an agreement between supplier and
recipient.

(c) In each case speciarrangements should be made for a clear definition of
responsibilities for the trapsrt of trigger list items.

Safeguards

4. (a) Suppliers should transfer trigger ligms or related technology to a non-nuclear
weapon State only when the receiving State has brought into force an agreement with
the IAEA requiring the application of safeards on all source asgpecial fissionable
material in its current and tiure peaceful activities. uppliers should authorize such
transfers only upon formal governmeraakurances from the recipient that:

if the above-mentioned agreement shouldtdreninated the recipient will bring
into force an agreement with the IABfased on existing IAEA model safeguards
agreements requiring the application s#feguards on all trigger list items or
related technology transferrég the supplier or proces$eor produced or used in
connection with such transfers; and

if the IAEA decideghat the application of IAEAafeguards is no longer possible,
the supplier and recipient should elaborappropriate verification measures. If
the recipient does not accept these measiirebould allow at the request of the
supplier the restitution of transferred and derived trigger list items.
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purposes of this paragraph, “breachfers only to serious breaches of
proliferation concern;

(i) Is adhering to the NSG Guidelinesdhhas reported to the



of the Special Arrangements below must be isbest with NPT principles, in particular
Article IV. Any applicationby the suppliers of the following Special Arrangements may
not abrogate the rights of Stateseting the criteria in paragraph 6.

(a) For a transfer of an enrichment facility,equipment or technology therefor, suppliers
should seek a legally-bindj undertaking from the recgt state that neither the
transferred facility, nor any facility incporating such equipment or based on such
technology, will be modified or operatéal the production of greater than 20%
enriched uranium. Suppliers should seellésign and construct such an enrichment
facility or equipment therefor so as to pred, to the greatest extent practicable, the
possibility of production of greatéinan 20% enriched uranium.

(b) For a transfer of an enrichment facilityequipment based on a particular enrichment
technology which has been demonstrategréaluce enriched anium on a significant
scale as of 31 December 2008, suppliers should:

(1) Avoid, as far as practicable, the tran



(e) Suppliers should make special effortetsure effective iplementation of IAEA
safeguards at supplied enrichment facilitemsistent with paragraphs 13 and 14 of
the Guidelines. For a transfer of an enrichifacility, the supplieand recipient state
should work together to ensure that tlesign and construction of the transferred
facility is implemented in such a way sotadacilitate IAEA safeguards. The supplier
and recipient state should consult wite tAEA about such design and construction
features at the earliest possible time durirggféttility design phase, and in any event
before construction of the enrichmentifiig is started. Thesupplier and recipient
state should also work togethto assist the recipiestate in developing effective
nuclear material and facilities protectiomasures, consistent with paragraphs 12 and
14 of the Guidelines.

(f) Suppliers should satisfy themselves thatpients have security arrangements in place
that are equivalent or supar to their own to protedhe facilities and technology
from use or transfer inconsistent witte national laws of the receiving state.

Definitions Section:

For the purpose of implementing Paragrapdf the Guidelines “Goperative Enrichment
Enterprise” means a multi-country or multi-coamy (where at least two of the companies
are incorporated in differenbantries) joint development @roduction effort. It could be
a consortium of states or companies or a multinational corporation.

Controls on supplied or derved material usable for nuclar weapons or other nuclear
explosive devices

8. Suppliers should, in order tmvance the objectives ofeibe guidelines and to provide
opportunities further to reduceethisks of proliferation, iclude, whenever appropriate
and practicable, in agreemenon supply of nuclear matals or of facilities which
produce material usable for nuclear weapoor other nuclear explosive devices,
provisions calling for mutual agreementtween the supplier and the recipient on
arrangements for reprocessing, storage, ailberause, transfer or retransfer of any
material usable for nuclear weapontrer nuclear explosévdevices involved.

Controls on retransfer

9. (a) Suppliers should transfer trigger list items or related technology only upon the
recipient’s assurance that in the case of:

(1) retransfer of such itesnor related technology,
or
(2) transfer of trigger list items derived from facilities originally transferred by the

supplier, or with the helpf equipment or technologyigmally transérred by the
supplier;



the recipient of the retransfer transfer will have praded the same assurances as
those required by the supplier for the original transfer.

(b) In addition the supplier’s consent should be required for:

(1) any retransfer of trigger list items wmlated technology and any transfer referred
to under paragraph 9(a) (2) from aByate which does not require full scope
safeguards, in accordance with paragréfa) of these Guidelines, as a condition
of supply;

(2) any retransfer of enrichment, represi@g or heavy watgoroduction facilities,
equipment or related technology, and for tnaysfer of facilities or equipment of
the same type derived from itemsgimally transferred by the supplier;

(3) any retransfer of heavy water or migte usable for nucle weapons or other
nuclear explosive devices.

(c) To ensure the consent right asfimed under paragraph 9(b), government to
government assurances will be requif@dany relevant original transfer.

(d) Suppliers should consider restraint i ttnansfer of items and related technology
identified in the trigger list if there is ask of retransfers contnato the assurances
given under paragraph 9(a) and (c) as altredwa failure by theecipient to develop
and maintain appropriate, effective natibmexport and transshipment controls, as
identified by UNSC Resolution 1540.

Non-proliferation Principle
10. Notwithstanding other provisions of these @litks, suppliers should authorize transfer
of items or related technology identified in tingger list only when they are satisfied that

the transfers would not contriteuto the proliferaon of nuclear weapons or other nuclear
explosive devices or be divertemlacts of nuclear terrorism.

Implementation
11. Suppliers should have in place legal measurensure the effective implementation of

the Guidelines, including xport licensing regulations, #rcement measures, and
penalties for violations.

SUPPORTING ACTIVITIES

Support for access to nucleamaterial for peaceful uses
12. Suppliers should, in accordance with the dbjes of these guidelines, facilitate access to

nuclear material for the peaceful uses ofleacenergy, and encourage, within the scope
of Article IV of the NPT, recipients tdake the fullest possible advantage of the
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international commercial market and otheaitable international echanisms for nuclear
fuel services while not undeming the global fuel market.

