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MILITARY ITEMS LIST

Note 1: Terms in fyuotationsoare defined terms. Refer to 'Definitions of

Terms used in this List' annexed to this List.

Note 2: In some instances chemicals are listed by name and CAS
number. The list applies to chemicals of the same structural formula
(including hydrates) regardless of name or CAS number. CAS numbers
are shown to assist in identifying a particular chemical or mixture,
irrespective of nomenclature. CAS numbers cannot be used as unique
identifiers because some forms of the listed chemical have different
CAS numbers and mixtures containing a listed chemical may also have

different CAS numbers.

ML1

Smooth-bore weapons with a calibre of less than 20 mm, other
arms and automatic weapons with a calibre of 12.7 mm (calibre
0.50 inches) or less and accessories, as follows, and specially
designed components therefor:

a. Rifles, carbines, revolvers, pistols, machine pistols and
machine guns;

b. Smooth-bore weapons, as follows:

1. Smooth-bore weapons specially designed for military
use;

2. Other smooth-bore weapons as follows:
a. Fully automatic type weapons;

b. Semi-automatic or pump-action type weapons;

Note: ML1.a. does not apply to the following:

a. Muskets, rifles and carbines manufactured
earlier than 1938;

b. Reproductions of muskets, rifles and
carbines the originals of which were
manufactured earlier than 1890;

c. Revolvers, pistols and machine guns
manufactured earlier than 1890, and their

reproductions;

Note 1: ML1 does not apply to smooth-bore

Controller
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Note

Relevant
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Weapons using caseless ammunition;

Silencers, special gun-mountings, clips, weapons sights and
flash suppressors for arms specified by ML1.a, ML1.b. or
ML1.c.

weapons used for hunting or sporting purposes.
These weapons must not be specially designed for
military use or of the fully automatic firing type.

Note 2: ML1 does not apply to firearms specially
designed for dummy ammunition and which are
incapable of firing any ammunition specified by
ML3.

Note 3: ML1 does not apply to weapons using non-
centre fire cased ammunition and which are not of
the fully automatic firing type.

Note 4: ML1.d. does not apply to optical weapon
sights without electronic image processing, with a
magnification of 4 times or less, provided they are
not specially designed or modified for military use.

ML2

Smooth-bore weapons with a calibre of 20 mm or more, other
weapons or armament with a calibre greater than 12.7 mm
(calibre 0.50 inches), projectors and accessories, as follows,
and specially designed components therefor:

a.

Guns, howitzers, cannon, mortars, anti-tank weapons,
projectile launchers, military flame throwers, rifles, recoilless
rifles, smooth-bore weapons and signature reduction
devices therefor;

Note 1: ML2.a. includes injectors, metering devices,
storage tanks and other specially designed
components for use with liquid propelling charges
for any of the equipment specified by ML2.a.

Note 2: ML2.a. does not apply to weapons as
follows:

a. Muskets, rifles and carbines, manufactured
earlier than 1938;

Controller




Category Items Description Note Relevant
Code Authority
b. Reproductions of muskets, rifles and
carbines, the originals of which were
manufactured earlier than 1890.
c. Guns, howitzers, cannons and mortars,
manufactured earlier than 1890.
Note 3: ML2.a. does not apply to hand-held
projectile launchers specially designed to launch
tethered projectiles having no high explosive charge
or communications link, to a range of less than or
equal to 500 m.
Note:ML2.b. does not apply to signal pistols.
b. Smoke, gas and pyrotechnic projectors or generators,
specially designed or modified for military use;
c. Weapons sights and weapon sight mounts, having all of the
following:
1. Specially designed for military use; and
2. Specially designed for weapons specified in ML2.a.
d. Mountings specially designed for the weapons specified in
ML2.a
ML3 Ammunition and fuse setting devices, as follows, and specially | Note 1: Specially designed components specified Controller

designed components therefor:
a. Ammunition for weapons specified by ML1, ML2 or ML12;

b. Fuse setting devices specially designed for ammunition
specified by ML3.a.

by ML3 include:

a. Metal or plastic fabrications such as
primer anvils, bullet cups, cartridge
links, rotating bands and munitions
metal parts;




Category Items Description Note Relevant
Code Authority
b. Safing and arming devices, fuses,
sensors and initiation devices;
c. Power supplies with high one-time
operational output;
d. Combustible cases for charges;
e. Submunitions including bomblets,
minelets and terminally guided
projectiles.
Note 2: ML3.a. does not apply to ammunition
crimped without a projectile (blank star) and dummy
ammunition with a pierced powder chamber.
Note 3 :ML3.a. does not apply to cartridges
specially designed for any of the following purposes:
a. Signalling;
b. Bird scaring; or
c. Lighting of gas flares at oil wells.
ML4 Bombs, torpedoes, rockets, missiles, other explosive devices | N.B.1: For guidance and navigation equipment, Controller

and charges and related equipment and accessories, as follows,
and specially designed components therefor:

a. Bombs, torpedoes, grenades, smoke canisters, rockets,
mines, missiles, depth charges, demolition-charges,

see ML11.

N.B.2: For Aircraft Missile Protection Systems
(AMPS), see MLA4.c.

Note: ML4.a. includes:
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demolition-devices, demolition-k i t s,

Apyrote

cartridges and simulators (i.e. equipment simulating the
characteristics of any of these items), specially designed for
military use;

Equipment having all of the following:

1.

Specially designed for military use; and

Specially designed for 'activities' relating to any of the
following:

a. Items specified by ML4.a.; or

b. Improvised Explosive Devices (IEDs).

Aircraft Missile Protection Systems (AMPS).

bombs,
explosive

a. Smoke grenades, fire
incendiary bombs and
devices;

b. Missile rocket nozzles and re-entry
vehicle nosetips.

Technical Note:

For the purpose of ML4.b.2. 'activities' applies to
handling, launching, laying, controlling, discharging,
detonating, activating, powering with one-time
operational output, decoying, jamming, sweeping,
detecting, disrupting or disposing.

Note 1: ML4.b. includes:

a. Mobile gas liquefying equipment
capable of producing 1000 kg or more
per day of gas in liquid form;

b. Buoyant electric conducting cable
suitable for sweeping magnetic mines.

Note 2: ML4.b. does not apply to hand-held
devices, limited by design solely to the detection of
metal objects and incapable of distinguishing
between mines and other metal objects.

Note: ML4.c. does not apply to AMPS having all
of the following:
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a. Any of the following missile warning
Sensors:

1. Passive sensors having peak
response between 100-400 nm; or

2. Active pulsed Doppler missile
warning sensors;

b. Countermeasures dispensing systems;

c. Flares, which exhibit both a visible
signature and an infrared signature, for
decoying surface-to- air missiles; and

d. Installed on ftivil aircraftdo and having
all of the following:

1. The AMPS is only operable in a
specific ftivil aircraftdo in which the
specific AMPS is installed and for
which any of the following has
been issued:

a. A civil Type Certificate; or

b. An equivalent document
recognised by the
International  Civil  Aviation
Organisation (ICAO);

2. The AMPS employs protection to
prevent unauthorised access to
feoftwared and




Category Items Description Note Relevant
Code Authority
3. The AMPS incorporates an active
mechanism that forces the system
not to function when it is removed
from the ftivil aircrafto in which it
was installed.
ML5 Fire control, and related alerting and warning equipment, and Controller
related systems, test and alignment and countermeasure
equipment, as follows, specially designed for military use, and
specially designed components and accessories therefor:
a. Weapon sights, bombing computers, gun laying equipment
and weapon control systems;
b. Target acquisition, designation, range-finding, surveillance
or tracking systems; detection, data fusion, recognition or
identification equipment; and sensor integration equipment;
c. Countermeasure equipment for items specified by ML5.a. or
ML5.b.; Note: For the purposes of ML5.c., countermeasure
equipment includes detection equipment.
d. Field test or alignment equipment, specially designed for
items specified by ML5.a., ML5.b. or ML5.c.
ML6 Ground vehicles and components, as follows: N.B.: For guidance and navigation equipment, see Controller

a. Ground vehicles and components therefor, specially
designed or modified for military use;

b. Other ground vehicles and components, as follows:

ML11.
Technical Note

For the purposes of ML6.a. the term ground
vehicles includes trailers.

N.B.: See also ML13.a
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1.

2.

All-wheel drive vehicles capable of off-road use which
have been manufactured or fitted with materials or
components to provide ballistic protection to level Il
(NIJ 0108.01, September 1985, or comparable
national standard) or better;

Components having all of the following:

a. Specially designed for vehicles specified in
ML6.b.1.; and

b. Providing ballistic protection to level Il (NIJ
0108.01, September 1985, or comparable national
standard) or better.

Note 1: ML6.a. includes:

a. Tanks and other military armed vehicles
and military vehicles fitted with
mountings for arms or equipment for
mine laying or the launching of munitions
specified by ML4;

b. Armoured vehicles;

c. Amphibious and deep water fording
vehicles;

d. Recovery vehicles and vehicles for
towing or transporting ammunition or
weapon systems and associated load
handling equipment.

Note 2: Modification of a ground vehicle for military
use specified by ML6.a. entails a structural,
electrical or mechanical change involving one or
more components that are specially designed for
military use. Such components include:

a. Pneumatic tyre casings of a kind
specially designed to be bullet-proof;

b. Armoured protection of vital parts, (e.qg.
fuel tanks or vehicle cabs);

c. Special reinforcements or mountings for
weapons;
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d. Black-out lighting.

Note 3: ML6 does not apply to civil automobiles, or
trucks designed or modified for transporting money
or valuables, having armoured or ballistic protection.

Note 4: ML6. does not apply to vehicles that meet
all of the following;

a. Were manufactured before 1946;

b. Do not have items specified by the
Military Item List in this Schedule and
manufactured after 1945, except for
reproductions of original components or
accessories for the vehicle; and

c. Do not incorporate weapons specified in
ML1., ML2. or ML4. unless they are
inoperable and incapable of discharging
a projectile.

ML7

Chemical or biological toxic agents, friot control agentsqg
radioactive materials, related equipment, components and
materials, as follows:

a. Biological agents or radioa
i n war 0 t o produce casualst
degrade equipment or damage crops or the environment;

b. Chemical warfare (CW) agents, including:

1. CW nerve agents:

Controller




Category
Code

Items Description

Note

Relevant
Authority

a. O-Alkyl (equal to or less than C i, , including
cycloalkyl) alkyl (Methyl, Ethyl, n-Propyl or
Isopropyl) -phosphonofluoridates, such as:

Sarin (GB):O-Isopropyl methylphosphonofluoridate (CAS 107-
44-8); and

Soman (GD):O-Pinacolyl methylphosphonofluoridate (CAS 96-
64-0);

b. O-Alkyl (equal to or less than C 4, , including
cycloalkyl) N,N-dialkyl (Methyl, Ethyl, n- Propyl or
Isopropyl) phosphoramidocyanidates, such as:

Tabun  (GA):O-Ethyl  N,N-dimethylphosphoramidocyanidate
(CAS 77-81-6);

c. O-Alkyl (H or equal to or less than C,q, including
cycloalkyl) S-2-dialkyl (Methyl, Ethyl, n- Propyl or
Isopropyl)-aminoethyl alkyl (Methyl, Ethyl, n-
Propyl or Isopropyl) phosphonothiolates and
corresponding alkylated and protonated salts,
such as:

VX: O-Ethyl S-2-diisopropylaminoethyl methyl
phosphonothiolate (CAS 50782-69-9);

2. CW vesicant agents:
a. Sulphur mustards, such as:

1. 2-Chloroethylchloromethylsulphide (CAS
2625-76-5);
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2. Bis(2-chloroethyl) sulphide (CAS 505-60-2);

3. Bis(2-chloroethylthio) methane (CAS 63869-
13-6);

4. 1,2-bis (2-chloroethylthio) ethane (CAS 3563-
36-8);

5. 1,3-bis (2-chloroethylthio) -n-propane (CAS
63905-10-2);

6. 1,4-bis (2-chloroethylthio) -n-butane (CAS
142868-93-7);

7. 1,5-bis (2-chloroethylthio) -n-pentane (CAS
142868-94-8);

8. Bis (2-chloroethylthiomethyl) ether (CAS
63918-90-1);

9. Bis (2-chloroethylthioethyl) ether (CAS 63918-
89-8);

Lewisites, such as:

1. 2-chlorovinyldichloroarsine (CAS 541-25-3);

2. Tris (2-chlorovinyl) arsine (CAS 40334-70-1);

3. Bis (2-chlorovinyl) chloroarsine (CAS 40334-
69-8);

Nitrogen mustards, such as:
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1. HNZ1: bis (2-chloroethyl) ethylamine (CAS
538-07-8);

2. HN2: bis (2-chloroethyl) methylamine (CAS
51-75-2);

3. HNB3: tris (2-chloroethyl) amine (CAS 555-77-
1);

3. CW incapacitating agents, such as:
a. 3-Quinuclidinyl benzilate (BZ) (CAS 6581-06-2);
4. CW defoliants, such as:
a. Butyl 2-chloro-4-fluorophenoxyacetate (LNF);
b. 2,4,5-trichlorophenoxyacetic acid (CAS 93-76-5)
mixed with 2,4-dichlorophenoxyacetic acid (CAS
94-75-7) (Agent Orange (CAS 39277-47-9));

c. CW binary precursors and key precursors, as follows:

1. Alkyl (Methyl, Ethyl, n-Propyl or Isopropyl) Phosphonyl
Difluorides, such as:

DF: Methyl Phosphonyldifluoride (CAS 676-99-3);

2. O-Alkyl (H or equal to or less than C .4, including
cycloalkyl) O-2-dialkyl (Methyl, Ethyl, n- Propyl or
Isopropyl) aminoethyl alkyl (Methyl, Ethyl, n-Propyl or
Isopropyl) phosphonites and corresponding alkylated
and protonated salts, such as:
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Note
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QL: O-Ethyl-2-di-isopropylaminoethyl methylphosphonite (CAS
57856-11-8);

3. Chlorosarin: O-Isopropyl methylphosphonochloridate
(CAS 1445-76-7);

4. Chlorosoman: O-Pinacolyl methylphosphonochloridate
(CAS 7040-57-5);

d ARi ot control agentso, act
combinations thereof, including:

1. U-Bromobenzeneacetonitrile, (Bromobenzyl cyanide)
(CA) (CAS 5798-79-8);

2. [(2-chlorophenyl) methylene] propanedinitrile, (o-
Chlorobenzylidenemalononitrile (CS) (CAS 2698-41-
1);

3. 2-Chloro-l1-phenyl et hanone, P he-n
chloroacetophenone) (CN) (CAS 532-27- 4);

4. Dibenz-(b,f)-1,4-oxazephine, (CR) (CAS 257-07-8);

5. 10-Chloro-5,10-dihydrophenarsazine, (Phenarsazine
chloride), (Adamsite), (DM) (CAS 578- 94-9);

6. N-Nonanoylmorpholine, (MPA) (CAS 5299-64-9);
e. Equipment specially designed or modified for military use,

designed or modified for the dissemination of any of the
following, and specially designed components therefor:

Note 1: ML7.d. does not apply to friot control
agentso individually packaged for personal self-

defence purposes.

