THE SCHEDULE OF THE STRATEGIC GOODS (CONTROL) ORDER 2009

PART Il

DUAL-USE GOODS THE EXPORT, TRANSHIPMENT OR BRINGINIS

TRANSIT OF WHICH, AND TECHNOLOGY THE EXPORT OR

TRANSMISSION OF WHICH, REQUIRE A PERMIT

Division 2 — List of Dual-Use Goods

Product
Code

Item Description

CATEGORY 0 — NUCLEAR MATERIALS, FACILITIES, AND EQU IPMENT

0A

Systems, Equipment and Components

DLOAOO1

o

“Nuclear reactors” and specially designed or @egm equipment an
components therefor, as follows:

a. “Nuclear reactors” capable of operation sa@snaintain a controlled self
sustaining fission chain reaction;

b. Metal vessels, or major shop-fabricated parsetior, specially designed or
prepared to contain the core of a “nuclear redgtorcluding the reacto
vessel head for a reactor pressure vessel;

c. Manipulative equipment specially designed orppred for inserting or
removing fuel in a “nuclear reactor”;

d. Control rods specially designed or preparedtiier control of the fissiol
process in a “nuclear reactor”, support or suspen structures therefo
rod drive mechanisms and rod guide tubes;

= -

e. Pressure tubes specially designed or preparedntain fuel elements and
the primary coolant in a “nuclear reactor” at aperating pressure in
excess of 5.1 MPa;

f. Zirconium metal and alloys in the form of tub@sassemblies of tubes |n
which the ratio of hafnium to zirconium is lessrhr500 parts by weight
specially designed or prepared for use in a “naicteactor”;

g. Coolant pumps specially designed or preparectifoulating the primary
coolant of “nuclear reactors”;

h. ‘Nuclear reactor internals’ specially designed prepared for use in fa
“nuclear reactor”, including support columns ftre core, fuel channel
thermal shields, baffles, core grid plates, antudér plates;

U

Note

In Category Code OA001.h. ‘nuclear reactor intesiaineans any major
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Item Description

structure within a reactor vessel which has onarare functions such as
supporting the core, maintaining fuel alignmentgedting primary coolant
flow, providing radiation shields for the reactoessel, and guiding in-core
instrumentation.

I. Heat exchangers (steam generators) specialigrmss or prepared for use |in
the primary coolant circuit of a “nuclear reactpr’

j. Neutron detection and measuring instrumentsiafpedesigned or prepared
for determining neutron flux levels within the caa “nuclear reactor”.

0B

Test, Inspection and Production Equipment

DLOB0OO1

Plant for the separation of isotopes of “natunanium”, “depleted uranium”
and “special fissile materials”, and speciallysiigned or prepared equipment
and components therefor, as follows:

a. Plant specially designed for separating isotopesnatural uranium”,
“depleted uranium”, and “special fissile matelsd, as follows:

1. Gas centrifuge separation plant;

2. Gaseous diffusion separation plant;

3. Aerodynamic separation plant;

4. Chemical exchange separation plant;

5. lon-exchange separation plant;

6. Atomic vapour “laser” isotope separation (A\V&) plant;

7. Molecular “laser” isotope separation (MLIS)guit;

8. Plasma separation plant;

9. Electro magnetic separation plant;

b. Gas centrifuges and assemblies and componemesjally designed or
prepared for gas centrifuge separation proceds|laws:

Note

In Category Code 0B0O01.b. ‘high strength-to-densdttyo material’ means
any of the following:

a. Maraging steel capable of an ultimate tensilersgth of 2,050 MPa or
more;

b. Aluminium alloys capable of an ultimate tensileength of 460 MPa or
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more; or

c. “Fibrous or filamentary materials” with a “secific modulus” of more

than 3.18 x 18 m and a “specific tensile strength” greater th@6.2 x

10° m;

1. Gas centrifuges;

2. Complete rotor assemblies;

3. Rotor tube cylinders with a wall thickness ofrith or less, a diameter

between 75 mm and 400 mm, made from ‘high stretwyithensity ratio

materials’;

4. Rings or bellows with a wall thickness of 3 mmiess and a diameter

between 75 mm and 400 mm and designed to give kgaport to 3
rotor tube or to join a number together, made frbgh strength-to-

density ratio materials’;