Physical security

13. Suppliers should promote imational co-operatn in the areas ophysical security
through the exchange of physical security infation, protection of nuclear materials in
transit, and recovery of san nuclear materials and equigmt. Suppliers should promote



(b) Suppliers should consult, as eadeems appropriate, with other governments
concerned on specific sensitive cases, to ensure that any transfer does not contribute to

risks of conflict or instability.
(c) Without prejudice to suparagraphs (d) to (f) below:

In the event that one or more supplieréidwe that there habeen a violation of
supplier/recipient understanding resulting from these Guidelines, particularly in the
case of an explosion of a nuclear devicéllegal termination or violation of IAEA
safeguards by a recipient, suppliers sdocbnsult promptly through diplomatic
channels in order to determine and assess the reality and extent of the alleged
violation. Suppliers are &b encouraged to consuithere nuclear material or
nuclear fuel cycles activity undeclaredth® IAEA or a nuclear explosive activity

IS revealed.

Pending the early outcome of such congigtes, suppliers will not act in a manner
that could prejudice any measure that rhayadopted by otheuppliers concerning
their current contacts withhat recipient. Eachugplier should also consider



(f) The provisions adubparagraph (e) above do not gppltransfers under paragraph 4
(b) of the Guidelines.

18. Unanimous consent is required for anyngjes in these Guidelines, including any which
might result from the reconsiddion mentioned in paragraph 5.



ANNEX A
TRIGGER LIST REFERRED TO IN GUIDELINES

GENERAL NOTES

1. The object of these controls should not béedd by the transfesf component parts.
Each government will take such actions as it ttaachieve this aim and will continue to
seek a workable definition for component pavthich could be used by all suppliers.

2. With reference to Paragraph 9(b)(2) of the Guidelisagje typeshould be understood as
when the design, construction or operatingcpsses are based on the same or similar
physical or chemical processes assthidentified in the Trigger List.

3. Suppliers recognize the closdateéonship for certain isotopgeparation processes between
plants, equipment and technology for uraniumiament and that for the separation of
stable isotopes for research, medical arftelohon-nuclear industtigpurposes. In that
regard, suppliers should carlyureview their legal measas, including export licensing
regulations and informatiomthnology classification and seity practices, for stable
iIsotope separation activities to ensure thglementation of approporiate protection
measures as warranted. Suppliers recognizeithparticular cases, appropriate protection
measures for stable isotope separation actviidl be essentially the same as those for
uranium enrichment. (See Introductory Note Section 5 of the Trigger List.) In
accordance with Paragraph 16(a) of the Qinds, suppliers shall consult with other
suppliers as appropriate, in order to poten uniform policies and procedures in the
transfer and protection ofadile isotope separation plants, equipment and technology.

TECHNOLOGY CONTROLS
The transfer of "technologydirectly associated with any iteim the List will be subject to as
great a degree of scrutiny and control as wik item itself, to the extent permitted by

national legislation.

Controls on "technology" traresf do not apply to informatiotin the public donain” or to
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"development" - is related to adhases before "production” such as:

design
design research
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2.1.

2.2.

2.3.

2.4.

2.5.

2.6.

2.7.

Equipment and Non-nuclear Materials

The designation of items of equipmeartd non-nuclear materials adopted by the
Government is as follows (quantities beltve levels indicated in the Annex B being
regarded as insignificafr practical purposes):

Nuclear reactors and especially dggned or prepared equipment and
components therefor (see Annex B, section 1.);

Non-nuclear materials for reactors (see Annex B, section 2.);

Plants for the reprocessing of irradiateduel elements, and equipment especially
designed or prepared therefor(see Annex B, section 3.);

Plants for the fabrication of nuclear reactor fuel elements, and equipment
especially designed or preparetherefor (see Annex B, section 4.);

Plants for the separation of isotopesf natural uranium, depleted uranium or
special fissionable material and equipmetn other than analytical instruments,
especially designed or preparetherefor (see Annex B, section 5.);

Plants for the production or concentration of heavy water, deuterium and
deuterium compounds and equipment espeaily designed or prepared therefor
(see Annex B, section 6.);

Plants for the conversion of uranium anglutonium for use in the fabrication of
fuel elements and the separation of uranio isotopes as defined in sections 4 and
5 respectively, and equipment especiallglesigned or prepared therefor (See
Annex B, section 7.).
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1.1.

1.2.

1.3.

ANNEX B
CLARIFICATION OF ITEMS ON THE TRIGGER LIST
(as designated in Section 2 of MAERIAL AND EQUIPMEN T of Annex A)

Nuclear reactors and especially designed or prepared equipment and
components therefor

Complete nuclear reactors

Nuclear reactors capable of operation so as to maintain a controlled self-sustaining
fission chain reaction, excluding zero enemgactors, the latter being defined as
reactors with a designed maximum ratguodduction of plutonium not exceeding 100
grams per year.

EXPLANATORY NOTE

A "nuclear reactor" basically includes tlitems within or attached directly to the
reactor vessel, the equipment which conttbks level of powein the core, and the
components which normally contain or commedirect contact with or control the
primary coolant of the reactor core.

It is not intended to exclude reactovghich could reasonably be capable of
modification to produce significantly momdan 100 grams of plutonium per year.
Reactors designed for sustained operatiosigtificant power levels, regardless of
their capacity for plutonium production are onsidered as "zemnergy reactors".

EXPORTS

The export of the whole set of major itemishin this boundary will take place only in
accordance with the procedures of the Gungsl. Those individual items within this
functionally defined boundary which will be exported only in accordance with the
procedures of the Guidelines are listed in paragraphs 1.2. to 1.10. The Government
reserves to itself the right to apply theo@edures of the Guidelines to other items
within the functionally defined boundary.

Nuclear reactor vessels

Metal vessels, or major shopbfécated parts therefor, espally designed or prepared
to contain the core ad nuclear reactor atefined in paragraph 1.1. above, as well as
relevant reactor internals defined in paragraph 1.8. below.

EXPLANATORY NOTE

The reactor vessel head is covered by ifeth as a major shop-fabricated part of a
reactor vessel.

Nuclear reactor fuel charging and discharging machines

-14 -



1.4.

1.5.

1.6.

1.7.

Manipulative equipment especially designed prepared for inserting or removing
fuel in a nuclear reactor asfaed in paragraph 1.1. above.