Note 2: ML7.d. does not apply to active constituent
chemicals, and combinations thereof, identified and
packaged for food production or medical purposes.
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1. Materials or agents specified by ML7.a., ML7.b. or
ML7.d.; or

2. CW agents made up of precursors specified by ML7.c.

Protective and decontamination equipment, specially
designed or modified for military use, components and
chemical mixtures, as follows:

1. Equipment designed or modified for defence against
materials specified by ML7.a., ML7.b. or ML7.d., and
specially designed components therefor;

2. Equipment designed or modified for decontamination
of objects contaminated with materials specified by
ML7.a. or ML7.b. and specially designed components
therefor;

3. Chemical mixtures specially developed or formulated
for the decontamination of objects contaminated with
materials specified by ML7.a. or ML7.b.;

Equipment specially designed or modified for military use
designed or modified for the detection or identification of
materials specified by ML7.a., ML7.b. or ML7.d., and
specially designed components therefor;

ABi opol ymer so specially des
detection or identification of CW agents specified by ML7.b.,
and the cultures of specific cells used to produce them;

fiBi ocatalystso for the deCWI
agents, and biological systems therefor, as follows:

Note: ML7.f.1. includes:

a. Air conditioning units specially designed
or modified for nuclear, biological or
chemical filtration;

b. Protective clothing.
N.B.: For civii gas masks, protective and

decontamination equipment, see also entry 1A004
on the Dual-Use Items List in this Schedule.
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Relevant
Authority

1.

iBi ocatal ystso special |l
decontamination or degradation of CW agents
specified by ML7.b. resulting from directed laboratory
selection or genetic manipulation of biological
systems;

Biological systems containing the genetic information
speci fic to the production
ML7.i.1., as follows:

a. AExpression vectorso,;

b. Viruses;

c. Cultures of cells.

Note: ML7.g. does not apply to personal radiation
monitoring dosimeters.

N.B.: See also entry 1A004 on the Dual-Use Items
List in this Schedule.

Note 1: ML7.b. and ML7.d. do not apply to the

following:

a.

Cyanogen chloride (CAS 506-77-4). See
1C450.a.5. on the Dual-Use Items List in
this Schedule;

Hydrocyanic acid (CAS 74-90-8);

Chlorine (CAS 7782-50-5);

. Carbonyl chloride (phosgene) (CAS 75-

44-5).See 1C450.a.4. on the Dual-Use
Items List in this Schedule;

Diphosgene (trichloromethyl-
chloroformate) (CAS 503-38-8);

Not used since 2004;
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Relevant
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g. Xylyl bromide, ortho: (CAS 89-92-9),
meta: (CAS 620-13-3), para: (CAS 104-
81-4);

h. Benzyl bromide (CAS 100-39-0);

i. Benzyliodide (CAS 620-05-3);

j- Bromo acetone (CAS 598-31-2);

k. Cyanogen bromide (CAS 506-68-3);

I. Bromo methylethylketone (CAS 816-40-
0);

m. Chloro acetone (CAS 78-95-5);
n. Ethyl iodoacetate (CAS 623-48-3);
0. lodo acetone (CAS 3019-04-3);

p. Chloropicrin  (CAS  76-06-2). See
1C450.a.7. on the Dual-Use Items List in
this Schedule.

Note 2: The cultures of cells and biological systems
specified by ML7.h. and ML7.i.2. are exclusive and
these sub-items do not apply to cells or biological
systems for civil purposes, such as agricultural,
pharmaceutical, medical, veterinary, environmental,
waste management, or in the food industry.
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Code Authority
ML8 fEnergetic materialsq and related substances, as follows: N.B.1.: See also 1C011 on the Dual-Use Items List Controller

a AExplosiveso, as foll ows

1. ADNBF (aminodinitrobenzofuroxan or 7-amino-4,6-
dinitrobenzofurazane-1-oxide) (CAS 97096-78-1);

2. BNCP (cis-bis (5-nitrotetrazolato) tetra amine-cobalt

(1) perchlorate) (CAS 117412-28-9);

3. CL-14 (diamino dinitrobenzofuroxan or 5,7-diamino-
4,6-dinitrobenzofurazane-1-oxide) (CAS 117907-74-1);

4. CL-20 (HNIW or Hexanitrohexaazaisowurtzitane)
(CAS 135285-90-4); chlathrates of CL-20 (see also

ML8. g.3. and g. 4. for

a

its

in this Schedule.

N.B.2.: For charges and devices, see ML4 and
1A008 on the Dual-Use Items List in this Schedule.

Technical Notes

1. For the purposes of ML8, mixture refers to a
composition of two or more substances with at
least one substance being listed in the ML8
sub-items.

2. Any substance listed in the ML8 sub-items is
subject to this list, even when utilised in an
application other than that indicated. (e.g.
TAGN is predominantly used as an explosive
but can also be used either as a fuel or an
oxidizer.)
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Items Description

Note

Relevant
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10.

11.

12.

13.

CP (2-(5-cyanotetrazolato) penta amine-cobalt (IIl)
perchlorate) (CAS 70247-32-4);

DADE (1,1-diamino-2,2-dinitroethylene, FOX7) (CAS
145250-81-3);

DATB (diaminotrinitrobenzene) (CAS 1630-08-6);
DDFP (1,4-dinitrodifurazanopiperazine);

DDPO (2,6-diamino-3,5-dinitropyrazine-1-oxide, PZO)
(CAS 194486-77-6);

DI PAM -diaind2Nj 2 Nj, 4hexamirotBphemhyljor
dipicramide) (CAS 17215-44-0);

DNGU (DINGU or dinitroglycoluril) (CAS 55510-04-8);
Furazans, as follows:

a. DAAOF (diaminoazoxyfurazan);

b. DAAZzF (diaminoazofurazan) (CAS 78644-90-3);

HMX and derivatives (see also ML8.g.5. for its
fiprecursorso), as foll ows

a. HMX (Cyclotetramethylenetetranitramine,
octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazine,
1,3,5,7-tetranitro-1,3,5,7-tetraza-cyclooctane,
octogen or octogene) (CAS 2691-41-0);

b. difluoroaminated analogs of HMX;




Category
Code

Items Description

Note

Relevant
Authority

14.

15.

16.

17.

18.

19.

20.

21.

c. K-55 (2,4,6,8-tetranitro-2,4,6,8-tetraazabicyclo
[3,3,0]-octanone-3, tetranitrosemiglycouril or keto-
bicyclic HMX) (CAS 130256-72-3);

HNAD (hexanitroadamantane) (CAS 143850-71-9);

HNS (hexanitrostilbene) (CAS 20062-22-0);

Imidazoles as follows:

a. BNNII (Octahydro-2,5-bis(nitroimino)imidazo [4,5-
d]imidazole);

b. DNI (2,4-dinitroimidazole) (CAS 5213-49-0);
c. FDIA (1-fluoro-2,4-dinitroimidazole);
d. NTDNIA (N-(2-nitrotriazolo)-2,4-dinitroimidazole);

e. PTIA (1-picryl-2,4,5-trinitroimidazole);

NTNMH (1-(2-nitrotriazolo)-2-dinitromethylene
hydrazine);
NTO (ONTA or 3-nitro-1,2,4-triazol-5-one) (CAS 932-

64-9);
Polynitrocubanes with more than four nitro groups;

PYX (2,6-Bis(picrylamino)-3,5-dinitropyridine) (CAS
38082-89-2);

RDX and derivatives, as follows:
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Code

Items Description

Note

Relevant
Authority

22.

23.

24.

25.

26.

27.

28.

29.

30.

a. RDX (cyclotrimethylenetrinitramine, cyclonite, T4,
hexahydro-1,3,5-trinitro-1,3,5-  triazine, 1,3,5-
trinitro-1,3,5-triaza-cyclohexane, = hexogen  or
hexogene) (CAS 121-82-4);

b. Keto-RDX (K-6 or 2,4,6-trinitro-2,4,6-
triazacyclohexanone) (CAS 115029-35-1);

TAGN (triaminoguanidinenitrate) (CAS 4000-16-2);

TATB (triaminotrinitrobenzene) (CAS 3058-38-6) (see
also ML8.g.7 for its #dpre

TEDDZ (3,3,7,7-tetrabis(difluoroamine) octahydro-1,5-
dinitro-1,5-diazocine);

Tetrazoles, as follows:

a. NTAT (nitrotriazol aminotetrazole);

b. NTNT (2-N-(2-nitrotriazolo)-4-nitrotetrazole);
Tetryl (trinitrophenylmethylnitramine) (CAS 479-45-8);

TNAD (1,4,5,8-tetranitro-1,4,5,8-tetraazadecalin) (CAS
135877-166) (see also ML8.g. 6

TNAZ (1,3,3-trinitroazetidine) (CAS 97645-24-4) (see
al so ML8.g. 2. for its fpr

TNGU (SORGUYL or tetranitroglycoluril) (CAS 55510-
03-7);

TNP (1,4,5,8-tetranitro-pyridazino[4,5-d]pyridazine)




Category
Code

Items Description

Note

Relevant
Authority

31.

32.

(CAS 229176-04-9);

Triazines, as follows:

a.

DNAM (2-oxy-4,6-dinitroamino-s-triazine) (CAS
19899-80-0);

NNHT (2-nitroimino-5-nitro-hexahydro-1,3,5-
triazine) (CAS 130400-13-4);

Triazoles, as follows:

5-azido-2-nitrotriazole;

ADHTDN (4-amino-3,5-dihydrazino-1,2,4-triazole
dinitramide) (CAS 1614-08-0);

ADNT (1-amino-3,5-dinitro-1,2,4-triazole);
BDNTA ([bis-dinitrotriazole]amine);

DBT (dBitr@5\§-bi-1,2,4-triazole)  (CAS
30003-46-4);

DNBT (dinitrobistriazole) (CAS 70890-46-9);
Not used since 2010;

NTDNT (1-N-(2-nitrotriazolo) 3,5-dinitrotriazole);
PDNT (1-picryl-3,5-dinitrotriazole);

TACOT (tetranitrobenzotriazolobenzotriazole)
(CAS 25243-36-1);




Category
Code

Items Description

Note

Relevant
Authority

33. Explosives not listed elsewhere in ML8.a. and having
any of the following:

a. Detonation velocity exceeding 8.700 m/s, at
maximum density, or

b. Detonation pressure exceeding 34 GPa (340
kbar);

34. Organic explosives not listed elsewhere in ML8.a. and
having all the following:

a. Yielding detonation pressures of 25 GPa (250
kbar) or more and

b. Remaining stable at temperatures of 523 K (250
°C) or higher for periods of five minutes or longer;

b. AiPropell antso as foll ows:

1. Any United Nations (UN) [
with a theoretical specific impulse (under standard
conditions) of more than 250 seconds for non-
metallised, or more than 270 seconds for aluminised
compositions;

2. Any UN Cl ass 1. 3 thalthealetical
specific impulse (under standard conditions) of more
than 230 seconds for non-halogenised, 250 seconds
for non-metallised compositions and 266 seconds for
metallised compositions;

3. iPropell antsd having a f




Category
Code

Items Description

Note

Relevant
Authority

1200 kJ/kg;

4 APropellantso that -sm@ta fineas
burning rate of more than 38 mm/s under standard
conditions (as measured in the form of an inhibited
single strand) of 6.89 MPa (68.9 bar) pressure and
294 K (21 °C);

5. Elastomer Modified Cast Double Base (EMCDB)
Aipropell antsdo with extens
more than 5 % at 233 K (i 40 °C);

6. Any Apropell antdo containi
ML8.a.

7. AiPropell ant so, not s pMilitary f
Item List in this Schedule, specially designed for
military use;

c. iPyrotechnicso, fuels and 71

and mixtures thereof:

1.

Aircraft fuels specially formulated for military purposes;
Alane (aluminum hydride) (CAS 7784-21-6);

Carboranes; decaborane (CAS 17702-41-9);
pentaboranes (CAS 19624-22-7 and 18433-84- 6) and

their derivatives;

Hydrazine and derivatives, as follows (see also
ML8.d.8. and d.9. for oxidising hydrazine derivatives):

a. Hydrazine (CAS 302-01-2) in concentrations of 70




Category
Code

Items Description

Note

Relevant
Authority

6.

% or more;

b. Monomethyl hydrazine (CAS 60-34-4);

c. Symmetrical dimethyl hydrazine (CAS 540-73-8);

d. Unsymmetrical dimethyl hydrazine (CAS 57-14-7);

Metal

fuels in particle form whether spherical,

atomised, spheroidal, flaked or ground, manufactured
from material consisting of 99 % or more of any of the
following:

a. Metals as follows and mixtures thereof:

Beryllium (CAS 7440-41-7) in particle sizes of
|l ess than 60 & m;

Iron powder (CAS 7439-89-6) with particle
size of 3 em or | ess
iron oxide with hydrogen;

b. Mixtures containing any of the following:

1.

Military

Zirconium (CAS 7440-67-7), magnesium
(CAS 7439-95-4) or alloys of these in particle
sizes of |l ess than 60

Boron (CAS 7440-42-8) or boron carbide
(CAS 12069-32-8) fuels of 85 % purity or

hi gher and particle s

materials, containing  thickeners  for

hydrocarbon fuels, specially formulated for use in




Category
Code

Items Description

Note

Relevant
Authority

flame throwers or incendiary munitions, such as metal
stearates or palmates (e.g. octal (CAS 637-12-7)) and
M1, M2, and M3 thickeners;

Perchlorates, chlorates and chromates, composited
with powdered metal or other high energy fuel
components;

Spherical aluminium powder (CAS 7429-90-5) with a
particle size of 60 em
material with an aluminium content of 99 % or more;

Titanium subhydride (TiH n ) of stoichiometry
equivalent to n = 0.65 to 1.68.

(

Note 1: Aircraft fuels specified by ML8.c.1. are
finished products, not their constituents.

Note 2 ML8.c.4.a. does not apply to hydrazine
mixtures specially formulated for corrosion control.

Note 3: ML8.c.5. applies to explosives and fuels,
whether or not the metals or alloys are
encapsulated in aluminium, magnesium, zirconium,
or beryllium.

Note 4: ML8.c.5.b.2. does not apply to boron and
boron carbide enriched with boron-10 (20 % or more
of total boron-10 content).

Note 5: ML8.c.5.b. only applies to metal fuels in
particle form when they are mixed with other
substances to form a mixture formulated for military
purposes such as liquid propellant slurries, solid
propellants, or pyrotechnic mixtures.




Category Items Description Note Relevant
Code Authority

d. Oxidizers as follows, and mixtures thereof:

1. ADN (ammonium dinitramide or SR 12) (CAS 140456-
78-6);

2. AP (ammonium perchlorate) (CAS 7790-98-9);
Note 1: ML8.d.3 does not apply to chlorine trifluoride
3. Compounds composed of fluorine and any of the | (CAS 7790-91-2).

following:
Note 2: ML8.d.3 does not apply to nitrogen
a. Other halogens: trifluoride (CAS 7783-54-2) in its gaseous state.
b. Oxygen; or
c. Nitrogen;

4. DNAD (1,3-dinitro-1,3-diazetidine) (CAS 78246-06-7);
5. HAN (hydroxylammonium nitrate) (CAS 13465-08-2);

6. HAP (hydroxylammonium perchlorate) (CAS 15588-
62-2);

7. HNF (hydrazinium nitroformate) (CAS 20773-28-8);
8. Hydrazine nitrate (CAS 37836-27-4);
9. Hydrazine perchlorate (CAS 27978-54-7);

10. Liquid oxidisers comprised of or containing inhibited
red fuming nitric acid (IRFNA) (CAS 8007-58-7);




Category
Code

Items Description

Note

Relevant
Authority

e.