5. Baffles of between 75 mm and 400 mm diametemnfounting inside a

rotor tube, made from ‘high strength-to-density eniais’;

6. Top or bottom caps of between 75 mm and 400 nameter to fit the

ends of a rotor tube, made from ‘high strength-¢asity materials’;

7. Magnetic suspension bearings consisting of amlan magnet suspended
within a housing made of or protected by “materiakesistant to

corrosion by UE’ containing a damping medium and having the magne

coupling with a pole piece or second magnet fiteethe top cap of th
rotor;

D

8. Specially prepared bearings comprising a piwupt-&#ssembly mounted on

a damper;

9. Molecular pumps comprised of cylinders havingtinally machined o
extruded helical grooves and internally machinec$o

—

10. Ring-shaped motor stators for multiphase AQdrgsis (or reluctance

motors for synchronous operation within a vacuumtha frequency
range of 600 Hz to 2,000 Hz and a power range oV&l-Amps to
1,000 Volt-Amps;

N

11. Centrifuge housing/recipients to contain thtertube assembly of a g

centrifuge, consisting of a rigid cylinder of watlickness up to 30 mm

with precision machined ends and made of or pretetly “materials
resistant to corrosion by YF.

12. Scoops consisting of tubes of up to 12 mm malediameter for the

extraction of Uk gas from within a centrifuge rotor tube by a Ptidie

v
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action, made of or protected by “materials registed corrosion by
UFs";

13. Frequency changers (converters or inverterggially designed o
prepared to supply motor stators for gas centrifeigechment, having
all of the following characteristics, and speciallgsigned components
therefor:

a. Multiphase output of 600 Hz to 2,000 Hz;
b. Frequency control better than 0.1%;

-

c. Harmonic distortion of less than 2%; and
d. An efficiency greater than 80%;

14. Bellow valves made of or protected by “matksrigsistant to corrosion
by URs”, with a diameter of 10 mm to 160 mm,;

c. Equipment and components, specially designegrepared for gaseoy
diffusion separation process, as follows:

IS

1. Gaseous diffusion barriers made of porous metgblymer or ceramic
“materials resistant to corrosion by EJFwith a pore size of 10 nm tp
100 nm, a thickness of 5 mm or less, and, for wbidrms, a diameter
of 25 mm or less;

2. Gaseous diffuser housings made of or protectéuiaterials resistant to
corrosion by UF’;

3. Compressors (positive displacement, centrifagal axial flow types) o
gas blowers with a suction volume capacity of Immn or more of UF,
and discharge pressure up to 666.7 kPa, made qgiraiected by
“materials resistant to corrosion by VF

-

4. Rotary shaft seals for compressors or blowegsipd in Category Cod
0B001.c.3. and designed for a buffer gas in-leakage of less tha
1,000 cni/min;

e )

5. Heat exchangers made of aluminium, copper, hickalloys containing
more than 60 per cent nickel, or combinations elséhmetals as clad
tubes, designed to operate at sub-atmosphericyseessth a leak ratg
that limits the pressure rise to less than 10 RPahpaer under a pressure
differential of 100 kPa;

A\Y”4

6. Bellow valves made of or protected by “matesiaedsistant to corrosion
by UR”, with a diameter of 40 mm to 1,500 mm;

d. Equipment and components, specially designguategared for aerodynam

ic
separation process, as follows:
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. Separation nozzles consisting of slit-shapedverli channels having

radius of curvature less than 1 mm, resistant toos®mn by Uk, and
having a knife-edge contained within the nozzlechlseparates the gas
flowing through the nozzle into two streams;

. Tangential inlet flow-driven cylindrical or camal tubes, (vortex tubes),

made of or protected by “materials resistant to@sion by UE” with a
diameter of between 0.5 cm and 4 cm and a lengthatmeter ratio o
20:1 or less and with one or more tangential inlets

. Compressors (positive displacement, centrifagal axial flow types) o

-

U

gas blowers with a suction volume capacity of Zmin or more, mads
of or protected by “materials resistant to coramsby UFK”, and rotary
shaft seals therefor;

. Heat exchangers made of or protected by “materresistant to

corrosion by UE’;