EXPLANATORY NOTE

The items noted above are capable of @wloperation or atmploying technically
sophisticated positioning or alignment f@&s to allow complex off-load fueling
operations such as those in which diremwing of or access to the fuel is not
normally available.

Nuclear reactor control rods and equipment

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

Nuclear reactor pressure tubes

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

Zirconium tubes

Zirconium metal and alloys in the form @fibes or assemblies of tubes, and in
guantities exceeding 500 kg for any one raipicountry in any period of 12 months,

especially designed or prepared for usa neactor as defined paragraph 1.1. above,

and in which the relation of hafnium t@conium is less thah:500 parts by weight.

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 eotl canned-driven pumps, and pumps with
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1.9.

1.10.

EXPLANATORY NOTE

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

Heat exchangers

Heat exchangers (steam generators) eajwealesigned 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 designgutepared to transfer the heat generated in
the reactor (primary side) the feed water (secondaryls) 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 exgfers for transferring heat from the primary
side to the intermediate coolant circuit arelerstood to be within the scope of control

in addition to the steam generator. The sanfpeontrol for this etry does not include

heat exchangers for the emergency coatygiem or the decay heat cooling system.

Neutron detection and measuring instruments

Especially designed or prepared neutdetection 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 encompassesdre and ex-core instrumentation which
measure flux levels in arge range, typically from fheutrons per chper second to
10'° neutrons per cfrper second or more. Ex-core meféo those instruments outside
the core of a reactor as defined inrggaaph 1.1. above, bubcated within the
biological shielding.
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2.1.

2.2.

Non-nuclear materials for reactors
Deuterium and heavy water

Deuterium, heavy water (deuterium d&) and any other deuterium compound in
which the ratio of deuterium to hydrag@toms exceeds 1:5000 for use in a nuclear
reactor as defined in payaph 1.1. above in quantitiegceeding 200 kg of deuterium
atoms for any one recipient countryany period of 12 months.

Nuclear grade graphite

Graphite having a purity levdetter than 5 parts per hion boron equivalent and
with a density greater than 1.50 gfctﬁmr use in a nuclear reactor as defined in
paragraph 1.1 above, in quantities exceedfigmetric tons for any one recipient
country in any period of 12 months.

EXPLANATORY NOTE

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

Boron equivalent (BE) may be determinegherimentally or is calculated as the sum
of BE; for impurities (excluding BEwonSince carbon is not considered an impurity)
including boron, where:

BE; (ppm) = CF x concentration of element Z (in ppm);

CF is the conversion factor\ x Ag) divided by (\s X A,);

\4 and \, are the thermal neutron capturessgections (in barns) for naturally
occurring boron and

element Z respectively; andsAand A are the atomic masses of naturally occurring
boron and element Z respectively.
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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 MATER. AND EQUIPMENT of this annex.

For oxide fuels, the most common type fokl, equipment fo pressing pellets,
sintering, grinding and gradingill be present. Mixed oxid&iels are handled in glove
boxes (or equivalent containment) until theg aealed in the cladding. In all cases,

the fuel is hermetically sealed inside a abii¢ cladding which islesigned to be the
primary envelope encasing the fuel so apravide suitable performance and safety
during reactor operation. Also, in all caspsgcise control of processes, procedures
and equipment to extremely high standardseisessary in order to ensure predictable
and safe fuel performance.

EXPLANATORY NOTE
Items of equipment that are consideredatid within the meaning of the phrase "and
equipment especially designed or preparéat the fabrication of fuel elements

include equipment which:

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

(b) seals the nuclear material within the cladding;
(c) checks the integrity of éhcladding 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 statioespecially designed or prepared for
checking final dimensions and surface defects of the fuel pellets;

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

3) automatic test and inspection stationzeesally designed or prepared for checking
the integrity of completkfuel pins (or rods).

Item 3 typically includes equipment for: @ray examination of pin (or rod) end
cap welds, b) helium leak detectioorn pressurized pins (or rods), and c)
gamma-ray scanning of the pins (or rodsgheck for correct loading of the fuel
pellets inside.
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Plants for the separation of isotope®sf natural uranium, depleted uranium or
special fissionable material and equipmetn other than analytical instruments,
especially designed or prepared therefor

INTRODUCTORY NOTE

Plants, equipment and technology for th@asation of uranium isotopes have, in
many instances, a close relationshipplants, equipment and technology for the
separation of stable isotopes. In particutases, the controls under Section 5 also
apply to plants and equipment that arendd for the separation sfable isotopes.
These controls of plants and equipmént the separation of stable isotopes are
complimentary to controls on plants angugment especially designed or prepared
for the processing, use orgauction of special fissionablmaterial covered by the
Trigger List. These complementary Sect®eontrols for stablésotope uses do not
apply to the electromagnetic isotope sefanaprocess, which is addressed under Part
2 of the Guidelines.

-22 -



nor are they fabricated out of unique materials. A centrifuge facility however requires
a large number of these components,tlsmt quantities can provide an important
indication of end use.

5.1.1. Rotating components

(a) Complete rotor assemblies:

Thin-walled cylinders, or a number ohterconnected thin-walled cylinders,
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elements of the motor and lower bearfbgttom cap), and manufactured from one
of the high strength to density ratiaterials described in the EXPLANATORY
NOTE to this Section.

EXPLANATORY NOTE
The materials used for ceritrge rotating components are:

(a) Maraging steel capable of alimate tensile strength of 2.05 X *1/m? (300,000
psi) or more;

(b) Aluminium alloys capable of aritimate tensile strength of 0.46 X °1R/m?
(67,000 psi) or more;

(c) Filamentary materials suitable for use&composite structures and having a specific
modulus of
3.18 X 16 m or greater and a specifidimate tensile strength of 7.62 X“ifh or
greater (‘Specific Modulus' is the Young's Modulus in Ndimided by the specific
weight in N/nf; 'Specific Ultimate Tensile Strength' is the ultimate tensile strength
in N/ n? divided by the specific weight in N/3n

5.1.2. Static components
(a) Magnetic suspension bearings:

Especially designed or prepared begriassemblies consisting of an annular
magnet suspended within a housing aonhg a damping medium. The housing
will be manufactured from a Wkesistant material (see EXPLANATORY NOTE
to Section 5.2.). The magnet couples véitpole piece or a second magnet fitted to
the top cap described in Section 5.1.1.7dJe magnet may héng-shaped with a
relation between outer andnier 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%mare, or an energy product of greater
than 80 kJ/m (10’ gauss-oersteds). In additionttee usual material properties, it
is a prerequisite that the deviation oé tnagnetic axes from the geometrical axes
is limited to very small tolerancedower than 0.1 mm or 0.004 in) or that
homogeneity of the material ofdhmagnet is specially called for.