Binders, plasticisers, monomers and polymers, as follows:

1.

AMMO (azidomethylmethyloxetane and its polymers)
(CAS 90683-29-7) (see also ML8.g.1. for its
fiprecursorso) ;
BAMO (bisazidomethyloxetane and its polymers)
(CAS 17607-20-4) (see also ML8.g.1. for its
fiprecursorso);

BDNPA (bis (2,2-dinitropropyl)acetal) (CAS 5108-69-
0);

BDNPF (bis (2,2-dinitropropyl)formal) (CAS 5917-61-
3);

BTTN (butanetrioltrinitrate) (CAS 6659-60-5) (see also
ML8. g. 8. for its fAprecurs

Energetic monomers, plasticizers or polymers,
specially formulated for military use and containing
any of the following;

a. Nitro groups;

b. Azido groups;

c. Nitrate groups;

d. Nitrataza groups; or

e. Difluoroamino groups;

FAMAO (3-difluoroaminomethyl-3-azidomethyl

Note: ML8.d.10 does not apply to non-inhibited

fuming nitric acid.




Category
Code

Items Description

Note

Relevant
Authority

10.

11.

12.

13.

14.

15.

oxetane) and its polymers;

FEFO (bis-(2-fluoro-2,2-dinitroethyl) formal) (CAS
17003-79-1);

FPF-1 (poly-2,2,3,3,4,4-hexafluoropentane-1,5-diol
formal) (CAS 376-90-9);

FPF-3 (poly-2,4,4,5,5,6,6-heptafluoro-2-tri-
fluoromethyl-3-oxaheptane-1,7-diol formal);

GAP (glycidylazide polymer) (CAS 143178-24-9) and
its derivatives;

HTPB (hydroxyl terminated polybutadiene) with a
hydroxyl functionality equal to or greater than 2.2 and
less than or equal to 2.4, a hydroxyl value of less than
0.77 meqg/g, and a viscosity at 30 °C of less than 47
poise (CAS 69102-90-5);

Alcohol functionalised poly(epichlorohydrin) with a
molecular weight less than 10000, as follows:

a. Poly(epichlorohydrindiol);
b. Poly(epichlorohydrintriol)
NENAs (nitratoethylnitramine compounds) (CAS
17096-47-8, 85068-73-1, 82486-83-7, 82486-82-6 and

85954-06-9);

PGN (poly-GLYN, polyglycidylnitrate or
poly(nitratomethyl oxirane) (CAS 27814-48-8);




Category
Code

Items Description

Note

Relevant
Authority

16. Poly-NIMMO (poly nitratomethylmethyloxetane) or
poly-NMMO (poly[3-Nitratomethyl-3- methyloxetane])
(CAS 84051-81-0);

17. Polynitroorthocarbonates;

18. TVOPA (1,2,3-tris[1,2-bis(difluoroamino)ethoxy]
propane or tris vinoxy propane adduct) (CAS 53159-
39-0).

f. AiAdditiveso as foll ows:

1. Basic copper salicylate (CAS 62320-94-9);

2. BHEGA (bis-(2-hydroxyethyl) glycolamide) (CAS
17409-41-5);

3. BNO (butadienenitrileoxide);
4. Ferrocene derivatives as follows:
a. Butacene (CAS 125856-62-4);

b. Catocene (2,2-bis-ethylferrocenyl propane) (CAS
37206-42-1);

c. Ferrocene carboxylic acids including:
Ferrocene carboxylic acid (CAS 1271-42-7),
1 , -EeNpcenedicarboxylic acid (CAS 1293-87-4);

d. n-butyl-ferrocene (CAS 31904-29-7);




Category
Code

Items Description

Note

Relevant
Authority

10.

11.

12.

13.

14.

15.

e. Other adducted polymer ferrocene derivatives;
Lead beta-resorcylate (CAS 20936-32-7);
Lead citrate (CAS 14450-60-3);

Lead-copper chelates of beta-resorcylate or
salicylates (CAS 68411-07-4);

Lead maleate (CAS 19136-34-6);

Lead salicylate (CAS 15748-73-9);

Lead stannate (CAS 12036-31-6);

MAPO (tris-1-(2-methyl)aziridinyl phosphine oxide)
(CAS 57-39-6); BOBBA 8 (bis(2-methyl aziridinyl) 2-
(2-hydroxypropanoxy) propylamino phosphine oxide);

and other MAPO derivatives;

Methyl BAPO (bis(2-methyl aziridinyl) methylamino
phosphine oxide) (CAS 85068-72-0);

N-methyl-p-nitroaniline (CAS 100-15-2);

3-Nitraza-1,5-pentane diisocyanate (CAS 7406-61-9);

Organo-metallic coupling agents as follows:

a. Neopentyl[diallylloxy, tri[dioctyl]phosphato-
titanate (CAS 103850-22-2); also known as
titanium 1V, 2,2[bis 2-propenolato-methyl,

butanolato, tris (dioctyl) phosphato] (CAS
110438-25-0); or LICA 12 (CAS 103850-22-2);




Category
Code

Items Description

Note

Relevant
Authority

16.

17.

18.

19.

20.

21.

22.

b. Titanium IV, [(2-propenolato-1) methyl, n-
propanolatomethyl]  butanolato-1, tris[dioctyl]
pyrophosphate or KR3538;

c. Titanium IV, [(2-propenolato-1)methyl, n-
propanolatomethyl] butanolato-1,
tris(dioctyl)phosphate;

Polycyanodifluoroaminoethyleneoxide;

Polyfunctional aziridine amides with isophthalic,
trimesic (BITA or butylene imine trimesamide),
isocyanuric or trimethyladipic backbone structures
and 2-methyl or 2-ethyl substitutions on the aziridine
ring;

Propyleneimine (2-methylaziridine) (CAS 75-55-8);

Superfine iron oxide (Fe,O 3) (CAS 1317-60-8) with a
specific surface area more than 250 m 2 /g and an
average particle size of 3.0 nm or less;

TEPAN (tetraethylenepentaamineacrylonitrile) (CAS
68412-45-3); cyanoethylated polyamines and their
salts;

TEPANOL
(tetraethylenepentaamineacrylonitrileglycidol)  (CAS
68412-46-4); cyanoethylated polyamines adducted
with glycidol and their salts;

TPB (triphenyl bismuth) (CAS 603-33-8).




Category
Code

Items Description

Note

Relevant
Authority

g.

fiPrecursorso, as foll ows:

BCMO (bischloromethyloxetane) (CAS 142173-26-0)
(see also ML8.e.1. and e.2.);

Dinitroazetidine-t-butyl salt (CAS 125735-38-8) (see also
ML8.a.28.);

HBIW (hexabenzylhexaazaisowurtzitane) (CAS 124782-
15-6) (see also ML8.a.4.);

TAIW (tetraacetyldibenzylhexaazaisowurtzitane) (see
also ML8.a.4.) (CAS 182763-60-6);

TAT (1,3,5,7 tetraacetyl-1,3,5,7,-tetraaza cyclo-octane)
(CAS 41378-98-7) (see also ML8.a.13.);

1,4,5,8-tetraazadecalin (CAS 5409-42-7) (see also
ML8.a.27.);

1,3,5-trichlorobenzene (CAS 108-70-3) (see also
ML8.a.23.);

1,2,4-trihydroxybutane (1,2,4-butanetriol) (CAS 3068-00-
6) (see also ML8.e.5.).

N.B.: In ML8.g. the references are to specified
fEnergetic MaterialsO manufactured from these

substances.
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Code

Items Description

Note

Relevant
Authority

Note 5: Not used since 2009

Note 6: ML8 does not apply to the following
substances unless they are compounded or mixed
with the fenergetic materialo specified by ML8.a. or
powdered metals specified by ML8.c.:

a.

b.

Ammonium picrate (CAS 131-74-8);
Black powder;

Hexanitrodiphenylamine (CAS 131-73-
7);

Difluoroamine(CAS 10405-27-3);
Nitrostarch (CAS9056-38-6);
Potassium nitrate (CAS 7757-79-1);
Tetranitronaphthalene;
Trinitroanisol;

Trinitronaphthalene;

Trinitroxylene;

N-pyrrolidinone; 1-methyl-2-
pyrrolidinone (CAS 872-50-4);

Dioctylmaleate (CAS 142-16-5);




Category
Code

Items Description

Note

Relevant
Authority

m. Ethylhexylacrylate (CAS 103-11-7);

>

Triethylaluminium (TEA) (CAS 97-93-
8),trimethylaluminium (TMA) (CAS 75-
24-1), and other pyrophoric metal
alkyls and aryls of lithium, sodium,
magnesium, zinc or boron;

Nitrocellulose (CAS 9004-70-0);

Nitroglycerin ~ (or  glyceroltrinitrate,
trinitroglycerine) (NG) (CAS 55-63-0);

2,4,6-trinitrotoluene (TNT) (CAS 118-
96-7);

Ethylenediaminedinitrate (EDDN)
(CAS 20829-66-7);

. Pentaerythritoltetranitrate (PETN)

(CAS 78-11-5);

Lead azide (CAS 13424-46-9), normal
lead styphnate(CAS 15245-44-0) and
basic lead styphnate (CAS 12403-82-
6), and primary explosives or priming
compositions containing azides or
azide complexes;

Triethyleneglycoldinitrate
(TEGDN)(CAS 111-22-8);

2,4,6-trinitroresorcinol  (styphnic acid)
(CAS 82-71-3);




Category
Code

Items Description

Note

Relevant
Authority

w. Diethyldiphenylurea (CAS 85-98-3);
dimethyldiphenylurea(CAS 611-92-7);
methylethyldiphenyl urea [Centralites];

X. N,N-diphenylurea (unsymmetrical
diphenylurea) (CAS 603-54-3);

y. Methyl-N,N-diphenylurea (methyl
unsymmetrical diphenylurea)(CAS
13114-72-2);

z. Ethyl-N,N-diphenylurea (ethyl
unsymmetrical diphenylurea) (CAS
64544-71-4);

aa.2-Nitrodiphenylamine (2-NDPA)(CAS
119-75-5);

bb.4-Nitrodiphenylamine  (4-NDPA)(CAS
836-30-6);

cc. 2,2-dinitropropanol (CAS 918-52-5);
dd.Nitroguanidine (CAS 556-88-7) (see

1C011.d. on the Dual-Use Items List
in this Schedule).

Note 7: ML8. does not apply to ammonium

perchlorate (ML8.d.2)) and NTO (ML8.a.18.),
specially shaped and formulated for civil-use gas
generation devices and meeting all of the following:

a. Compounded or mixed, with non-active




Category Items Description Note Relevant
Code Authority
thermoset binders or plasticizers;
b. Having a maximum of 80 %
ammonium perchlorate (ML8.d.2.) in
mass of active material;
c. Having less than or equal to 4 g of
NTO (ML8.a.18.); and
d. Having an individual mass of less than
250 g.
ML9 Vessels of war (surface or underwater), special naval | N.B.: For guidance and navigation equipment, see Controller

equipment, accessories, components and other surface vessels,
as follows:

a. Vessels and components, as follows:

Vessels (surface or underwater) specially designed or
modified for military use, regardless of current state of
repair or operating condition, and whether or not they
contain weapon delivery systems or armour, and hulls or
parts of hulls for such vessels, and components therefor
specially designed for military use;

Surface vessels, other than those specified in ML9.a.1.,
having any of the following, fixed or integrated into the
vessel:

a. Automatic weapons having a calibre of 12.7 mm or
greater specified in ML1., or weapons specified in
ML2., ML4., ML12. or ML19., or 'mountings' or hard
points for such weapons;

ML11.

Technical Note

‘Mountings' refers to weapon mounts or structural
strengthening for the purpose of installing weapons.
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Code

Items Description

Note

Relevant
Authority

Fire control systems specified in ML5.;

Having all of the following:

'‘Chemical, Biological, Radiological and Nuclear
(CBRN) protection’; and

'Pre-wet or wash down system' designed for
decontamination purposes; or

Active weapon countermeasure systems specified in
ML4.b., ML5.c. or ML11.a. and having any of the
following:

'CBRN protection’;

Hull and superstructure, specially designed to
reduce the radar cross section;

Thermal signature reduction devices, (e.g., an
exhaust gas cooling system), excluding those
specially designed to increase overall power
plant efficiency or to reduce the environmental
impact; or

A degaussing system designed to reduce the
magnetic signature of the whole vessel,

Technical Notes

1.

'CBRN protection' is a self contained interior
space containing features such as over-
pressurization, isolation of ventilation systems,
limited ventilation openings with CBRN filters
and limited personnel access points
incorporating air-locks.

'‘Pre-wet or wash down system' is a seawater
spray system capable of simultaneously wetting
the exterior superstructure and decks of a
vessel.




Category Items Description Note Relevant
Code Authority

b. Engines and propulsion systems, as follows, specially
designed for military use and components therefor specially
designed for military use:

1. Diesel engines specially designed for submarines and
having all of the following:

a. Power output of 1.12 MW (1500 hp) or more; and
b. Rotary speed of 700 rpm or more;

2. Electric motors specially designed for submarines and
having all of the following:

a. Power output of more than 0.75 MW (1000 hp);
b. Quick reversing;
c. Liquid cooled; and
d. Totally enclosed;
3.  Non-magnetic diesel engines having all of the following:
a. Power output of 37.3 kW (50 hp) or more; and

b. Non-magnetic content in excess of 75 % of total
mass;

4. 'Air Independent Propulsion' (AIP) systems specially | Technical Note

designed for submarines;
'Air Independent Propulsion' (AIP) allows a
submerged submarine to operate its propulsion




Category
Code

Items Description

Note

Relevant
Authority

Underwater detection devices, specially designed for
military use, controls therefor and components therefor
specially designed for military use;

Anti-submarine nets and anti-torpedo nets, specially
designed for military use;

Not used since 2003;

Hull penetrators and connectors, specially designed for
military use, that enable interaction with equipment external
to a vessel, and components therefor specially designed for
military use;

g. Silent bearings having any of the following, components

therefor and equipment containing those bearings, specially
designed for military use:

1. Gas or magnetic suspension;

2. Active signature controls; or

system, without access to atmospheric oxygen, for a
longer time than the batteries would have otherwise
allowed. For the purposes of ML9.b.4., AIP does not
include nuclear power.

Note: ML9.f. includes connectors for vessels which
are of the single-conductor, multi-conductor, coaxial
or waveguide type, and hull penetrators for vessels,
both of which are capable of remaining impervious
to leakage from without and of retaining required
characteristics at marine depths exceeding 100 m;
and fibre-optic connectors and optical hull
penetrators, specially designed for flaserd0 beam
transmission, regardless of depth. ML9.f. does not
apply to ordinary propulsive shaft and hydrodynamic
control-rod hull penetrators.