. Aerodynamic separation element housings, maderoprotected by

“materials resistant to corrosion by BJFto contain vortex tubes or
separation nozzles;

. Bellows valves made of or protected by “matesri@sistant to corrosion

by UR” with a diameter of 40 mm to 1,500 mm,;

. Process systems for separating &m carrier gas (hydrogen or heliur

>

to 1 ppm Uk content or less, including:

a. Cryogenic heat exchangers and cryoseparatoableapf temperatures
of 153K (—=120°C) or less;

b. Cryogenic refrigeration units capable of tempees of 153 K (-
120°C) or less;

c. Separation nozzle or vortex tube units for teasation of Uk from
carrier gas;

d. UK cold traps capable of temperatures of 253 K (—2@tdess;

. Equipment and components, specially designeprepared for chemica
exchange separation process, as follows:

1. Fast-exchange liquid-liquid pulse columns withge residence time ¢

Df
30 seconds or less and resistant to concentratdhjioric acid (e.g.|
made of or protected by suitable plastic matesaish as fluorocarbon
polymers or glass);

2. Fast-exchange liquid-liquid centrifugal contastevith stage residend

e
time of 30 seconds or less and resistant to coratedthydrochloric acig
(e.g., made of or protected by suitable plastic emas such a

Uy =
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fluorocarbon polymers or glass);

. Electrochemical reduction cells resistant to cemtrated hydrochlori
acid solutions, for reduction of uranium from onelence state tp

another;

. Electrochemical reduction cells feed equipmentake U”from the

organic stream and, for those parts in contact with process strean

made of or protected by suitable materials (e.tassy fluorocarbon

polymers, polyphenyl sulphate, polyether sulfond eesin-impregnate
graphite);

. Feed preparation systems for producing hightypwranium chloride
solution consisting of dissolution, solvent extractand/or ion exchange

equipment for purification and electrolytic celts feducing the uraniun
U*®or U™to U™,

6. Uranium oxidation systems for oxidation oflo U**:

f. Equipment and components, specially designgatepared for ion-exchang
separation process, as follows:

)

L

n

e

1. Fast reacting ion-exchange resins, pelliculgpamous macro-reticulate

resins in which the active chemical exchange groaneslimited to 3
coating on the surface of an inactive porous supgoucture, and othe
composite structures in any suitable form, inclgdparticles or fibres
with diameters of 0.2 mm or less, resistant to eotr@ated hydrochlori
acid and designed to have an exchange rate haf-tifrless than 1
seconds and capable of operating at temperaturie® irange of 373 K
(100°C) to 473 K (200°C);

=

N O O —=

. lon exchange columns (cylindrical) with a diaemegreater than 1,00

mm, made of or protected by materials resistantcémcentratec
hydrochloric acid (e.g., titanium or fluorocarbolagtics) and capable ¢
operating at temperatures in the range of 373 KOC) to 473 K
(200°C) and pressures above 0.7 MPa;

0
!

. lon exchange reflux systems (chemical or elebgmical oxidation o

reduction systems) for regeneration of the chemigaducing or
oxidizing agents used in ion exchange enrichmestares;

g. Equipment and components, specially designegrepared for atomi
vapour “laser” isotope separation process (AVLI&3 follows:

)

1. High power strip or scanning electron beam guitis a delivered powe

of more than 2.5 kW/cm for use in uranium vapor@asystems;

2. Liquid uranium metal handling systems for molteanium or uranium
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alloys, consisting of crucibles, made of or pratedby suitable corrosion
and heat resistant materials (e.g., tantalum, aytivated graphite
graphite coated with other rare earth oxides ortunes thereof), an
cooling equipment for the crucibles;

|

N.B.
See also Category Code 2A225.

3. Product and tails collector systems made ofimedl with materialg
resistant to the heat and corrosion of uranium Imetpour or liquid,
such as yttria-coated graphite or tantalum;

4. Separator module housings (cylindrical or regtdar vessels) for
containing the uranium metal vapour source, thetela beam gun and
the product and tails collectors;

5. “Lasers” or “laser” systems for the sepaati of uranium isotopes wit

—_

a spectrum frequency stabiliser for operation aended periods ¢
time;

N.B.
See also Category Codes 6A005 and 6A205.

h. Equipment and components, specially designeprepared for moleculg
“laser” (MLIS) or chemical reaction by isotope Isetive laser activatiol
(CRISLA), as follows:

- =

1.