(b) Bearings/Dampers:

Especially designed or prepared lwegs 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 meanst@ichment to the bottom cap described in
section 5.1.1.(e) at the other. The $imady however have a hydrodynamic bearing
attached. The cup is pellet-shaped witieanispherical indentation in one surface.
These components are often supplied separately to the damper.

(c) Molecular pumps:
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Especially designed or prepared cylinders
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5.2.

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

INTRODUCTORY NOTE

The auxiliary systems, equipment and goments for a gas centrifuge enrichment
plant are the systems of plant needed to feed tdRhe centrifuges, to link the
individual centrifuges to each other to form cascades (or stages) to allow for
progressively higher enrichments andetdract the 'product’ and 'tails' kJiffom the
centrifuges, together with the equipment required to drive the centrifuges or to control
the plant.

Normally UFR; is evaporated from the solid usingdted autoclaves and is distributed

in gaseous form to the centrifuges by vedycascade header pipework. The 'product’
and 'tails' Uk gaseous streams flowing from the centrifuges are also passed by way of
cascade header pipework to cold traps (@jeg at about 203 K (-70°C)) where they
are condensed prior to onwatr@dnsfer into suitable coahers for transportation or
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5.2.3

5.2.4.

5.2.5.

Special shut-off and control valves

Especially designed or prepared bellows-asgalalves, manual or automated, shut-off
or control, made of or protected Ingaterials resistant to corrosion by dJmith a
diameter of 10 to 160 mm, for use in main auxiliary systems of gas centrifuge
enrichment plants.

UFs mass spectrometers/ion sources

Especially designed or prepared magnetigu@adrupole mass spectrometers capable of taking
‘on-line' samples of feed, product or tails, fromgUfas streams and having all of the
following characteristics:

1. Unit resolution for atomimass unit greater than 320;
2. lon sources constructedaflined with nichrome omonel or nickel plated;
3. Electron bombardment ionization sources;
4. Having a collector systemitable for isotopic analysis.
Frequency changers
Frequency changers (also known as converterinvertors) espially designed or

prepared to supply motor stators as medi under 5.1.2.(d), or parts, components and
sub-assemblies of such frequency changers ha
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5.3. Especially designed oprepared assemblies and congnents for use in gaseous
diffusion enrichment
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5.3.4.

5.3.5.

Rotary shaft seals

Especially designed or prepared vacuueals, with seal feed and seal exhaust
connections, for sealing the shaft connegtihe compressor or the gas blower rotor
with the driver motor so as to ensure aalele seal against in-leaking of air into the
inner chamber of the compressor os ddower which is filled with Uk Such seals
ar3e normally designed for a buffer gadeakage rate ofess than 1000 ctfmin (60
in°/min).

Heat exchangers for cooling U
Especially designed or prepared heathangers made of or lined with ifesistant
materials (except stainlesssl) or with copper or any combination of those metals,

and intended for a leakage gsare change rate of ledgn 10 Pa (0.0015 psi) per
hour under a pressure difference of 100 kPa (15 psi).

-29 -



5.4. Especially designed or prepared aubiary systems, equipment and components
for use in gaseous diffusion enrichment

INTRODUCTORY NOTE

The auxiliary systems, equipment andnpmnents for gaseous diffusion enrichment
plants are the systems of plant needed to feegddJfhie gaseous diffusion assembly,
to link the individual assemblies to each otteeform cascades (or stages) to allow for
progressively higher enrichments anceidract the "product” and "tails" YFom the
diffusion cascades. Because of the high inkgroperties of diffasion cascades, any
interruption in their operation, and es@dlyi their shut-dow, leads to serious
consequences. Therefore, a strict ammhstant maintenance of vacuum in all
technological systems, automatic protectifrom accidents, and precise automated
regulation of the gas flow is of importanicea gaseous diffusion ght. All this leads

to a need to equip the plant with a kangumber of special measuring, regulating and
controlling systems.

Normally UFs is evaporated from cylinders placetthin autoclaves and is distributed

in gaseous form to the entry point by way of cascade header pipework. The "product"
and "tails" Uk gaseous streams flowing from exit points are passed by way of
cascade header pipework to either cold traps or to compression stations wherg the UF
gas is liquefied prior to onward transfer irgoitable containerfor transportation or
storage. Because a gaseous diffusion enriahmplant consists of a large number of
gaseous diffusion assemblies arrangedcascades, there are many kilometers of
cascade header pipework, incorporating thads of welds wittsubstantial amounts

of repetition of layout. The equipment,maponents and piping systems are fabricated

to very high vacuum and cleanliness standards.

5.4.1. Feed systems/product and tails withdrawal systems

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

Feed autoclaves (or systems), used for passing ttJRhe gaseous diffusion
cascades;

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

Liguefaction stations where Jgas from the cascade is compressed and cooled to
form liquid UF;

"Product” or "tails" stationssed for transferring WHnto containers.
5.4.2. Header piping systems
Especially designed or prepared pipingtsyns and header systems for handling UF

within the gaseous diffusion cascad@sis piping network is normally of the
"double" header system with each @glhnected to each of the headers.
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5.4.3. Vacuum systems

(a) Especially designed or prepared é&angpcuum manifolds, vacuum headers and
vacuum pumps having a suction capacity of'fwmn (175 ft
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5.5.

Especially designed or prepared systeanequipment and components for use in
aerodynamic enrichment plants

INTRODUCTORY NOTE

In aerodynamic enrichment prases, a mixture of gaseous dJ&nd light gas
(hydrogen or helium) is compressed aheén passed through separating elements
wherein isotopic separation is accomplghey the generation of high centrifugal
forces over a curved-wall geometry. Two processes of this type have been
successfully developed: thepseation nozzle process and the vortex tube process. For
both processes the main components of a se
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5.5.3.