Category Items Description Note Relevant
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3. Vibration suppression controls.
ML10 fAircraftg flighter-than-air vehiclesq Unmanned Aerial Vehicles | N.B.: For guidance and navigation equipment, see Controller

(AUAVsQ, aero-engines and faircraftd equipment, related
equipment, and components, as follows, specially designed or
modified for military use:

Manned Afaircraf-thag-aiandvefnliic|
specially designed components therefor;

Not used since 2011;

Unmanned aircraft and related equipment, as follows, and
specially designed components therefor:

1. A"UAVs O, Remotely Pil oted
autonomous programmable vehicles and unmanned
Al i ghat-eirr vehicl eso;

2. Launchers, recovery equipment and ground support
equipment;

3. Equipment designed for command or control;

Propulsion  aero-engines and  specially designed
components therefor;

Airborne  equipment, including airborne  refuelling
equi pment , specially design
specified by ML10.a. or the aero-engines specified by
ML10.d., and specially designed components therefor;

Pressure refuellers, pressure refuelling equipment,

ML11.
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Items Description

Note

Relevant
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equipment specially designed to facilitate operations in
confined areas and ground equipment, developed specially
for Afaircrafto speci fi ewined
specified by ML10.d.;

Military crash helmets and protective masks, and specially
designed components therefor, pressurised breathing
equi pment and partial press
ant-g suits, Il iguid oxygen co
missiles, and catapults and cartridge actuated devices, for
emergency escape of personng

Parachutes, paragliders and related equipment,as follows,
and specially designed components therefor:

1. Parachutes not specified elsewhere in the Military Item
List in this Schedule;

2. Paragliders
3. Equipment specially designed for high altitude
parachutists (e.g. suits, special helmets, breathing

systems, navigation equipment);

Controlled opening equipment or automatic piloting
systems, designed for parachuted loads.

Note 1: ML10.a. does not apply to faircraftdo and
flighter-than-air vehicleso or variants of those
faircraftd specially designed for military use, and
which are all of the following:

a. Not a combat aircraft;

b. Not configured for military use and not
fitted with equipment or attachments
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Items Description

Note

Relevant
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specially designed or modified for
military use; and

c. Certified for civil use by the civil
aviation authority.

Note 2: ML10.d. does not apply to:

a. Aero-engines designed or modified for
military use which have been certified
by civil aviation authorities for use in
frivil aircraft or specially designed
components therefor;

b. Reciprocating engines or specially
designed components therefor, except
those specially designed for AJAVsa

Note 3: For the purposes of ML10.a. and ML10.d.,
specially designed components and related
equipment for non-military faircraftdo or aero-engines
modified for military use applies only to those
military components and to military related
equipment required for the modification to military
use.

Note 4: For the purposes of ML10.a., military use
includes: combat, military reconnaissance, assault,
military training, logistics support, and transporting
and airdropping troops or military equipment.

Note 5: ML10.a. does not apply to faircrafto that
meet all of the following:
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Relevant
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a. Were first manufactured before 1946;

b. Do not incorporate items specified by
the Military Item List in this Schedule,
unless the items are required to meet
safety or airworthiness standards; and

c. Do not incorporate weapons specified
by the Military Item List in this
Schedule, wunless inoperable and
incapable of being returned to
operation.

ML11

Electronic equipment, not specified elsewhere on the Military
Item List in this Schedule, as follows, and specially designed

components therefor:

a. Electronic equipment specially designed for military use;

Note: ML11.a. includes:

a.

Electronic countermeasure and electronic
counter-countermeasure equipment (i.e.
equipment designed to introduce
extraneous or erroneous signals into radar
or radio communication receivers or
otherwise hinder the reception, operation or
effectiveness of adversary electronic
receivers including their countermeasure
equipment), including jamming and
counter-jamming equipment;

Frequency agile tubes;

Electronic systems or equipment, designed
either for surveillance and monitoring of the

Controller
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Note
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b. Global Navigation Satellite Systems (GNSS) jamming

equipment.

N.B.:

electro- magnetic spectrum for military
intelligence or security purposes or for
counteracting such surveillance and
monitoring;

Underwater countermeasures, including
acoustic and magnetic jamming and decoy,
equipment designed to introduce
extraneous or erroneous signals into sonar
receivers;

Data processing security equipment, data
security equipment and transmission and
signalling line security equipment, using
ciphering processes;

Identification, authentification and
keyloader equipment and key
management, manufacturing and

distribution equipment;
Guidance and navigation equipment;

Digital troposcatter-radio communications
transmission equipment;

Digital demodulators specially designed for
signals intelligence;

fAutomated command and control
systemsa

For fsoftwared associated with military

fSoftwaredDefined Radio (SDR), see ML21.
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ML12 High velocity kinetic energy weapon systems and related | N.B.: For weapon systems using sub-calibre Controller
equipment, as follows, and specially designed components | ammunition or employing solely chemical

therefor:

a. Kinetic energy weapon systems specially designed for
destruction or effecting mission-abort of a target;

b. Specially designed test and evaluation facilities and test
models, including diagnostic instrumentation and targets, for
dynamic testing of kinetic energy projectiles and systems.

propulsion, and ammunition therefor, see ML1 to

MLA4.

Note 1: ML12 includes the following when specially
designed for kinetic energy weapon systems:

a.

Launch propulsion systems capable of
accelerating masses larger than 0.1 g
to velocities in excess of 1.6 km/s, in
single or rapid fire modes;

Prime power generation, electric
armour, energy storage, thermal
management, conditioning, switching
or fuel-handling equipment; and
electrical interfaces between power
supply, gun and other turret electric
drive functions;

Target acquisition, tracking, fire control
or damage assessment systems;

Homing seeker, guidance or divert
propulsion (lateral acceleration)
systems for projectiles.

Note 2: ML12 applies to weapon systems using any
of the following methods of propulsion:

a.

Electromagnetic;
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b. Electrothermal,
c. Plasma;
d. Light gas; or
e. Chemical (when used in combination
with any of the above).
ML13 Armoured or protective equipment, constructions and | N.B.: For body armour plate, see ML13.d.2. Controller

components, as follows:
a. Armoured plate, having any of the following:

1. Manufactured to comply with a military standard or
specification; or

2. Suitable for military use;

b. Constructions of metallic or non-metallic materials, or
combinations thereof, specially designed to provide ballistic
protection for military systems, and specially designed
components therefor;

c. Helmets manufactured according to military standards or
specifications, or comparable national standards, and
specially designed components therefor, (i.e. helmet shell,
liner and comfort pads);

d. Body armour or protective garments, and components
therefor, as follows:

1. Soft body armour or protective garments, manufactured
to military standards or specifications, or to their

Note: For the purposes of ML13.d.1., military
standards or specifications include, at a minimum,
specifications for fragmentation protection.




Category
Code

Items Description

Note

Relevant
Authority

equivalents, and specially designed components
therefor;

Hard body armour plates providing ballistic protection
equal to or greater than level Il (N1J 0101.06, July 2008)
or national equivalents.

Note 1: ML13.b. includes materials specially
designed to form explosive reactive armour or to
construct military shelters.

Note 2: ML13.c. does not apply to conventional
steel helmets, neither modified or designed to
accept, nor equipped with any type of accessory
device.

Note 3: ML13.c. and d. do not apply to helmets,
body armour or protective garments, when
accompanying their user
protection.

Note 4:  The only helmets specially designed for
bomb disposal personnel that are specified by
ML13. are those specially designed for military use.

N.B. 1: See also entry 1A005 on the Dual-Use Items
List in this Schedule.

N.B. 2: For ffibrous or filamentary materialsoused in
the manufacture of body armour and helmets, see
entry 1C010 on the Dual-Use Items List in this
Schedule.




Category
Code

Items Description

Note

Relevant
Authority

ML14

'‘Specialised equipment for military training' or for simulating
military scenarios, simulators specially designed for training in
the use of any firearm or weapon specified by ML1 or ML2, and
specially designed components and accessories therefor.

Technical Note

The term 'specialised equipment for military training’
includes military types of attack trainers, operational
flight trainers, radar target trainers, radar target
generators, gunnery training devices, anti-
submarine warfare trainers, flight simulators
(including human-rated centrifuges for
pilot/astronaut training), radar trainers, instrument
flight trainers, navigation trainers, missile launch
trainers, target equipment, drone faircraftg
armament trainers, pilotless faircrafto trainers,
mobile training units and training equipment for
ground military operations.

Note 1: ML14 includes image generating and
interactive environment systems for simulators,
when specially designed or modified for military use.

Note 2: ML14 does not apply to equipment
specially designed for training in the use of hunting
or sporting weapons.

Controller

ML15

Imaging or countermeasure equipment, as follows, specially
designed for military use, and specially designed components
and accessories therefor:

a. Recorders and image processing equipment;

b. Cameras, photographic equipment and film processing
equipment;

c. Image intensifier equipment;

Controller




Category Items Description Note Relevant
Code Authority
Infrared or thermal imaging equipment;
Imaging radar sensor equipment;
Countermeasure or counter-countermeasure equipment, for | Note: ML15.f. includes equipment designed to

the equipment specified by ML15.a. to ML15.e.

degrade the operation or effectiveness of military
imaging systems or to minimize such degrading

effects.

Note 1: In ML15, the term specially designed
components includes the following when specially
designed for military use:

a.

Infrared image converter tubes;

Image intensifier tubes (other than
first generation);

Microchannel plates;

Low-light-level television camera
tubes;

Detector arrays (including
electronic interconnection or read

out systems);

Pyroelectric  television camera
tubes;

Cooling systems for imaging
systems;

Electrically triggered shutters of




Category Items Description Note Relevant
Code Authority
the photochromic or electro-optical
type having a shutter speed of
|l ess t han 100 ¢
case of shutters which are an
essential part of a high-speed
camera;
i Fibre optic image inverters;
J- Compound semiconductor
photocathodes
Note 2: ML15 does not apply to ffirst generation
image intensifier tubesd or equipment specially
designed to incorporate ffirst generation image
intensifier tubea
N.B.: For the classification of weapons sights
incorporating ffirst generation image intensifier
tubesosee ML1., ML2. and ML5.a.
N.B.: See also 6A002.a.2. and 6A002.b. on the
Dual-Use Items List in this Schedule.
ML16 Forgings, castings and other unfinished products, specially | Note: ML16. applies to unfinished products Controller
designed for items specified by ML1 to ML4, ML6, ML9, ML10, | when they are identifiable by material composition,
ML12 or ML19. geometry or function.
ML17 Miscellaneous equipment, materials and 'libraries', as follows, | Technical Notes Controller

and specially designed components therefor:

a. Self-contained diving and underwater swimming apparatus,
as follows:

1. For the purpose of ML17, the term ’library’
(parametric technical database) means a
collection of technical information of a military
nature, reference to which may enhance the




Category
Code

Items Description

Note

Relevant
Authority

Closed or semi-closed circuit (rebreathing) apparatus
specially designed for military use (i.e. specially
designed to be non magnetic);

Specially designed components for use in the conversion
of open-circuit apparatus to military use;

Articles designed exclusively for military use with self-
contained diving and underwater swimming apparatus;

Construction equipment specially designed for military use;

Fittings, coatings and treatments, for signature suppression,
specially designed for military use;

Field engineer equipment specially designed for use in a
combat zone;

fiRobot so, irobot o c on terf dlelce

having any of the following characteristics:
Specially designed for military use;

Incorporating means of protecting hydraulic lines against
externally induced punctures caused by ballistic
fragments (e.g. incorporating self-sealing lines) and
designed to use hydraulic fluids with flash points higher
than 839 K (566 °C); or

3. Specially designed or rated for operating in an electro

magnetic pulse (EMP) environment;

performance of military equipment or systems.

2. For the purpose of ML17, 'modified' means any
structural, electrical, mechanical, or other
change that provides a non-military item with
military capabilities equivalent to an item which
is specially designed for military use.

Technical Note

Electro-magnetic pulse does not refer to
unintentional interference caused by
electromagnetic radiation from nearby equipment




Category
Code

Items Description

Note

Relevant
Authority

‘Libraries' (parametric technical databases) specially
designed for military use with equipment specified by the
Military Item List in this Schedule;

Nuclear power generating equipment or propulsion
equi pment , including fAnucl e
for military use and components therefor specially designed
or 'modified' for military use;

Equipment and material, coated or treated for signature
suppression, specially designed for military use, other than
those specified elsewhere in the Military Item List in this
Schedule;

Simulators speciallyd esi gned for mil it |

Mobile repair shops specially designed or 'modified' to
service military equipment;

Field generators specially designed or 'modified’ for military
use;

Containers specially designed or 'modified’ for military use;
Ferries, other than those specified elsewhere in the Military

Item List in this Schedule, bridges and pontoons, specially
designed for military use;

(e.g. machinery,
lightning.

appliances or

electronics) or

Department of
Atomic Energy
Licensing Board
(AELB), MOSTI

Controller

Department of
Atomic Energy
Licensing Board
(AELB), MOSTI

Controller




Category Items Description Note Relevant
Code Authority
n. Test model s specially desig
items specified by ML4, ML6, ML9 or ML10;
0. Laser protection equipment (e.g. eye and sensor protection)
specially designed for military use.
p. AFuel cellso other than th
Military Item List in this Schedule, specially designed or
'modified’ for military use.
ML18 Production equipment and components, as follows: Technical Note Controller

a.

Specially designed or modified 'production’ equipment for
the 'production’ of products specified by the Military Item
List in this Schedule, and specially designed components
therefor;

Specially designed environmental test facilities and
specially designed equipment therefor, for the certification,
qualification or testing of products specified by the Military
Item List in this Schedule.

For the purposes of ML18, the term 'production’
includes design, examination, manufacture, testing

and checking.

Note: ML18.a. and ML18.b. include the following

equipment:

a. Continuous nitrators;

b. Centrifugal testing apparatus or
equipment having any of the following:

1.

Driven by a motor or motors having
a total rated horsepower of more
than 298 kW (400 hp);

Capable of carrying a payload of
113 kg or more; or

Capable of exerting a centrifugal
acceleration of 8 g or more on a
payload of 91 kg or more;




Category
Code

Items Description

Note

Relevant
Authority

Dehydration presses;

Screw extruders specially designed or
modified for military explosive extrusion;

Cutting machines for
extruded propellants;

the sizing of

Sweetie barrels (tumblers) 1.85 m or
more in diameter and having over 227 kg
product capacity;

Continuous mixers for solid propellants;

Fluid energy mills for grinding or milling
the ingredients of military explosives;

Equipment to achieve both sphericity and
uniform particle size in metal powder
listed in ML8.c.8.;

Convection current converters for the
conversion of materials listed in ML8.c.3.