Supersonic expansion nozzles for cooling mixduwieUR; and carrier ga
to 150 K (-123°C) or less and made from “materiadsistant tg
corrosion by UE’;

UJ

. Uranium pentafluoride (W product collectors consisting of filter

impact, or cyclone-type collectors or combinatidimsreof, and made of
“materials resistant to corrosion by YBFg”;

. Compressors made of or protected by “materedsstant to corrosion by

UF¢”, and rotary shaft seals therefor;

. Equipment for fluorinating UHsolid) to Uk (gas);

. Process systems for separatings tlem carrier gas (e.g., nitrogen or

argon) including:

a. Cryogenic heat exchangers and cryoseparatoableapf temperatures
of 153 K (-120°C) or less;

b. Cryogenic refrigeration units capable of tempees of 153 K (-
120°C) or less;




Product
Code

Item Description

c. UF; cold traps capable of temperatures of 253 K (—20%Qess;

6. “Lasers” or “laser” systems for the sepaati of uranium isotopes wit

—_

a spectrum frequency stabiliser for operation awdended periods ¢
time;

N.B.
See also Category Codes 6A005 and 6A205.

I. Equipment and components, specially designedprepared for plasm
separation process, as follows:

1. Microwave power sources and antennae for produor accelerating

=

ions, with an output frequency greater than 30 GiHd mean powe
output greater than 50 kW,

. Radio frequency ion excitation coils for freqoes of more than 100

kHz and capable of handling more than 40 kW meavepo

. Uranium plasma generation systems;

. Liquid metal handling systems for molten uraniomuranium alloys

consisting of crucibles, made of or protected byable corrosion and
heat resistant materials (e.g., tantalum, yttriated graphite, graphit
coated with other rare earth oxides or mixturesei®, and cooling
equipment for the crucibles;

N.B.
See also Category Code 2A225.

0]

. Product and tails collectors made of or protkdtg materials resistant to

1%

the heat and corrosion of uranium vapour such tas-ytoated graphitg
or tantalum;

. Separator module housings (cylindrical) for edamnhg the uranium

plasma source, radio-frequency drive coil and thedpct and tails
collectors and made of a suitable non-magnetic mahtg.g., stainles
steel);

U

Equipment and components, specially designed poepared fof
electromagnetic separation process, as follows:

1. lon sources, single or multiple, consisting @Bgour source, ioniser, af

nd
beam accelerator made of suitable non-magneticrialstée.g., graphite
stainless steel, or copper) and capable of progidintotal ion bean
current of 50 mA or greater;

—

2. lon collector plates for collection of enriched depleted uranium ion
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At

)

Code
beams, consisting of two or more slits and pockats made of suitable
non-magnetic materials (e.g., graphite or stairdgéssl);

3. Vacuum housings for uranium electromagnetic is¢pes made of nor
magnetic materials (e.g., stainless steel) andgdedi to operate @
pressures of 0.1 Pa or lower;

4. Magnet pole pieces with a diameter greater tham

5. High voltage power supplies for ion sources,imgall of the following
characteristics:

a. Capable of continuous operation;

b. Output voltage of 20,000 V or greater;

c. Output current of 1 A or greater; and

d. Voltage regulation of better than 0.01% oveeaqul of 8 hours;
N.B.

See also Category Code 3A227.

6. Magnet power supplies (high power, direct cujrdraving all of the
following characteristics:

a. Capable of continuous operation with a curraripat of 500 A or]
greater at a voltage of 100 V or greater; and
b. Current or voltage regulation better than 0.04%er a period of &
hours.
N.B.
See also Category Code 3A226.
DLOBO002 | Specially designed or prepared auxiliary systemajpenent and component

as follows, for isotope separation plant specifiedCategory Code 0BO0O!
made of or protected by “materials resistant toasion by Uk

(g

a. Feed autoclaves, ovens or systems used fompas$g to the enrichment

process;