5.5.4.

5.5.5.

5.5.6.

5.5.7.

Compressors and gas blowers

Especially designed or prepared axiaentrifugal or positive displacement
compressors or gas blowers made of otgumted by materials sestant to corrosion by
UFs and with a suction volume capacity of 2/min or more of Ugcarrier gas
(hydrogen or helium) mixture.

EXPLANATORY NOTE

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

Rotary shaft seals

Especially designed or prepared rotary sls&fals, with seal feed and seal exhaust
connections, for sealing the shaft connegtihe compressor rotor or the gas blower
rotor with the driver motor so as to ensua reliable seal against out-leakage of
process gas or in-leakage of air or sealig@sthe inner chamber of the compressor or
gas blower which is filled with a UFearrier gas mixture.

Heat exchangers for gas cooling

Especially designed or prepared heat exgers made of gorotected by materials
resistant to corrosion by YF

Separation element housings

Especially designed or prepared separagiement housings, made of or protected by
materials resistant to corrosion by 4JFor containing vortexubes or separation
nozzles.

EXPLANATORY NOTE

These housings may be cylindrical vessgieater than 300 mm in diameter and
greater than 900 mm in length, or may hectangular vessels of comparable
dimensions, and may be designedtforizontal or vertical installation.

Feed systems/product and tails withdrawal systems

Especially designed or prepared procestesys or equipment for enrichment plants
made of or protected by mait&ls resistant to corrosion by kJfncluding:

(a) Feed autoclaves, ovens, or systems used for passiggoUke enrichment
process;

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

(c) Solidification or liquefaction stations used to remove; ffBm the enrichment
process by compressing and converting tdFa liquid or solid form;
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5.5.8.

5.5.9.

(d) 'Product’ or 'tails' stations used for transferring idte containers.
Header piping systems

Especially designed or prepared headgringi systems, made of or protected by
materials resistant to corrosion by 4JFor handling Uk within the aerodynamic
cascades. This piping network is normatifythe '‘double’ header design with each
stage or group of stages cewted to each of the headers.

Vacuum systems and pumps

(a) Especially designed or prepared vacwusystems having a suction capacity of 5
m*/min or more, consisting of vacuum niflds, vacuum headers and vacuum
pumps, and designed for service ingtfearing atmospheres,

(b) Vacuum pumps especially desegh or prepared for service in kbBearing
atmospheres and made of or protedigdnaterials resistant to corrosion by dJF
These pumps may use fluorocarbeals and special working fluids.

5.5.10. Special shut-off and control valves

Especially designed or prepared manuakotomated shut-off and control bellows
valves made of or protected by i@@dals resistant to corrosion by blith a diameter

of
40 to 1500 mm for installation in maiand auxiliary systems of aerodynamic

enrichment plants.

5.5.11. Uk mass spectrometers/lon sources

Especially designed or prepared magnetic or quadrupole mass spectrometers capable

of taking 'on-line' samples of feed, 'product’ or 'tails’, frong g#5 streams and having
all of the following characteristics:

1. Unit resolution for mss greater than 320;
2. lon sources constructedaflined with nichrome omonel or nickel plated;
3. Electron bombardment ionization sources;

4. Collector system suitable for isotopic analysis.
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5.5.12. UR/carrier gas separation systems

Especially designed or prepared process systems for separagffigptdFearrier gas
(hydrogen or helium).

EXPLANATORY NOTE

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

(a) Cryogenic heat exchangers and cryoséperaapable of tengpatures of -120°C
or less, or

(b) Cryogenic refrigeration units capabletemperatures of -120°C or less, or
(c) Separation nozzle or vortex tubeits for the separation of Yffom carrier gas, or

(d) URscold traps capable of temperatures of -20°C or less.
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solutions, the contactors are maafeor are lined with suit
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5.6.6.

5.6.7.

5.6.8.

Fast-reacting ion exchange ress/adsorbents (lon exchange)

Fast-reacting ion-exchange msior adsorbents especiatigsigned or prepared for
uranium enrichment using the ion exchampgecess, including porous macroreticular
resins, and/or pellicular rsictures in which the activehemical exchange groups are
limited to a coating on the surface of an inactive porous support structure, and other
composite structures in any suitable fometluding particles or fibers. These ion
exchange resins/adsorbents have diameteds2omm or less and must be chemically
resistant to concentrateaydrochloric acid solutions awell as physially strong
enough so as not to degrade in the exghacolumns. The resins/adsorbents are
especially designed to achieve very fastnium isotope exchange kinetics (exchange
rate half-time of less than Hgconds) and are capableopkrating at a temperature in
the range of 100°C to 200°C.

lon exchange columns (lon exchange)

Cylindrical columns greater than 1000 nimdiameter for containing and supporting
packed beds of ion exchange resin/adsotbespecially designed or prepared for
uranium enrichment using the ion exchampgecess. These columns are made of or
protected by materials (sucht#anium or fluorocarbon pléiss) resistant to corrosion
by concentrated hydrochloric acid sotuts and are capable of operating at a
temperature in the range of 100°C to 20@hd pressures above 0.7 MPa (102 psi).

lon exchange reflux systems (lon exchange)

(a) Especially designed or prepared chemical or electrochemical reduction systems for
regeneration of the chemical reducingematfs) used in ion exchange uranium
enrichment cascades.

(b) Especially designed or prepared cheahor electrochemical oxidation systems for
regeneration of the chemical oxidizingeag(s) used in ion exchange uranium
enrichment cascades.

EXPLANATORY NOTE

The ion exchange enrichment process may for example, trivalent titanium ()

as a reducing cation in which case teeluction system would regeneraté>Thy

reducing Ti*.

The process may use, for example, trivalent iroii*jfes an oxidant in which case the
oxidation system would regenerate Hey oxidizing Fé.
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5.7. Especially designed or prepared systeanequipment and components for use in
laser-based enrichment plants.
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5.7.3.

5.7.4.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

graphite coated with other rare earthded (see INFCIRC/254/R& - (as amended))
or mixtures thereof.

Uranium metal 'product’ and 'tails' collector assemblies (AVLIS)

Especially designed or prepared ‘prodaat] 'tails’ collector assemblies for uranium
metal in liquid or solid form.