ML19

Directed Energy Weapon (DEW) systems, related or

countermeasure equipment and test models, as follows, and

specially designed components therefor:

a AiLasero systems
effecting mission-abort of a target

specially

b. Particle beam systems capable of destruction or effecting
mission-abort of a target;

Note 1: DEW systems specified by ML19 include
systems whose capability is derived from the
controlled application of:

a.

flLaserso of sufficient power to effect
destruction similar to the manner of
conventional ammunition;

Particle accelerators which project a

Controller




Category
Code

Items Description

Note

Relevant
Authority

High power Radio-Frequency (RF) systems capable of
destruction or effecting mission-abort of a target;

Equipment specially designed for the detection or
identification of, or defence against, systems specified by
ML19.a. to ML19.c.;

Physical test models for the systems, equipment and
components, specified by ML19.

fiLasero systems specially
blindness to unenhanced vision, i.e. to the naked eye or to
the eye with corrective eyesight devices.

q

charged or neutral particle beam with
destructive power;

High pulsed power or high average
power radio frequency beam
transmitters, which produce fields
sufficiently intense to disable electronic
circuitry at a distant target.

Note 2: ML19 includes the following when specially
designed for DEW systems:

a.

Prime power generation, energy
storage, switching, power conditioning
or fuel-handling equipment;

Target acquisition or tracking systems;

Systems capable of assessing target
damage, destruction or mission-abort;

Beam-handling,
pointing equipment;

propagation or

Equipment with rapid beam slew

capability for rapid multiple target
operations;
Adaptive optics and phase

conjugators;

Current injectors for negative hydrogen
ion beams;




Category Items Description Note Relevant
Code Authority
h. fBpace-qualifiedo accelerator
components;
i. Negative ion beam  funnelling
equipment;
j-  Equipment for controlling and slewing
a high energy ion beam;
k. fBSpace qualifiedo foils for neutralising
negative hydrogen isotope beams.
ML20 Cryogenic and fsuperconductived equipment, as follows, and Controller
specially designed components and accessories therefor:
a. Equipment specially designed or configured to be installed | Note: ML20.a. includes  mobile  systems
in a vehicle for military ground, marine, airborne or space | incorporating or employing accessories or
applications, capable of operating while in motion and of | components manufactured from non-metallic or
producing or maintaining temperatures below 103 K (i 170 | non-electrical conductive materials, such as plastics
°C); or epoxy- impregnated materials.
b. ASuperconductiveod el ectricalNote ML20.b. does not apply to direct current
and transformers) specially designed or configured to be | hybrid homopolar generators that have single-pole
installed in a vehicle for military ground, marine, airborne or | normal metal armatures which rotate in a magnetic
space applications, and capable of operating while in | field produced by superconducting windings,
motion. provided those windings are the only
superconducting components in the generator.
ML21 fSoftwareq as follows: Controller

specially desig
fiproducti ond
fisof t Miitanelem Lissip

a NnSoftwareo
fidevel opment 0,
materials or

this Schedule;




Category Items Description Note Relevant
Code Authority

b. Speci fic fAsoft wagpexriied bydlL2l.a.r as |
follows:

1. AiSoftwarebo specially desi
specially designed for modelling, simulating or
evaluating military weapon systems;

2. iSoftwareo specially desi
specially designed for modelling or simulating military
operational scenarios;

3. AiSoftwareo for determi ning
nuclear, chemical or biological weapons;

4. ASoftwarebo sgpee cfor antilitany usd eandi
specially designed for Command, Communications,
Control and Intelligence (C * 1) or Command,
Communications, Control, Computer and Intelligence (C
*1) applications;

c. isSoftwareo, not s p erc b.,f specidlly
designed or modified to enable equipment not specified by
the Military Item List in this Schedule to perform the military
functions of equipment specified by the Military Item List in
this Schedule.

ML22 firechnologyoas follows: Note 1: flechnologyd reduiredo for the 0 Controller
developmentq fproductiond or fused of items
a. ATechnol ogyo, ot her t han s | specified by the Military Item List in this Schedule
irequiredo for the ndevel opg remains under control even when applicable to any
items specified in the Military Item List in this Schedule;. item not specified by the Military Item List in this
Schedule.

b. ATechnol ogyo as foll ows:




Category
Code

Items Description

Note

Relevant
Authority

fiTechnol ogyo firequiredo f o
of components into, and the operation, maintenance and

repair of, complete production installations for items

specified in the Common Military List of The European

Union, even if the components of such production

installations are not specified;

fiTechnol ogyo firequiredo f
iproductiono of smal | ar m
reproductions of antique small arms;

Technol ogyo Arequiredont
productiono or fuseo of
equipment or components specified by ML7.a. to ML7.g.;

AfTechnol ogyo irequiredo
fiproducti ono or ffuseo of
specific cells, specified by ML7.h.;

iTechnol ogyo fArequiredo ex
of ibi ocatal ystso, speci f
carrier substances or military material.

Note 2: ML22 does not apply to:

a.

fifechnologyd that is the minimum
necessary for the installation,
operation, maintenance (checking) and
repair, of those items which are not
controlled or whose export has been
authorised;

firechnologyd that is fin the public
domaing fbasic scientific researcho or
the minimum necessary information for
patent applications;

firechnologyofor magnetic induction for
continuous propulsion of civil transport
devices.




DEFINITIONS OF TERMS USED IN THIS LIST
The following are definitions of the terms used in this List, in alphabetical order.

Note 1: Definitions apply throughout the List. The references are purely advisory and have no effect on the
universal application of defined terms throughout the List.

Note 2: Words and terms contained in this List of Definitions only take the defined meaning where this is
indicated by their being enclosed in fdouble quotations marksa Definitions of terms between 'single quotation
marks' are given in a Technical note to the relevant item. Elsewhere, words and terms take their commonly
accepted (dictionary) meanings.

ML7 AAdapted for use in waro

Any modification or selection (such as altering purity, shelf life, virulence,
dissemination characteristics, or resistance to UV radiation) designed to increase the
effectiveness in producing casualties in humans or animals, degrading equipment or
damaging crops or the environment.

ML8 AAddi tiveso

Substances used in explosive formulations to improve their properties.
ML8, ML10and ML14 A Ai rcr aft o

A fixed wing, swivel wing, rotary wing (helicopter), tilt rotor or tilt-wing airborne vehicle.
ML11 ifAut omated Command and Contr ol Systemso

Electronic systems, through which information essential to the effective operation of
the grouping, major formation, tactical formation, unit, ship, subunit or weapons under
command is entered, processed and transmitted. This is achieved by the use of
computer and other specialised hardware designed to support the functions of a
military command and control organisation. The main functions of an automated
command and control system are: the efficient automated collection, accumulation,
storage and processing of information; the display of the situation and the
circumstances affecting the preparation and conduct of combat operations;
operational and tactical calculations for the allocation of resources among force
groupings or elements of the operational order of battle or battle deployment
according to the mission or stage of the operation; the preparation of data for
appreciation of the situation and decision-making at any point during operation or
battle; computer simulation of operations.

ML22 AfBasic scientific researchbo
Experimental or theoretical work undertaken principally to acquire new knowledge of

the fundamental principles of phenomena or observable facts, not primarily directed
towards a specific practical aim or objective.



ML7, 22

ML7, 22

ML4, 10

ML21, 22

ML17

ABi ocatal ystso

Enzymes for specific chemical or biochemical reactions or other biological compounds
which bind to and accelerate the degradation of CW agents.

Technical Note
fEnzymesomeans fhiocatalystsofor specific chemical or biochemical reactions.
ABi opol ymer so
Biological macromolecules as follows:
a. Enzymes for specific chemical or biochemical reactions;
b. Antibodies, monoclonal, polyclonal or anti-idiotypic;
c. Specially designed or specially processed receptors;
Technical Notes

1. @Anti-idiotypic antibodiesd means antibodies which bind to the specific antigen
binding sites of other antibodies;

2. &onoclonal antibodiesd means proteins which bind to one antigenic site and are
produced by a single clone of cells;

3. dPolyclonal antibodies6 means a mixture of proteins which bind to the specific
antigen and are produced by more than one clone of cells;

4. &Receptorsémeans biological macromolecular structures capable of binding ligands,
the binding of which affects physiological functions.

ACi vil aircrafto

Those fiaircrafto |isted by designation
civil aviation authorities to fly commercial civil internal and external routes or for
legitimate civil, private or business use.

AfDevel opment o

Is related to all stages prior to serial production, such as: design, design research,
design analyses, design concepts, assembly and testing of prototypes, pilot
production schemes, design data, process of transforming design data into a product,
configuration design, integration design, layouts.

ifEredf f ect or so

Grippers, active tooling units and any other tooling that is attached to the baseplate on
the end of a Arobotd manipulator ar m.



ML 8

ML8, 18

ML7

ML 17

ML13

ML15

ML22

Technical Note

@Active tooling unitsdare devices for applying motive power, process energy or sensing
to a work piece.

AEnergetic material so

Substances or mixtures that react chemically to release energy required for their
intended application. AEXpl osi ves 0 Jassésmpfy
energetic materials.

AExpl osi veso

Solid, liquid or gaseous substances or mixtures of substances which, in their
application as primary, booster, or main charges in warheads, demolition and other
applications, are required to detonate.

AExXpression Vectorso

Carriers (e.g. plasmid or virus) used to introduce genetic material into host cells.

AnFuel cell o

An electrochemical device that converts chemical energy directly into Direct Current
(DC) electricity by consuming fuel from an external source.

AFi brous or filamentary material so
Include:
a. Continuous monofilaments;
b. Continuous yarns and rovings;
c. Tapes, fabrics, random mats and braids;
d. Chopped fibres, staple fibres and coherent fibre blankets;
e. Whiskers, either monocrystalline or polycrystalline, of any length;
f.  Aromatic polyamide pulp.
AFirst generation image intensifier tub
Electrostatically focused tubes, employing input and output fibre optic or glass face

plates, multi-alkali photocathodes (S-20 or S-25), but not microchannel plate
amplifiers.

iln the public domaino

Thi s means fitechnol ogyo or fisoftwareo



ML9, 19

ML10

ML17

ML8

ML18, 21, 22

ML8

ML4, 8

ML22

restrictions upon its further dissemination.

Note: Copyright restrictions do not remove ftechnologyo or fsoftwared from being fin
the public domaina

AfLaser o

An assembly of components which produce both spatially and temporally coherent
light that is amplified by stimulated emission of radiation.

ALi gthah-arr vehicl eso

Balloons and airships that rely on hot air or on lighter-than-air gases such as helium or
hydrogen for their lift.

ANucl ear reactoro

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 into direct contact with or control the primary coolant of the reactor
core.

APrecursorso

Speciality chemicals used in the manufacture of explosives.

AProductiono

Means all production stages, such as: product engineering, manufacture, integration,
assembly (mounting), inspection, testing, quality assurance.

AiPropell antso

Substances or mixtures that react chemically to produce large volumes of hot gases at
controlled rates to perform mechanical work.

APyrotechnic(s)o

Mixtures of solid or liquid fuels and oxidizers which, when ignited, undergo an
energetic chemical reaction at a controlled rate intended to produce specific time
delays, or quantities of heat, noise, smoke, visible light or infrared radiation.
Pyrophorics are a subclass of pyrotechnics, which contain no oxidizers but ignite
spontaneously on contact with air.

ARequiredo

As applied t o itechnol ogyo, refers t o
peculiarly responsible for achieving or exceeding the controlled performance levels,
characteristics or f unctoigoynds . maSyu cbhe fisrhea
products.



ML7

ML17

ARi ot control agentso

Substances which, under the expected conditions of use for riot control purposes,
produce rapidly in humans sensory irritation or disabling physical effects which
disappear within a short time following termination of exposure. (Tear gases are a
subset of Ariot control agentso.)

fiRobot o

A manipulation mechanism, which may be of the continuous path or of the point-to-
point variety, may use sensors, and has all the following characteristics:

a. |Is multifunctional;

b. Is capable of positioning or orienting material, parts, tools or special devices
through variable movements in three-dimensional space;

c. Incorporates three or more closed or open loop servo-devices which may
include stepping motors; and

d Has fraccessir b | e programmabilityo by n
method or by means of an electronic computer which may be a
programmable logic controller, i.e. without mechanical intervention.

Note: The above definition does not include the following devices:

1. Manipulation mechanisms which are only manually/tele-operator
controllable;

2. Fixed sequence manipulation mechanisms which are automated moving
devices, operating according to mechanically fixed programmed motions.
The programme is mechanically limited by fixed stops, such as pins or
cams. The sequence of motions and the selection of paths or angles are
not variable or changeable by mechanical, electronic or electrical means;

3. Mechanically controlled variable sequence manipulation mechanisms
which are automated moving devices, operating according to mechanically
fixed programmed motions. The programme is mechanically limited by
fixed, but adjustable, stops, such as pins or cams. The sequence of
motions and the selection of paths or angles are variable within the fixed
programme pattern. Variations or modifications of the programme pattern
(e.g. changes of pins or exchanges of cams) in one or more motion axes
are accomplished only through mechanical operations;

4. Non-servo-controlled variable sequence manipulation mechanisms which
are automated moving devices, operating according to mechanically fixed
programmed motions. The programme is variable but the sequence
proceeds only by the binary signal from mechanically fixed electrical binary
devices or adjustable stops;

5. Stacker cranes defined as Cartesian coordinate manipulator systems



ML21

ML19

ML 20

ML22

ML 10

manufactured as an integral part of a vertical array of storage bins and
designed to access the contents of those bins for storage or retrieval.

ifSoftwareo

=13
3
O

A collecionofone or more fAprogrammeso ofr
medium of expression.

ASpagcueal i f i edo

Products designed, manufactured and tested to meet the special electrical,
mechanical or environmental requirements for use in the launch and deployment of
satellites or high altitude flight systems operating at altitudes of 100 km or higher.

ASuperconductivebo

Refers to materials, (i.e. metals, alloys or compounds) which can lose all electrical
resistance (i.e. which can attain infinite electrical conductivity and carry very large
electrical currents without Joule heating).

fCritical temperatured (sometimes referred to as the transition temperature) of a
specific fsuperconductived material is the temperature at which the material loses all
resistance to the flow of direct electrical current.

Technical Note

The fsuperconductiveo state of a material is individually characterised by a ftritical
temperatureq a critical magnetic field, which is a function of temperature, and a critical
current density which is, however, a function of both magnetic field and temperature.

ATeohwowgyo

Speci fic i nformati on necessary for t he
product. The information takes the form of 'technical data’ or 'technical assistance'.

Technical Notes

1. dechnical databmay take forms such as blueprints, plans, diagrams, models,
formulae, tables, engineering designs and specifications, manuals and
instructions written or recorded on other media or devices such as disk, tape,
read-only memories.

2. @echnical assistancedmay take forms such as instruction, skills, training, working
knowledge, consulting services. dechnical assistance6may involve transfer of
dechnical datad

AUnmanned aerial vehicledo (AUAVOD)

Any fAaircraftodo capable of initiating fI
without any human presence on board.



ML21, 22 iUsed

Operation, installation (including on-site installation), maintenance (checking), repair,
overhaul and refurbishing.



ANNEX |

List Referred to in Article 3 of this Order

LIST OF DUAL-USE ITEMS

This list implements internationally agreed dual-use controls including the Wassenaar Arrangement, the Missile
Technol ogy Control Regi me ( MTCR), the Nuclear Suppliersd
Chemical Weapons Convention (CWC).