. Desublimers or cold traps, used to remove tddm the enrichment proce

for subsequent transfer upon heating;

. Product and tails stations for transferring; o containers;

. Liguefaction or solidification stations used temove Uk from the

enrichment process by compressing, cooling andexting UF; to a liquid
or solid form;

. Piping systems and header systems speciallgrasifor handling U
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within gaseous diffusion, centrifuge or aerodynaonascades;

f. 1. Vacuum manifolds or vacuum headers havingicien capacity of 5
m°/minute or more; or

2. Vacuum pumps specially designed for use ig hHaring atmospheres;

g. UR mass spectrometers/ion sources specially designegrepared for
taking on-line samples of feed, product or taienfrUR; gas streams and
having all of the following characteristics:

1. Unit resolution for mass of more than 320 amu;

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

3. Electron bombardment ionisation sources; and
4. Collector system suitable for isotopic analysis.

DLOBO003

Plant for the conversion of uranium and equipmedcilly designed or
prepared therefor, as follows:

a. Systems for the conversion of uranium ore comatas to UQ,

b. Systems for the conversion of Y0 UF;

c. Systems for the conversion of J© UGO;;

d. Systems for the conversion of Y0 UF;

e. Systems for the conversion of 416 UF;;

f. Systems for the conversion of Y6 uranium metal,

g. Systems for the conversion of {16 UO;;

h. Systems for the conversion of §16 UF;;

I. Systems for the conversion of Y@ UCL,.

DLOB00O4

[®X

Plant for the production or concentration of heawster, deuterium an
deuterium compounds and specially designed or pedpaquipment an
components therefor, as follows:

j®N

a. Plant for the production of heavy water, deutarbr deuterium compound
as follows:

»

1. Water-hydrogen sulphide exchange plants;

2. Ammonia-hydrogen exchange plants;

10
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b. Equipment and components, as follows:

1. Water-hydrogen sulphide exchange towers fala@itétom fine carbon
steel (e.g., ASTM A516) with diameters of 6 m ton® capable of
operating at pressures greater than or equal toPa Mnd with a
corrosion allowance of 6 mm or greater;

2. Single stage, low head (i.e. 0.2 MPa) centrifind@vers or compressors
for hydrogen sulphide gas circulation (i.e. gastaming more than 709
H,S) with a throughput capacity greater than or eqod6 ni/second
when operating at pressures greater than or equa8tMPa suction and
having seals designed for wei3service;

o

3. Ammonia-hydrogen exchange towers greater thaeqaal to 35 m ir
height with diameters of 1.5 m to 2.5 m capablemdrating at pressures
greater than 15 MPa;

4. Tower internals, including stage contactors, stagje pumps, including
those which are submersible, for heavy water prboluautilising the
ammonia-hydrogen exchange process;

(o9

5. Ammonia crackers with operating pressures grehtn or equal to
MPa for heavy water production utilising the amnashydrogen
exchange process;

6. Infrared absorption analysers capable of onHiydrogen/deuterium rati
analysis where deuterium concentrations are equalrtgreater tha
90%;

e e]

7. Catalytic burners for the conversion of enricdedterium gas into heavy
water utilising the ammonia-hydrogen exchange @sice

8. Complete heavy water upgrade systems, or colummeefor, for the
upgrade of heavy water to reactor-grade deuterimeentration.

DLOBO005

Plant specially designed for the fabrication outtear reactor” fuel elements
and specially designed or prepared equipment theref

Note

A plant for the fabrication of “nuclear reactorfuel elements includes
equipment which:

a. Normally comes into direct contact with or ditggrocesses or controls the
production flow of nuclear materials;

b. Seals the nuclear materials within the cladding;
c. Checks the integrity of the cladding or the seal

11
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d. Checks the finish treatment of the sealed fuel.