EXPLANATORY NOTE

Components for these assemblies are made mfodected by mateis resistant to the
heat and corrosion of uranium metal vapotiquid (such as yttria-coated graphite or
tantalum) and may include pipes, valvdgtings, 'gutters', feed-throughs, heat
exchangers and collector plates for metgn electrostatic orother separation
methods.

Separator module housings (AVLIS)

Especially designed or prepared cylindricalrectangular veskefor containing the
uranium metal vapor source, the electtmgam gun, and the "product’ and ‘tails’
collectors.

EXPLANATORY NOTE

These housings have multiplicity of ports fectrical and water feed-throughs, laser
beam windows, vacuum pump connecfoand instrumentation diagnostics and
monitoring. They have prosions for opening and closute allow refurbishment of
internal components.

Supersonic expansion nozzles (MLIS)

Especially designed or prepared supersergansion nozzles for cooling mixtures of
UFs and carrier gas to 150 K or lessdavhich are corrosion resistant todJF

Uranium pentafluoride product collectors (MLIS)

Especially designed or prepared uranium pentafluoride)(&8¥id product collectors
consisting of filter, impact, or cyclone-tym®llectors, or combinations thereof, and
which are corrosion resistant to thedlf=s environment.

UR/carrier gas compressors (MLIS)

Especially designed or prepared compressors fefcdffier gas mixtures, designed
for long term operation in a Wenvironment. The components of these compressors
that come into contact with process gasmagle of or protectebly materials resistant

to corrosion by Uk

Rotary shaft seals (MLIS)
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Especially designed or prepared rotary shsa&fls, with seal feed and seal exhaust
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(d) 'Product’ or 'tails' stations used for transferring idte containers.

5.7.12. UR/carrier gas separation systems (MLIS)

Especially designed or prepared process systems for separatigpkidFcarrier gas.
The carrier gas may be ragen, argon, or other gas.

EXPLANATORY NOTE
These systems may incorporate equipment such as:

(a) Cryogenic heat exchangers or cryoseparat
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5.8.

Especially designed or prepared systeanequipment and components for use in
plasma separation enrichment plants.

INTRODUCTORY NOTE

In the plasma separation process, a plasinaanium ions passes through an electric
field tuned to the™U ion resonance frequency so thhey preferentially absorb
energy and increase the diameter of tleirkscrew-like orbits. lons with a large-
diameter path are trappedpmduce a product enrichedd#U. The plasma, which is
made by ionizing uranium vapor, is comd in a vacuum chamber with a high-
strength magnetic field produced by superconducting magnet. The main
technological systems of the process incl
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5.8.5.

5.8.6.

Uranium metal ‘product’ and'tails' collector assemblies

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

Separator module housings

Cylindrical vessels espetla designed or prepared for use in plasma separation
enrichment plants for containing the urtan plasma source, radio-frequency drive
coil and the 'product’ and 'tails' collectors.

EXPLANATORY NOTE

These housings have a multiplicity of pofts electrical feed-throughs, diffusion
pump connections and instrumentatioragiostics and monitoring. They have

provisions for opening and closure to alléw refurbishment of internal components
and are constructed of a suitable non-m#agmeaterial such as stainless steel.
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5.9. Especially designed or prepared system
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6.

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

INTRODUCTORY NOTE

Heavy water can be produced by a varietypafcesses. However, the two processes
that have proven to be commercially viabke the water-hydrogesulphide exchange
process (GS process) and thenania-hydrogen exchange process.

The GS process is based upon the exchahfgdrogen and deetium between water
and hydrogen sulphide withia series of towers whichre operated with the top
section cold and the bottom section hétater flows down the towers while the
hydrogen sulphide gas circulateesm the bottom to the topf the towers. A series of
perforated trays are used to promote ngxbetween 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 inteléeum, is removed from the first stage
towers at the junction of the hot and cdections and the process is repeated in
subsequent stage towers. The product ofldeestage, water enriched up to 30% in
deuterium, is sent to a distillation unit pyoduce reactor grade heavy water; i.e.,
99.75% deuterium oxide.

The ammonia-hydrogen exchange process exdract deuterium from synthesis gas
through contact with liquid ammonia in theepence of a catalyst. The synthesis gas is
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6.1.

system used in the ammonia-hydrogerchexge process andater digillation
systems used for the final concentration of heavy water to reactor-grade in either
process are examples of such systems.

The items of equipment which are esplgidesigned or prepared for the production
of heavy water utilizing either the watkydrogen sulphide exchange process or the
ammonia-hydrogen exchange process include the following:

Water - Hydrogen Sulphide Exchange Towers

Exchange towers fabricated from firearbon steel (such as ASTM A516) with
diameters of 6 m (20 ft) to 9 m (30 ft), edgbe of operating at pressures greater than
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6.6. Infrared Absorption Analyzers

Infrared absorption analyzers capablé'af-line" hydrogen/deuterium ratio analysis
where deuterium concentrations are equal to or greater than 90%.

6.7. Catalytic Burners
Catalytic burners for theooversion of enriched deuterium gas into heavy water
especially designed or prepared faaky water production tizing the ammonia-
hydrogen exchange process.

6.8. Complete heavy water upgrade systems or columns therefor

Complete heavy water upgrade systems, tunsos therefor, especially designed or
prepared for the upgrade of heavy watere@ctor-grade deuterium concentration.

EXPLANATORY NOTE
These systems, which usually employ watatiliition to separate heavy water from
light water, are especiallyesigned or prepared to proéueactor-grade heavy water

(i.e., typically 99.75% deuterium oxide)om heavy water feedstock of lesser
concentration.
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7.

Plants for the conversion of uranium andlutonium for use in the fabrication of
fuel elements and the separation of uranion isotopes as defined in sections 4 and
5 respectively, and equipment especigldesigned or prepared therefor

EXPORTS
The export of the whole set of major itemishin this boundary will take place only in
accordance with the procedures of the Guideliddlsof the plants, systems, and

especially designed or prepared equipnweitiiin this boundarycan be used for the
processing, production, or usespiecial fissionable material.
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7.1.2.

7.1.3.

7.1.4.

7.1.5.

7.1.6.

7.1.7.