CONTENTS
Notes
Acronyms and abbreviations
Definitions
Category 0 Nuclear materials, facilities and equipment
Category 1 Special materials and related equipment
Category 2 Materials processing
Category 3 Electronics
Category 4 Computers
Category 5 Tel ecommunications and dAinformation securityo
Category 6 Sensors and lasers
Category 7 Navigation and avionics
Category 8 Marine
Category 9 Aerospace and propulsion

GENERAL NOTES TO ANNEX |

1. For control of goods which are designed or modified for military use, see the relevant list(s) of controls on
military goods maintained by individual Me mber States. I
MI LI TARY GOODS CONTROLS®trefer to the same |

2. The object of the controls contained in this Annex should not be defeated by the export of any non-
controlled goods (including plant) containing one or more controlled components when the controlled
component or components are the principal element of the goods and can feasibly be removed or used for
other purposes.



NB: In judging whether the controlled component or components are to be considered the principal
element, it is necessary to weigh the factors of quantity, value and technological know-how involved and other
special circumstances which might establish the controlled component or components as the principal element
of the goods being procured.

3. Goods specified in this Annex include both new and used goods.
4. In some instances chemicals are listed by name and CAS number. The list applies to chemicals of the
same structural formula (including hydrates) regardless of name or CAS number. CAS numbers are shown to
assist in identifying a particular chemical or mixture, irrespective of nomenclature. CAS numbers cannot be
used as unique identifiers because some forms of the listed chemical have different CAS numbers, and
mixtures containing a listed chemical may also have different CAS numbers.

NUCLEAR TECHNOLOGY NOTE (NTN)

(To be read in conjunction with Section E of Category 0.)

The fAitechnologyo directly associated with any goods <cont
provisions of Category 0.

AfiTechnol ogyo for the fidevel opment o, Aproductiond or Ause:{
when applicable to non-controlled goods.

The approval of goods for export also authorises the export to the sameend-us er of t he mini mum At e
required for the installation, operation, maintenance and repair of the goods.

Controls on fitecbbnobotgywppt yarnofeirnfdrmati on Ain the publ |
researcho.
GENERAL TECHNOLOGY NOTE (GTN)
(To be read in conjunction with Section E of Categories 1 to 9.)

The export of fAtechnologyodo whiclpriogduBtéegunioredo ifucre ot né
in Categories 1 to 9, is controlled according to the provisions of Categories 1 to 9.

AfiTechnol ogyo fArequiredo for the Adevel opment o, Aproducti
control even when applicable to non-controlled goods.

Controls do not apply to that itechnol ogyo which is the
maintenance (checking) and repair of those goods which are not controlled or whose export has been
authorised.

NB: This does not release such Atechnologyo specified in

Controls on Atechmologypdp!| tyr anos fiemf odomati on Ain the publi
researcho or to the minimum necessary information for pat



GENERAL SOFTWARE NOTE (GSN)
(This note overrides any control within Section D of Categories 0 to 9.)
Categories 0 to 9 of this list do not control Asoftwarebo
a. Generally available to the public by being:
1. Sold from stock at retail selling points, without restriction, by means of:
a. Over-the-counter transactions;
b. Mail order transactions;
c. Electronic transactions; or
d. Telephone order transactions; and
2. Designed for installation by the user without further substantial support by the supplier; or

NB: Entry a. of the General Software Note doésPan2ot rel ea

(Al nformation Securityo).

b. Al n the public domaino.

ACRONYMS AND ABBREVIATIONS USED IN THIS ANNEX

An acronym or abbreviation, when used as a defined ter m,
Annexo.
Acronym or abbreviation Meaning
ABEC Annular Bearing Engineers Committee
AGMA American Gear Manufacturersd Asso
AHRS attitude and heading reference systems
AISI American Iron and Steel Institute
ALU arithmetic logic unit
ANSI American National Standards Institute
ASTM the American Society for Testing and Materials
ATC air traffic control
AVLIS atomic vapour laser isotope separation
CAD computer-aided-design
CAS Chemical Abstracts Service
CCITT International Telegraph and Telephone Consultative Committee
Cbhu control and display unit
CEP circular error probable
CNTD controlled nucleation thermal deposition
CRISLA chemical reaction by isotope selective laser activation
CVvD chemical vapour deposition
Cw chemical warfare




CW (for lasers)

continuous wave

DME

distance measuring equipment

DS directionally solidified

EB-PVD electron beam physical vapour deposition
EBU European Broadcasting Union

ECM electro-chemical machining

ECR electron cyclotron resonance

EDM electrical discharge machines

EEPROMS electrically erasable programmable read only memory
EIA Electronic Industries Association

EMC electromagnetic compatibility

ETSI European Telecommunications Standards Institute
FFT Fast Fourier Transform

GLONASS global navigation satellite system

GPS global positioning system

HBT hetero-bipolar transistors

HDDR high density digital recording

HEMT high electron mobility transistors

ICAO International Civil Aviation Organisation

IEC International Electro-technical Commission
IEEE Institute of Electrical and Electronic Engineers
IFOV instantaneous-field-of-view

ILS instrument landing system

IRIG inter-range instrumentation group

ISA international standard atmosphere

ISAR inverse synthetic aperture radar

ISO International Organisation for Standardisation
ITU International Telecommunication Union

JIS Japanese Industrial Standard

JT Joule-Thomson

LIDAR light detection and ranging

LRU line replaceable unit

MAC message authentication code

Mach ratio of speed of an object to speed of sound (after Ernst Mach)
MLIS molecular laser isotopic separation

MLS microwave landing systems

MOCVD metal organic chemical vapour deposition
MRI magnetic resonance imaging

MTBF mean-time-between-failures

Mtops million theoretical operations per second
MTTF mean-time-to-failure

NBC Nuclear, Biological and Chemical

NDT non-destructive test

PAR precision approach radar

PIN personal identification number

ppm parts per million

PSD power spectral density

QAM quadrature-amplitude-modulation

RF radio frequency




SACMA Suppliers of Advanced Composite Materials Association
SAR synthetic aperture radar

SC single crystal

SLAR sidelooking airborne radar

SMPTE Society of Motion Picture and Television Engineers
SRA shop replaceable assembly

SRAM static random access memory

SRM SACMA Recommended Methods

SSB single sideband

SSR secondary surveillance radar

TCSEC trusted computer system evaluation criteria

TIR total indicated reading

uv ultraviolet

UTS ultimate tensile strength

VOR very high frequency omni-directional range

YAG yttrium/aluminum garnet

DEFINITIONS OF TERMS USED IN THIS ANNEX

Definitions of terms between 6ésingle quotation marksd are
Definitions of terms between Adouble quotation markso are
NB: Category references are given in brackets after the defined term.

AAccuracyo (2 6), usually measured in terms of inaccuracy
of an indicated value from an accepted standard or true value.

AActive flight control systemso (7)blheefisgiystemsSt dohandf ming
or structural loads by autonomously processing outputs from multiple sensors and then providing necessary

preventive commands to effect automatic control.

AActive pixelo (6 8) i s a mi statenaray whick has g phetdeleatrit wamséen t of th
function when exposed to light (electromagnetic) radiation.

AfAdapted for wuse in waro (1) means any modification or s
dissemination characteristics, or resistance to UV radiation) designed to increase the effectiveness in

producing casualties in humans or animals, degrading equipment or damaging crops or the environment.

AfAdjusted Peak Performanceo (4) is anraadj p<etrditdrigmerdld r at e
floating point additions and multiplications, and is expressed in Weighted TeraFLOPS (WT) with units of 10

adjusted floating point operations per second.

NB: See Category 4, Technical Note.

AAi rcraft o ( ledwingSsyiveiming, notary wingf(helicopter), tilt rotor or tilt-wing airborne vehicle.

NB: See also fAcivil aircrafto.



nAl I compensations availableo (2) means after all feasi bl
all systematic positioning errors for the particular machine-tool model or measuring errors for the particular
coordinate measuring machine are considered.

AAll ocated by the 1 TUO (3 5) means the allocation of freqg
Radio Regulations for primary, permitted and secondary services.

NB: Additional and alternative allocations are not included.

AAngl e random walko (7) means the angular error build wup
(IEEE STD 528-2001)

AAngul ar position deviationo (2) means the maximum differ
accurately measured angular position after the workpiece mount of the table has been turned out of its initial
position (ref. VDI/VDE 2617, Draft: ORotary tables on coo

AAPPO (4) is equivalent to fiAdjusted Peak Performanceo.

AAsymmegaoiict arhdo (5) means a cryptographi c -reldted Gays forhm usi n
encryption and decryption.

NB: A common use of Aasymmetric algorithmso is key manage

AfAut omatic target trackingo ( 6)utomaicallyseteamingsrandpodEdesas g t ec hn
output an extrapolated value of the most probable position of the target in real time.

ifAverage output power o (6) means the total il asero outopu
seconds.

iBagiat e propagation delay timeo (3) means the propagatio
gate wused in a fAmonolithic integrated circuito. For a o0
specified either as the propagation delay time per typical gate within the give

propagation delay time per gate within the given o6familyo

NB 1: iBasic gate propagation delay timedo is not to be con
Amonol ithdccinteaegtate
NB2: OFamilybéo consi sts of al | integrated circuits t o w h

manufacturing methodology and specifications except their respective functions:

a. The common hardware and software architecture;

b. The common design and process technology; and

¢. The common basic characteristics.

fiBasic scientific researcho (GTN NTN) means experi ment al

new knowledge of the fundamental principles of phenomena or observable facts, not primarily directed towards
a specific practical aim or objective.



ABi asd0 (accelerometer) (7) means the average over a spec
specified operating conditions, that has no correlation w
g or in metres per second squared (g or m/s *). (IEEE Std 528-2001) (Micro g equals 1 x 10 '°® g)

ABi asdo (gyro) (7) means the average over a specified ti./
conditions that has no correl at i on typidally bxpressed im tegreespent i on or
hour (deg/hr). (IEEE Std 528-2001)

iCammi ngo (2) means axi al di spl acement in one revol utic
perpendicular to the spindle faceplate, at a point next to the circumference of the spindle faceplate (Reference:
ISO 230/1 1986, paragraph 5.63).

ACarbon fibre preformsodo (1) means an ordered arrangement
a framework of a part before the fimatrixo is introduced t

ACEBP (circle of equal probability) (7) is a measure of ac:
a specific range, in which 50 % of the payloads impact.

AChemical |l asero (6) means a Al aser 0 i noutp énerdy fremhae exci t e
chemical reaction.

AChemical mi xtureo (1) means a solid, l iguid or gaseous p
not react together under the conditions under which the mixture is stored.

iCirctwonadledami-tor que or <circulation controlled direction co
air blown over aerodynamic surfaces to increase or control the forces generated by the surfaces.

ncCi vil aircrafto (1 3 4 7) mean publishedasweorthiness aertificaidntists | i st ed
by the civil aviation authorities to fly commercial civil internal and external routes or for legitimate civil, private or
business use.

NB: See also fAaircrafto.

AiCommi ngledo (1) means filament to filament blending of 't
to produce a fibre reinforcement fAmatrixo mix in total fi
ACommi nutiond (1) means a process to reduce a material to
AiCommon channel signallingd (5) is a signalling method in

by means of labelled messages, signalling information relating to a multiplicity of circuits or calls and other
information such as that used for network management.

ACommuni cations channel controllero (4) means the physice
or asynchronous digital information. It is an assembly that can be integrated into computer or
telecommunications equipment to provide communications access.

AfCompensation systemso (6) consist of the primary scalar
magnetometers) together with software that permit reduction of rigid body rotation noise of the platform.

ACompositedo (1 2 6 8 9) means a fAmatrixo0 and an additione
whiskers, fibres or any combination thereof, present for a specific purpose or purposes.



ACompound rotary tableo (2) means a tabl e alphrallebaxasy t he wo
which can be coordinated simultaneously for fAcontouring c

Al 11 /V compounds o ( 3ne 6r)binamyeora aomplep manocrystaline tpradudts consisting of
el ements of groups |11 1A and VA of Mendel eyevds periodic
aluminium arsenide, indium phosphide).

AContouring control o A(nNRumemaeaamd | ywac oot r mbredd motions opeEe
instructions that specify the next required position and the required feed rates to that position. These feed rates
are varied in relation to each other so that a desired contour is generated (ref. ISO/DIS 2806-1980).

ACritical temperatureo (1 3 5) (someti mes referred t o
Asuperconductived material means the temperature at which
electrical current.

ACryptographic activationodo (5) means any technique that
secure mechanism that is implemented by the manufacturer of the item and is uniquely bound to the item or

customer for which the cryptographic capability is being activated or enabled (e.g. a serial number-based

licence key or an authentication instrument such as a digitally signed certificate).

Technical Note

Cryptographic activationo techniques and mechani sms may
technol ogyo.

1 S 1}

ACryptographyo (5) means the discipline which embodies pr
of data in order to hide its information content, prevent its undetected modification or prevent its unauthorised

use. ACryptographyo is | imited to the transformation of i
crypto variables) or associated key management.

NB: 6Secret parameter6: a constant or key kept from the Kk

=1

CW |l asero (6) means a filasero that produces a nominally

AfDaBased Referenced Navigationdo (ADBRNO) (7) Systems mea
previously measured geo-mapping data integrated to provide accurate navigation information under dynamic

conditions. Data sources include bathymetric maps, stellar maps, gravity maps, magnetic maps or 3-D digital

terrain maps.

AiDef ormable mirrorso (6) (also known as adaptive optic mi
a. A single continuous optical reflecting surface which is dynamically deformed by the application of
individual torques or forces to compensate for distortions in the optical waveform incident upon the
mirror; or
b. Multiple optical reflecting elements that can be individually and dynamically repositioned by the
application of torques or forces to compensate for distortions in the optical waveform incident upon the

mirror.

ADepl eted uraniumo (0) means wuranium depleted in the isot



ADevel opment d (GTN NTN Al Il) is related htas: design| desghases pr
research, design analyses, design concepts, assembly and testing of prototypes, pilot production schemes,

design data, process of transforming design data into a product, configuration design, integration design,

layouts.

ADi f fhussndinngod (1 2 9) means a solid state molecular joini
piece with a joint strength equivalent to that of the weakest material.

ADigital computerodo (4 5) means equi p memtevanabldsgérformalin , in th
of the following:

a. Accept data;

b. Store data or instructions in fixed or alterable (writable) storage devices;

c. Process data by means of a stored sequence of instructions which is modifiable; and
d. Provide output of data.

NB: Modifications of a stored sequence of instructions include replacement of fixed storage devices, but
not a physical change in wiring or interconnections.

ADi gital transfer rateo (def) means t he sférredtonbénythpedf r at e of
medium.
NB: See also fitot al digital transfer rateo.

iDi raedti ng hydraulic pressingo (2) me a n sfillec flexdbke bladdemiat i on pr
direct contact with the workpiece.

ADri ft r at eabstifiegcogmpangnt of gyrp outp that is functionally independent of input rotation. It is
expressed as an angular rate. (IEEE STD 528-2001)

ADynamic signal analyserso (3) means fsignal anal yserso
techniques to form a Fourier spectrum display of the given waveform including amplitude and phase
information.