DLOBO006

Plant for the reprocessing of irradiated “nucleeactor” fuel elements, and

specially designed or prepared equipment and coergstherefor.
Note
Category Code 0B0O06 includes:

a. Plant for the reprocessing of irradiated “nualereactor” fuel elements

including equipment and components which normabfiyne into direct
contact with and directly control the irradiatedefuand the major nuclea
material and fission product processing streams;

b. Fuel element chopping or shredding machines, neenotely operate
equipment to cut, chop, shred or shear irradiatediclear reactor” fuel
assemblies, bundles or rods;

c. Dissolvers, critically safe tanks (e.g., smadindeter, annular or slab tanks)

specially designed or prepared for the dissolutanirradiated “nuclear
reactor” fuel, which are capable of withstandingth highly corrosive
liquids, and which can be remotely loaded and naéd;

d. Counter-current solvent extractors and ion-exa& processing equipment

specially designed or prepared for use in a plaort the reprocessing a@
irradiated “natural uranium”, “depleted uranium’ or “special fissile
materials”;

e. Holding or storage vessels specially designeddedocritically safe and

resistant to the corrosive effects of nitric acid;
Note
Holding or storage vessels may have the followaajures:

1. Walls or internal structures with a boron equest (calculated for all
constituent elements as defined in the note togoageCode 0C004) g
at least two per cent;

2. A maximum diameter of 175 mm for cylindricalsets_or
3. A maximum width of 75 mm for either a slab amndar vessel.

f. Process control instrumentation specially desmwjnor prepared fo
monitoring or controlling the reprocessing of irnated “natural
uranium”, “depleted uranium” or “special fissé materials”.

DLOBOO7

Plant for the conversion of plutonium and equipmsgpécially designed g
prepared therefor, as follows:

a. Systems for the conversion of plutonium nittatexide;

b. Systems for plutonium metal production.

12
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|
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UJ

—h

Code
0oC Materials
DLOCO0O01 | “Natural uranium” or “depleted uranium” or thasm in the form of metal
alloy, chemical compound or concentrate and angrothaterial containing
one or more of the foregoing.
Note
Category Code 0C001 does not include the following:
a. Four grammes or less of “natural uranium” odepleted uranium” wher
contained in a sensing component in instruments;
b. “Depleted uranium’ specially fabricated foreffollowing civil non-nucleaf
applications:
1. Shielding;
2. Packaging;
3. Ballasts having a mass not greater than 100 kg;
4. Counter-weights having a mass not greater thatKg;
c. Alloys containing less than 5% thorium;
d. Ceramic products containing thorium, which hdeen manufactured fqg
non-nuclear use.
DLOCO002 | “Special fissile materials.
Note
Category Code 0C002 does not include four “effectgrammes” or les
when contained in a sensing component in instrusnent
DLOCO003 | Deuterium, heavy water (deuterium oxide) and otlmenpounds of deuteriun
and mixtures and solutions containing deuteriunwlch the isotopic ratio o
deuterium to hydrogen exceeds 1:5,000.
DLOCO004 | Graphite, nuclear grade, having a purity levelasfsl than 5 parts per millig
‘boron equivalent’ and with a density greater thah g/cni.
N.B.
See also Category Code 1C107.
Note 1

Category Code 0C004 does not include the following:

a. Manufactures of graphite having a mass less théw, other than thos
specially designed or prepared for use in a nucleactor;

b. Graphite powder.
Note 2

n

13
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In Category Code 0C004, ‘boron equivalent’ (BE) meaéhe sum of BEfor
impurities (excluding B&mon Since carbon is not considered an impurity)
including boron, where:

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

. . g, X
where CF is the conversion factor—-ﬁ

Og X A
and og and oz are the thermal neutron capture cross sectionsb@ms) for
naturally occurring boron and element Z respecftyelnd A and A are the
atomic masses of naturally occurring boron and @enz, respectively.

DLOCOO05 | Specially prepared compounds or powders for theufaature of gaseous
diffusion barriers, resistant to corrosion byg{€.g., nickel or alloy containin
60% by weight or more nickel, aluminium oxide andllyf fluorinated
hydrocarbon polymers), having a purity of 99.9% vilgight or more and

mean particle size of less than 10 micrometres aredsy American Society
for Testing and Materials (ASTM) B330 standard artigh degree of particle
size uniformity.

(@]

DD

0D Software

DLODO0O01 | “Software” specially designed or modified for theé'development”,
“production” or “use” of goods specified in tisi Category.

OE Technology

DLOEOO1 | “Technology” according to the Nuclear Tewmlogy Note for the

“development”, “production” or “use” of goodsspecified in this Category.

14