Especially designed or preparesgystems for the conversion of Ugto UFg
EXPLANATORY NOTE

Conversion of U@ to UR; can be performed directlyy fluorination. The process
requires a source of fluorinegar chlorine trifluoride.

Especially designed or prepareslystems for the conversion of Ugto UO,
EXPLANATORY NOTE

Conversion of U@to UG, can be performed through reduction of 4i@th cracked
ammonia gas or hydrogen.

Especially designed or preparesglystems for the conversion of Ugto UF,
EXPLANATORY NOTE

Conversion of UQto UF, can be performed by reacting W®ith hydrogen fluoride
gas (HF) at 300-500°C.

Especially designed or preparesgystems for the conversion of URo UFg
EXPLANATORY NOTE

Conversion of Urto UFs is performed by exothermic reaction with fluorine in a
tower reactor. Ufis condensed from the hot effitegases by passing the effluent
stream through a cold trap cooled to -10°C. The process requires a source of fluorine
gas.

Especially designed or preparesgystems for the conversion of URo U metal
EXPLANATORY NOTE

Conversion of UFto U metal is performed by dection with magnesium (large
batches) or calcium (small batches). The ieads carried out at temperatures above
the melting point of uranium (1130 °C).

Especially designed or preparesystems for the conversion of Ufto UO;
EXPLANATORY NOTE

Conversion of UEto UQ, can be performed by one ofr¢le processes. In the first,
UFs is reduced and hydrolyzed to Y@sing hydrogen and steam. In the second, UF
is hydrolyzed by solution in water, aromia is added to pcipitate ammonium
diuranate, and the diuranate is reduced tg Wih hydrogen aB20°C. In the third
process, gaseous kJFCO,, and NH are combined in water, precipitating ammonium
uranyl carbonate. The ammonium uramdrbonate is combined with steam and
hydrogen at 500-600°C to yield YO
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UFs to UO, conversion is often performed as thstfistage of a fuel fabrication plant.
7.1.8. Especially designed or preparesglystems for the conversion of Ufto UF,
EXPLANATORY NOTE
Conversion of UEto UF, is performed by reduction with hydrogen.
7.1.9. Especially designed or preparesgystems for the conversion of Ugto UCl,
EXPLANATORY NOTE

Conversion of U@to UCl, can be performed by one of dwrocesses. In the first,

UQO, is reacted with carbon tetrachloride (@Qlat approximately 400°C. In the

second, UQis reacted at approximately 700°Cthe presence of carbon black (CAS
1333-86-4), carbon monoxide, acklorine to yield UC.

7.2. Plants for the conversion of plutoniumand equipment especially designed or
prepared therefor

INTRODUCTORY NOTE

Plutonium conversion plants and systemggyen one or more transformations from
one plutonium chemical species to anotheriuding: conversiomf plutonium nitrate

to PuQ, conversion of Pupto Pul, and conversion of PyRo plutonium metal.
Plutonium conversion plants eatusually associated witteprocessing facilities, but
may also be associated with plutoniunelfdiabrication facilities. Many of the key
equipment items for plutonium conversiompis are 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 centrifugeslistillation columns and liquid-liquid extraction columns.
Hot cells, glove boxes and remote manipukatmay also be required. However, few

of the items are available "off-the-shelftijost would be prepared according to the
requirements and specifications of the oostr. Particular cara designing for the
special radiological, toxicity and critiggl hazards associated with plutonium is
essential. In some instances, speciasigie and construction considerations are
required to address the corrosive propertiesome of the chemicals handled (e.g.
HF). Finally, it should be noted that, fdi plutonium conversiorprocesses, items of
equipment which individually are not espaly designed or preged for plutonium
conversion can be assembled into systemsiwére especially designed or prepared
for use in plutonium conversion.

7.2.1. Especially designed or prepared systenior the conversion of plutonium nitrate
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7.2.2.

SO0 as to avoid criticality and radiatioffexts and to minimize toxicity hazards. In
most reprocessing facilitiethis process involves thewversion of plutonium nitrate
to plutonium dioxide. Otheprocesses can involve thgrecipitation of plutonium
oxalate or plutonium peroxide.

Especially designed or prepared stems for plutonium metal production
EXPLANATORY NOTE

This process usually involgethe fluorination of plutonim dioxide, normally with
highly corrosive hydrogen fluoride, tg@roduce plutonium fluoride which is
subsequently reduced using high purity calcium metal to produce metallic plutonium
and a calcium fluoride slag. The mainnttions involved inthis process are
fluorination (e.g. involving egpment fabricated or lined with a precious metal),
metal reduction (e.g. employing ceramic criesl), slag recovgr product handling,
ventilation, waste management and gass control. The process systems are
particularly adapted so as to avoid catity and radiation effects and to minimize
toxicity hazards. Other processes inclutie fluorination of plutonium oxalate or
plutonium peroxide followedly a reduction to metal.
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1.

ANNEX C

CRITERIA FOR LEVELS OF PHYSICAL PROTECTION

The purpose of physical proten of nuclear materials i® prevent unauthorized use
and handling of these materials. Paragrad) of the Guidelines document calls for
agreement among suppliers on the levels ofgation to be ensured in relation to the
type of materials, and equipment and facilities containing these materials, taking
account of international recommendations.

Paragraph 3(b) of the Guidelines docunstates that implementation of measures of
physical protection in the rgaent country is the respondity of the Government of
that country. However, the levels of phyiprotection on which these measures have
to be based should be the subject of aer@gent between suppliand recipient. In

this context these requiremesrghould apply to all States.

The document INFCIRC/225 of the Interpoatl Atomic Energy Agency entitled "The
Physical Protection of Nuclear Material"
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Transportation under special precautions inding prior arrangements among
sender, recipient, and carrier, and pegreement between entities subject to the
jurisdiction and reguladn of supplier and recipient &es, respectively, in case of
international transport, specifying timeapé and procedures for transferring transport
responsibility.

CATEGORY |

Materials in this category shall be protected with highly reliable systems against
unauthorized use as follows:

Use and storagewithin a highly protected areaei, a protected area as defined for
Category Il above, to which, in additiceccess is restricted to person whose
trustworthiness has been determined,&huth is under surveillance by guards who
are in close communication with appropriegsponse forces. Specific measures taken
in this context should have as theiratijve the detection drprevention of any

assault, unauthorized access orutharized removal of material.