NB: See also fisignal anal yserso.
AEffective grammeo (0 1) of fspecial fissile material 0 me
a. For plutonium isotopes and uranium-233, the isotope weight in grammes;

b. For uranium enriched 1 per cent or greater in the isotope uranium-235, the element weight in grammes
multiplied by the square of its enrichment expressed as a decimal weight fraction;

c. For uranium enriched below 1 per cent in the isotope uranium-235, the element weight in grammes
multiplied by 0,0001.



AEl ectronic assemblyodo (2 3 4 5) means a number of el ect |

componentsdéd, integrated circuits, etc.) conlaeableasdn t oget he
entity and normally capable of being disassembled.

NB1l: 6Circuit elementd: a single active or passive functio
one transistor, one resistor, one capacitor, etc.

NB2: O0Discrete componentd: a separately packaged o6circuit
AEl ectronically steerable phased array antennao¢o (5 6) me
phase coupling, i.e. the beam direction is controlled by the complex excitation coefficients of the radiating

elements and the direction of that beam can be varied in azimuth or in elevation, or both, by application, both in

transmission and reception, of an electrical signal.

=13

Energeti c mat ®substrdces @r mixtures thatereaat chemically to release energy required for
heir intended application. AExpl osiveso, fApyrotechnicso

—

AEredf f ectorso (2) means gr i papyothertoolidgahattisiattached tmtioelbaseptate uni t s 6
on the end of a Aroboto manipul ator ar m.

NB: 60Active tooling unitdéd means a device for applying mc
workpiece.

=13

Equi val ent Densi tyo0 ¢p6ic)perani aptical arealpmjected ant® the dptica surface.

ARExpert systemso (7) me an Ssystems providing resul ts by
independently of the fAprogrammeodo and capable of any of th

a. Modifyingaut omatically the fisource codeod introduced by the
b. Providing knowledge linked to a class of problems in quasi-natural language; or
c. Acquiring the knowledge required for their development (symbolic training).

AExpl osivesodo (1) means solid, liquid or gaseous substance
as primary, booster, or main charges in warheads, demolition and other applications, are required to detonate.

AFADEC Systems o0 I(Autho8ity Digited Bngise Cbntrol Systems & A digital electronic control

system for a gas turbine engine that is able to autonomously control the engine throughout its whole operating

range from demanded engine start until demanded engine shut-down, in both normal and fault conditions.

AFault tol eranceo (4) is the capability of a computer sy
Afsoftwared component s, to continue to operate without h u
provides: continuity of operation, data integrity and recovery of service within a given time.

AFi brous or filamentary materialso (0 1 8) include:

a. Continuous fimonofil amentso;

b. Continuous Ayarnso and fArovingso,;



c. AiTapeso, fabrics, random mats and braids;
d. Chopped fibres, staple fibres and coherent fibre blankets;
e. Whiskers, either monocrystalline or polycrystalline, of any length;

f.  Aromatic polyamide pulp.

AFilm type integrated circuito (3) means an array of o6ci
deposition of a thick or thin film on an insulating fAsubs
NB: 6Circuit elementod is a singl e ectanicarauit, such apamesdiodey e f unct

one transistor, one resistor, one capacitor, etc.

AFi xedd (5) means that the coding or compression algorith
cryptographic or key variables) and cannot be modified by the user.

AFlight control optical sensor arragengdds, susi nngetwloa ke r¢
provide real- time flight control data for on-board processing.

AFlight path optimisationo (7) is a +imensiona Gpace andtineet mi ni mi
desired trajectory based on maximising performance or effectiveness for mission tasks.

AFocal pl ane arrayo ( ediménsionalglanardayeg orlcambimaton of planar tayecs, of
individual detector elements, with or without readout electronics, which work in the focal plane.

NB: This is not intended to include a stack of single detector elements or any two, three or four element
detectors provided time delay and integration is not performed within the element.

AFractional bandwi dtho (3 5) mednsyided Dynshantcame o es flo &
as a percentage.

AFrequency hoppingodo (5) means a form of Aspread spectr umi
communication channel is made to change by a random or pseudo-random sequence of discrete steps.

AFrequency switching timeo (3 5) means the time (i.ce. de
specified output frequency, to arrive at or within + 0,05 % of a final specified output frequency. ltems having a

specified frequency range of less than £ 0,05 % around their centre frequency are defined to be incapable of

frequency switching.

AFrequency synthesisero (3) means any kind of frequency
providing a multiplicity of simultaneous or alternative output frequencies, from one or more outputs, controlled
by, derived from or disciplined by a lesser number of standard (or master) frequencies.

AFuel cell o (8) is an electrochemical device that conver
electricity by consuming fuel from an external source.

AFusi bl ed (1) means -linkadpoapolyneerisedffurtier(cured) bycthre ase of heat, radiation,
catalysts, etc., or that can be melted without pyrolysis (charring).



ifiGas Atomisationo (1) means a process to reduce a molten
diameter or less by a high pressure gas stream.

AGgao aphically dispersedo (6) is where each |l ocation is
direction. Mobile sensors are always considered figeograph

AGui dance setod (7) means systems t hatomputing aevghiclastpesititnhe pr oc e
and velocity (i.e. navigation) with that of computing and sending commands to the vehicles flight control
systems to correct the trajectory.

AfHot i sostatic densificationd (2) me apesturesherceeding®@tbe&Kss of pr
(102 °C) in a closed cavity through various media (gas, liquid, solid particles, etc.) to create equal force in all
directions to reduce or eliminate internal voids in the casting.

AHybrid integrated ciragwuwionmn ¢B)i meagsataemd «ciombuint (s) , or
el ementsdé or O0discrete components6 connected together to
following characteristics:

a. Containing at least one unencapsulated device;

b. Connected together using typical IC production methods;
c. Replaceable as an entity; and

d. Not normally capable of being disassembled.

NB1l: O6Circuit el ement 6: a single active or passive functi o
one transistor, one resistor, one capacitor, etc.

NB2: O0ODiscrete componentd: a separately packaged o6circuit
il mage enhancemento (4) means t he pr oeengisagasdy agbrithesxt er nal |
such as time compression, filtering, extraction, selection, correlation, convolution or transformations between

domains (e.g. fast Fourier transform or Walsh transform). This does not include algorithms using only linear or

rotational transformation of a single image, such as translation, feature extraction, registration or false

coloration.

Al mmunotoxino (1) is a conjugate of one cel-dnistpeafi fti @x imoc
that selectively affects diseased cells.

Aln the public domaino (GTNmMNENsGENepchas!|l obgyapplrti ésohéwar
made available without restrictions upon its further dissemination (copyright restrictions do not remove
itechnol ogyo or fisoftwaredo from being fiin the public doma

Al nformati on s ehe meanstayddunctiohs ebsuring tlse aecéssibility, confidentiality or integrity of

information or communications, excluding the means and functions intended to safeguard against malfunctions.

Thi s includes Acryptographyo,anAtygpsdgr apprhoitce c & ¢ D hv aatgi aoi nne
emanations and computer security.

NB: 6Cryptanal ysi sbo: analysis of a cryptographic system
variables or sensitive data, including clear text.



Al nstant achwioditshd a(n3 5 7) means the bandwidth over which o
without adjustment of other operating parameters.

Al nstrumented ranged (6) means the specified unambiguous

Al nsul ati ono tlleTdmpdnents af @ ptket enator, i.eo the case, nozzle, inlets, case closures, and

includes cured or semi-cured compounded rubber sheet stock containing an insulating or refractory material. It

may also be incorporated as stress relief boots or flaps.

Alnterior liningd (9) is suited for the bond interface be
Usually a liquid polymer based dispersion of refractory or insulating materials, e.g. carbon filled hydroxyl

terminated polybutadiene (HTPB) or other polymer with added curing agents sprayed or screeded over a case

interior.

Al ntrinsic Magnetic Gradiometero (6) is a single magnet
electronics the output of which is a measure of magnetic field gradient.

NB: See also fimagnetic gradiometero.

il solated live cultureso (1) includes |live cultures in do
Al sostatic presseso (2) mean equi pment capabl e of pressu
liquid, solid particles, etc.) to create equal pressure in all directions within the cavity upon a workpiece or

material.

ALaser 0 (0 2saBassembf of tomPonedtys which produce both spatially and temporally coherent
light that is amplified by stimulated emission of radiation.

NB: See also:

AChemical | asero;

AiSuper High Power Laser 0;
ATransfer | asero.

ALaser dur at isontoh el dteifme mevwenr which a Al asero emits Al ase
corresponds to the time over which a single pulse or series of consecutive pulses is emitted.

ALi gthan-aer r vehicleso (9) means bal | aronaherdightdr-thanirair gakeis ps t hat
such as helium or hydrogen for their lift.

ALinearityo (2) (usual | Yineanty angans thed maximum deviatiors of the actmab n
characteristic (average of upscale and downscale readings), positive or negative, from a straight line so
positioned as to equalise and minimise the maximum deviations.

AfLocal area networko (4 5) is a data communication system

a. Al l ows an arbitrary numbesb6ofoiodmpemideat eodiat acdleyi wi



b. Is confined to a geographical area of moderate size (e.g. office building, plant, campus, warehouse).
NB: 6Data deviceb6 means equi pment capabl e ioférmationansmi tti ng

AfMagnetic Gradiometerso (6) are instruments designed to
sources external to the instrument. They consist of mul t
output of which is a measure of magnetic field gradient.

NB: See also dAintrinsic magnetic gradiometero.

AfMagnet ometerso (6) are instruments designed to detect
instrument. They consist of a single magnetic field sensing element and associated electronics the output of
which is a measure of the magnetic field.

AiMain storageo (4) means the primary storage for data or
uni t . It consists of the internal rehicadexrgion thereto, auchfiad i gi t al
cache storage or non-sequentially accessed extended storage.

AiMaterials resistagdt (09 onaryr obsei omopbpyer UF st ai nl ess steel,
aluminium alloys, nickel or alloy containing 60 weight percent or more nickel and UFg -resistant fluorinated
hydrocarbon polymers, as appropriate for the type of separation process.

AMatrixo (1 2 8 9) means a substantially continuous phas
fibres.
iMeasur ement uncertaintyo (2) is the characteristic paran

value the correct value of the measurable variable lies with a confidence level of 95 %. It includes the
uncorrected systematic deviations, the uncorrected backlash and the random deviations (ref. ISO 10360-2, or
VDI/VDE 2617).

iMechanical Al l oyingo (1) means an alloying process resu
elemental and master alloy powders by mechanical impact. Non-metallic particles may be incorporated in the
alloy by addition of the appropriate powders.

AMelt Extractiono (1) means a pr oc elikesalloy ppoduttdbyptheiindartibny r api d|
of a short segment of a rotating chilled block into a bath of a molten metal alloy.

NB: 60Solidify rapidlyé: solidification of molten materi al

iMelt Spinningd (1) means a process to O6solidify rapidlybd
block, forming a flake, ribbon or rod-like product.

NB: 6Solidify rapidlydé: solidification of molten materi al
AiMi crocomputer microcircuito (3) means a fimonol ithic i n
containing an arithmetic logic unit (ALU) capable of executing general purpose instructions from an internal

storage, on data contained in the internal storage.

NB: The internal storage may be augmented by an external storage.



iMi croprocessor microcircuito (3) means a Amonol ithic i
containing an arithmetic logic unit (ALU) capable of executing a series of general purpose instructions from an
external storage.

NB1l: The fApie@eec®ssor microcircuito nor mackesspble starages althouagh cont ai 1
storage present on-the-chip may be used in performing its logic function.

NB 2: This includes chip sets which are designed to operate together to provide the function of a
Ami croprocessor microcircuito.

AMi croorgani smsodo (1 2) means bacteria, viruses, mycopl asm
enhanced or modi fied, either in the for m ofmateralswhithat ed | i v

has been deliberately inoculated or contaminated with such cultures.

AMi ssileso (1 3 6 7 9) means compl ete rocket systems an
delivering at least 500 kg payload to a range of at least 300 km.

fiMonofil amento (1) or filament is the smallest increment o
AMonol ithic integrated circuito (3) means a combination o

a. Are formed by means of diffusion processes, implantation processes or deposition processes in or on
a single semiconducting piece of material, aso-c al | ed 6échi po;

b. Can be considered as indivisibly associated; and
c. Perform the function(s) of a circuit.

NB: 060Circuit elementd is a single active or passive funct
one transistor, one resistor, one capacitor, etc.

AfMonospectral i maging sensorso (6) are capagdpécgalbarfd acqui si
AMul tichip integrated circuito (3) means two ofr more fm
Aisubstrateo.

AMul ti spectr al i maging sensorso (6) are capable of simult
or more discrete spectral bands. Sensors having more than twenty discrete spectral bands are sometimes
referred to as hyperspectral imaging sensors.

ANatur al uraniumo (0) means uranium containing the mixtur
AfNet work access controllero (4) means a physical interfac
medi um which operates throughout at the same #dAdigital tr

sense) for transmission. Independently from any other, it selects data packets or data groups (e.g. IEEE 802)
addressed to it. It is an assembly that can be integrated into computer or telecommunications equipment to
provide communications access.

ANeur al comput er 0 ( Ad device desighed ar modifietptainiinaid the dehaviour of a neuron
or a collection of neurons, i.e. a computational device which is distinguished by its hardware capability to



modulate the weights and numbers of the interconnections of a multiplicity of computational components based
on previous data.

ANucl ear reactoro (0) means a complete reactor ccapabl e
sustaining fission chain reaction. A fAnucl earlytomthact or 6 i
reactor vessel, the equipment which controls the level of power in the core, and the components which

normally contain, come into direct contact with or control the primary coolant of the reactor core.

ANumeri cal control 0 c(c@ijrol aha pratess pedfioemedaby & demiee tthat makes use of

numeric data usually introduced as the operation is in progress (ref. ISO 2382).

AObject codeodo (9) means an equi pment executable form of &
(Agsgacwe coded (source |l anguage)) which has been compiled by
AOptical amplificationo (5), in optical communi cations, n

of optical signals that have been generated by a separate optical source, without conversion to electrical
signals, i.e. using semiconductor optical amplifiers, optical fibre luminescent amplifiers.

AOptical computero (4) means a computer designed or mo d i
computational logic elements are based on directly coupled optical devices.

AOptical integrated circuito (3) means a fimonolithic inte
one or more parts designed to function as a photosensor or photoemitter or to perform (an) optical or (an)
electro-optical function(s).

AiOptical switchingo (5) means the routing of or switchi
electrical signals.

a)

ioOverall current densityo ( 3)}urnanmthe oil (tehtee sumoof thelnumberofb er o f
turns multiplied by the maximum current carried by each turn) divided by the total cross-section of the coil
(comprising the superconducting filaments, the metallic matrix in which the superconducting filaments are

embedded, the encapsulating material, any cooling channels, etc.).

Gt FNOAOALI GAYy3 {dGFG§Se o617 o Aa I {GF3GS LI NIAOALN QG
AfPeak power o (6)s,t nrheecavresl tohfe phoiwgehre attained in the Al aser d
AiPersonal area networko (5) means a data communication sy

a. All ows an arbitrary number of i ndependent oactlyi nt er c o

with each other; and

b. Is confined to the communication between devices within the immediate vicinity of an individual person
or device controller (e.g. single room, office, or automobile).