Transportation under special precautions as itiieed above for transportation of
Category Il and Il materials and, in additi under constant surveillance by escorts
and under conditions which assure closawnication with appropriate response
forces.

Suppliers should request idiéination by recipients offtose agencies or authorities
having responsibility for ensuring that lévef protection aradequately met and
having responsibility for inteally co-ordinating response/recovery operations in the
event of unauthorized use or
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TABLE: CATEGORIZATION OF NUCLEAR MATERIAL

Category
Material Form I Il 1
1. Plutoniunt[a] Unirradiated[b] 2 kg or Less than 2 kg but more than 500 g 500 g or
more lesg[c]
2. Uranium-235 Unirradiatefb]
5 kg or Less than 5 kg but more than 1 kg 1 kgor lesg|c]
- uranium enriched to 20%3%U or more more

- uranium enriched to 10%3%U but less than 20% -

- uranium enriched above natural, but less than 10%

235)4(d]

3. Uranium-233 Unirradiatéfb] 2 kg or
more

4. |rradiated fuel

10 kg or more

Less than 2 kg but more than 500 g

Less than 10

kg*[c]
10 kg or more

500 g or
lesg[c]

Depleted or natural uranium, thorium or

low-enriched fuel (less than 10% fissile

content¥[e][f]

[a] As identified in the Trigger List.

[b] Material not irradiated in a reactormaterial irradiated in a reactor but watradiation level equal to or less than t@@s/hour at one

metre unshielded.

[c] Less than a radiologically sidimiant quantity should be exempted.
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[d] Natural uranium, depleted uranium, and thorium and quanitiesanium enriched to less th&af% not falling in Category li$hould
be protected in accordance with prudent management practice.

[e] Although this level of proteain is recommended, it would be open to States, epaluation of the specific circumstancesassign a
different category of physical protection.
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Comparison Table of Changes to the Guidelinefor Nuclear Transfers (INFCIRC/254/Part 1)

Old (Revision 10)

New (Revision 11)

SUPPORTING ACTIVITIES

Physical security

12. Suppliers should promote international co-operation in the

Support for access to nuclear material for peaceful uses

SUPPORTING ACTIVITIES

12. Suppliers should, in accordance with the objectives of

these guidelines, facilitate access to nuclear material for
the peaceful uses of nuclear energy, and encourage, within
the scope of Article 1V of the NPT, recipients to take the
fullest possible advantage of the international commercial
market and other available international mechanisms for
nuclear fuel services while not undermining the global fuel

market.

areas of physical security through the exchange of physical

security information, protection of nuclear materials in transit,
and recovery of stolen nuclear materials and equipment.

Suppliers should promote broadest adherence to the respective
international instruments, intatia, to the Convention on the

Physical Protection of Nuclear
implementation of INFCIRC/225, as amended from time to
time. Suppliers recognize the importance of these activities

and other

relevant IAEA activities

Material, as well as

in preventing the



Support for effective IAEA safeguards

13. Suppliers should make spedagddorts in support of effectiv
implementation of IAEA safeguds. Suppliers should als
support the Agency's efforts to assist Member States if
improvement of their national systems of accounting
control of nuclear material and to increase the techt
effectiveness of safeguards.

Similarly, they should make every effort to support the IAEA i
increasing further the adequacy of safeguards in the light of
technical developments and the rapidly growing number of
nuclear facilities, and to supp@ppropriate initiatives aimed at

Support for effective IAEA safeguards

£14. Suppliers should make specidfogts in support of effective

50 implementation of IAEA safeguds. Suppliers should als

n thesupport the Agency's efforts to assist Member States if

and improvement of their national systems of accounting

nicalcontrol of nuclear material and to increase the techi
effectiveness of safeguards.

nSimilarly, they should make every effort to support the IAEA i
increasing further the adequacy of safeguards in the light of
technical developments and the rapidly growing number of
nuclear facilities, and to supp@ppropriate initiatives aimed at

improving the effectiveness of IAEA safeguards.
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15. Suppliers should, where appropriate, stress to recipients the
need to subject transferred trigger list items and related
technology and trigger list items derived from facilities



Consultations

16. (a) Suppliers should maintain contact and consult thrg
regular channels on matters connected with
implementation of these Guidelines.

(b) Suppliers should consult, as each deems appropriate
other governments concerned specific sensitive case
to ensure that any transfer does not contribute to risk
conflict or instability.

(c) Without prejudice to sub-paragraphs (d) to (f) below:

In the event that one or more suppliers believe [that In the event that one or more suppliers believe
there has been a violation of supplier/recipient there has been a violation of supplier/recipi
understanding resulting from these Guidelines, understanding resulting from these Guidelin
particularly in the case of an explosion of a nuclear particularly in the case of an explosion of a nuc
device, or illegal termination or violation of IAEA device, or illegal termination or violation of IAE
safeguards by a recipient, suppliers should consult safeguards by a recipient, suppliers should cor
promptly through diplomatic channels in order |to promptly through diplomatic channels in order
determine and assess the reality and extent of the determine and assess the reality and extent of
alleged violation. Suppliers are also encouraged to alleged violation. Suppliers are also encourage
consult where nuclear material or nuclear fuel cycles consult where nuclear material or nuclear fuel cy
activity undeclared to the IAEA or a nuclear explosive activity undeclared to the IAEA or a nuclear explos
activity is revealed. activity is revealed.

Pending the early outcome of such consultations, Pending the early outcome of such consultati

suppliers will not act in a manner that could prejuc
any measure that may be adopted by other supy
concerning their current contacts with that recipi
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recipient to take specific actions to bring itself if
compliance with its safeguards obligations;

Decides that the Agency is not able to verify that th

has been no diversion of nuclear material required to be

safeguarded, including situations where actions ta
by a recipient have made the IAEA unable to carry
its safeguards mission in that State.

An extraordinary Plenary meeting will take pla
within one month of the Board of

Governors’ action, at which suppliers will review t
situation, compare national policies and decide o
appropriate response.

() The provisions of subparagraph (e) above do not apy
transfers under paragraph 4
(b) of the Guidelines.
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