Technical Note:
6Data deviced means trangmittinganreaeiving seguerecés lofaligital information.

ifiPower managemento (7) means changing the transmitted pow
at the fiaircrafto altitude is always at the minimum neces
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Pressure transducerso (2) are devices that convert press

APreviously separatedo (0 1) means the application of any
controlled isotope.

APrimary flight control o (7) means an fAaircraftodo stabilit
i.e. aerodynamic control surfaces or propulsive thrust vectoring.

APrincipal el emento (4), as it amptpd iwlen ni tCatregmlryc elmernts
than 35 % of the total value of the system of which it is an element. Element value is the price paid for the

element by the manufacturer of the system, or by the system integrator. Total value is the normal international

selling price to unrelated parties at the point of manufacture or consolidation of shipment.

AProductiondo (GTN NTN Al ) means all production phases,
manufacture, integration, assembly (mounting), inspection, testing, quality assurance.

AProduction equipmento (1 7 9) means tooling, templ at es,
mechanisms, test equipment, other machinery and components therefor, limited to those specially designed or
modifi ed f or fidevel opmentd or for one or more phases of Aproao

AProduction facilitieso (7 9) means fiproduction equi pment
into installations for fidevel opmentd or for one or more p
AProgrammeodo (2 6) means a sequence of i nstructions to cé¢

executable by an electronic computer.

APul se compressiono (6) means the coding and promgeessing o
of short time duration, while maintaining the benefits of high pulse energy.

1

Pul se durationo (6) is the duration of a fAlaserod pulse m

=13

Pul sed | asero (6) means a tlialisessthador bgaalto 2% seaonds.pul se dur at i

AQuantum cryptographybo (5) means a family of technique
Acryptographyo by mmecksanicalipropgertigs bfa phgsica systamnincluding those physical
properties explicitly governed by quantum optics, quantum field theory or quantum electrodynamics).

AfRadar frequency agilityo (6) means -random seégeeode,rthe gamier whi c h ¢
frequency of a pulsed radar transmitter between pulses or between groups of pulses by an amount equal to or
larger than the pulse bandwidth.

AfRadar spread spectrumo (6) means any modul ation techni gt
with a relatively narrow frequency band, over a much wider band of frequencies, by using random or pseudo-

random coding.

AfiRadi ant sensitivityo (6) is Radiant sensitivity (mA/ W) =



Technical Note:

QE is usually expressed as a percentage; however, for the purposes of this formula QE is expressed as a
decimal number less than one, e.g. 78 % is 0,78.

i Retailme bandwidtho (3) for Adynamic signal anaybeymer so i s
output to display or mass storage without causing any discontinuity in the analysis of the input data. For
analysers with more than one channel, t hti médamardwicdtntido g

be used to make the calculation.

i Retailme processingo (2 6 7) means the processing of data |
service, as a function of available resources, within a guaranteed response time, regardless of the load of the

system, when stimulated by an external event.

AfRepeatabilityo (7) means the closeness of agreement amo
under the same operating conditions when changes in conditions or non-operating periods occur between

measurements (Reference: IEEE STD 528-2001 (one sigma standard deviation)).

ARequired®d) ,(GAN dpplied to Atechnol ogyo, refers to only t
responsible for achieving or extending the controlled performance levels, characteristics or functions. Such

Airequiredo Atechnol ogyo may be shared by different goods.

AfResolutiono (2) means the | east i ncrement of a measuring
bit (ref. ANSI B-89.1.12).

iRi ot control agento (1, Jundam ¢ha expectes] uconditiorms no€ ess forwribti conltrol
purposes, produce rapidly in humans sensory irritation or disabling physical effects which disappear within a
short time following termination of exposure.

Technical Note:

Teargasesareasubsetof #firi ot control agentsao.

ARobotodo (2 8) means a manipulation mechani sm, -toointch may I
variety, may use sensors, and has all the following characteristics:

a. Is multifunctional;

b. Is capable of positioning or orienting material, parts, tools or special devices through variable
movements in three dimensional space;

c. Incorporates three or more closed or open loop servo-devices which may include stepping motors; and

d Has fuseifrblaecpsogrammabilityd by means of teach/ pl ay
electronic computer which may be a programmable logic controller, i.e. without mechanical
intervention.

NB: The above definition does not include the following devices:

1. Manipulation mechanisms which are only manually/ teleoperator controllable;



2. Fixed sequence manipulation mechanisms which are automated moving devices, operating according
to mechanically fixed programmed motions. The programme is mechanically limited by fixed stops,
such as pins or cams. The sequence of motions and the selection of paths or angles are not variable
or changeable by mechanical, electronic or electrical means;

3. Mechanically controlled variable sequence manipulation mechanisms which are automated moving
devices, operating according to mechanically fixed programmed motions.

The programme is mechanically limited by fixed, but adjustable stops, such as pins or cams. The sequence of
motions and the selection of paths or angles are variable within the fixed programme pattern. Variations or
modifications of the programme pattern (e.g. changes of pins or exchanges of cams) in one or more motion
axes are accomplished only through mechanical operations;

4. Non-servo-controlled variable sequence manipulation mechanisms which are automated moving
devices, operating according to mechanically fixed programmed motions. The programme is variable
but the sequence proceeds only by the binary signal from mechanically fixed electrical binary devices
or adjustable stops;

5. Stacker cranes defined as Cartesian coordinate manipulator systems manufactured as an integral part
of a vertical array of storage bins and designed to access the contents of those bins for storage or
retrieval.

ARotary atomisationo (1) means a process to reduce a stre
of 500 micrometer or less by centrifugal force.

ARovingo (1) is & 2WYyn dblfe a(ptpy wixd alaltye |l ¥y2 parall el éstrandso.
NB: 6Strandd is a bundle of fimonofilamentso (typically ov

i Ruonut 0 (-c2-tjue runmiong) means radial displacement in one revolution of the main spindle measured in
a plane perpendicular to the spindle axis at a point on the external or internal revolving surface to be tested
(Reference: ISO 230/1 1986, paragraph 5.61).

AfScale factoro (gyro or accelerometer) (7) means the rati
to be measured. Scale factor is generally evaluated as the slope of the straight line that can be fitted by the
method of least squares to input-output data obtained by varying the input cyclically over the input range.

AiSettling timeo (3) means t he e withimene-halé lyt wfi thre dirhl vdlue wheh he out p
switching between any two levels of the converter.

ASHPLO is equivalent to Asuper high power | asero.

nSignal analyserso (3) means apparatus capable of measur
frequency components of multi-frequency signals.

nSignal processingo (3 4 5 6) means t he-begimgosgreals & ng of ¢
algorithms such as time compression, filtering, extraction, selection, correlation, convolution or transformations
between domains (e.g. fast Fourier transform or Walsh transform).

AiSoftwareo (GSN Al l) means a <collection of one or mor e
tangible medium of expression.



NB: OMi croprogr amme 6 mfeeementanainstsuetiqns, enaictaned in a special storage, the
execution of which is initiated by the introduction of its reference instruction into an instruction register.

iSource coded (or source | anguage) ofrforeproc®gsesiwisichmaybeo nveni en
turned by a programming system into equipment executable
iSpacecrafto (7 9) means active and passive satellites an
ASpagcueal i fiedo (3 6 8) refers to products designed, ma n u f

mechanical or environmental requirements for use in the launch and deployment of satellites or high altitude
flight systems operating at altitudes of 100 km or higher.

ASpecial fissile mat €89 usahidm-2(303), nfieuarnasn ipulnu teonnriiucthed i n the |
and any material containing the foregoing.

AiSpecific moduluso (0 1 19) i s Yo unmalisidednby dpedifioc seightin pascal s
N/m?, measured at a temperature of (296 + 2) K ((23 + 2) °C) and a relative humidity of (50 + 5) %.

AiSpecific tensile strengtho (0 1 9) i s ufldividenaytspecificensi | e s
weight in N/m? , measured at a temperature of (296 + 2) K ((23 + 2) °C) and a relative humidity of (50 + 5) %.

ASpl at Quenchingo (1) means a process to O6solidify rapid
block, forming a flake-like product.

NB: 6Solidify rapidlyé solidification of molten materi al

AiSpread spectrumo (5) means t he techni é¢and comrhuaicagoh y energ
channel is spread over a much wider energy spectrum.

ASpread spectdsmé fRddar (6pread spectrumo

AStabilityo (7) means the standard deviation (1 sigma)
calibrated value measured under stable temperature conditions. This can be expressed as a function of time.

iStates (not) Party to the Chemical Weapon Conventiono (1
Prohibition of the Development, Production, Stockpiling and Use of Chemical Weapons has (not) entered into

force.

i Su b s t(3) smeamsoa sheet of base material with or without an interconnection pattern and on which or

within which 6discrete componentsdé or integrated circuits
NB1l: O6Di screte componentdé: a separ at evhgxtepaomhnectioasd éci rcui t
NB2: O6Circuit elementdé: a single active or passive functio

transistor, one resistor, one capacitor, etc.

AiSubstrate blankso (6) means monolithic compounds with d
elements such as mirrors or optical windows.

iSwubni t of toxino (1) is a structurally and functionally d



ASepal l oyso (2 -2gbaltnoeicomizmse alioys kagimg strengths superior to any alloys in the AlSI
300 series at temperatures over 922 K (649 °C) under severe environmental and operating conditions.

ASuperconducti veodo (1 Is3i.e. Bnetds, dlgys ommmapowndsméithecanilose all electrical
resistance, i.e. which can attain infinite electrical conductivity and carry very large electrical currents without
Joule heating.

NB: The fisuperconductiveo sduwalel yofcharmattenriiasledi vyi radifivcir i
critical magnetic field, which is a function of temperature, and a critical current density which is, however, a
function of both magnetic field and temperature.

ASuper High Power Lassr a (il Rr®) c@@abme of delivering (
output energy exceeding 1 kJ within 50 ms or having an average or CW power exceeding 20 kW.

ASuperplastic formingo (1 2) means a def orallyxzhaiadgenseppr ocess
by low values of elongation (less than 20 %) at the breaking point as determined at room temperature by

conventional tensile strength testing, in order to achieve elongations during processing which are at least 2

times those values.

fiSymmetric algorithmo (5) means a <cryptographic algorithr
decryption.

NB: A common use of Asymmetric algorithmso is confidenti al

AfSystem trackso (6) means pr otageadar tbflightptam postibrd dnéupdated usi on o
aircraft flight position report available to the Air Traffic Control centre controllers.

ASystolic array computero (4) means a computer where the
controllable at the logic gate level by the user.

ATapeodo (1) is a materi al constructed of interlaced or wuni
or Ayarnso, etc., wuswually prei mpregnated with resin.

NB: 6Strandd is a bundle of fAmonofilamentsod (typically ove
AiTechnol ogyo (GTN NTN AlIl) means specific information nec
of goods. This informanicmaltdkhéeéadt be Doemhof cdlt eassi stanc
NB 1: 6Technical assistancedéd may take forms such as instru
consulting services and may involve the transfer of o6tech
NB 2: 6Techni cal d at a &uchnes \bluepriatk @land, diagrams, models, formulae, tables,

engineering designs and specifications, manuals and instructions written or recorded on other media or devices
such as disk, tape, read-only memories.

ATilting spindl ehdlding 8pindlenwéhiahnadters,aduringotbel machining process, the angular
position of its centre line with respect to any other axis.

ATi me constantodo (6) is the time taken from the applicatio
value of 1-1/e times the final value (i.e. 63 % of the final value).



ATip shroudo (9) means a stationary ring component (sol ic

engine turbine casing or a feature at the outer tip of the turbine blade, which primarily provides a gas seal
between the stationary and rotating components.

ATot al control of flighto (7) means an automated control
mission objectives responding to real-time changes in data regardingobject i ves, hazards or other
ATot al digital transfer rateo (5) means the number of ©bi

time passing between corresponding equipment in a digital transmission system.

NB: See al sb fidagstar rateo.

=1

AToxinso (1 2) means toxins in the form of del i berately

produced, other than toxins present as contaminants of other materials such as pathological specimens, crops,
foodstuffs or seed stocks of fimicroorgani smso.

ATransfer |l asero (6) means a filasero in which the | asing

collision of a non-lasing atom or molecule with a lasing atom or molecule species.

Towdo (1) is a bundle of fAmonofilamentso, uswually approxi

t

ATunabled (6) means the ability of a fAlasero to produce
sever al il asero transitions. A line selectabloe tiilammsernd omr
and is not considered fitunabl eo.

AUnmanned Aeri al Vehicleo (AUAVO) (9) means any aircraft

flight and navigation without any human presence on board.

AUrani um enrichedd5 nrt h2e3 3ios o(t0Ogpemse ans uranium containing
in an amount such that the abundance ratio of the sum of these isotopes to the isotope 238 is more than the
ratio of the isotope 235 to the isotope 238 occurring in nature (isotopic ratio 0,71 per cent).

1

AfUsed (GTN NTN Al ) me ans 0 p e qsitetinstalation), maingenaace chetking,n (i ncl

repair, overhaul and refurbishing.

User accessible programmabilityo (6) means t he facil
programmesoOo by means other than:

ot Ot

a. A physical change in wiring or interconnections; or
b. The setting of function controls including entry of parameters.

AivVaccineo (1) is a medicinal product in a pharmaceuti cal
trial authorisation from, the regulatory authorities of either the country of manufacture or of use, which is

intended to stimulate a protective immunological response in humans or animals in order to prevent disease in

those to whom or to which it is administered.

AVacuum Atomi sationo (1) means a process to reduce a mol
micrometre or less by the rapid evolution of a dissolved gas upon exposure to a vacuum.



AVari able geometry airfoilso (7) means the wuse of traildi
nose droop, the position of which can be controlled in flight.

AYarlno i(s a bundle of twisted 6strandso.

NB: 6Strandd is a bundle of fimonofilamentso (typically ov
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CATEGORY 0

NUCLEAR MATERIALS, FACILITIES, AND EQUIPMENT

DUAL-USE ITEMS LIST

Category
Code

Items Description

Note

Relevant Authority

Category 0: NUCLEAR MATERIALS, FACILITIES, AND EQUIPMENT

0A

Systems, Equipment and Components

0AO001

ANucl ear reactorso and speci al
and components therefor, as follows:

a.

AiNucl ear reactor so;

Metal vessels, or major shop-fabricated parts therefor,
including the reactor vessel head for a reactor pressure
vessel, specially designed or prepared to contain the core of
a fAnuclear reactor o;

Manipulative equipment specially designed or prepared for
inserting or removing fuel i

Control rods specially designed or prepared for the control of
t he fission process in a
suspension structures therefor, rod drive mechanisms and
rod guide tubes;

Pressure tubes specially designed or prepared to contain fuel
el ements and the primary coo
operating pressure in excess of 5.1 MPa,;

Atomic Energy
Licensing Board
(AELB), MOSTI




Category Items Description Note Relevant Authority
Code

f.  Zirconium metal and alloys in the form of tubes or assemblies
of tubes in which the ratio of hafnium to zirconium is less than
1:500 parts by weight, specially designed or prepared for use
in a Anuclear reactor o;

g. Coolant pumps specially designed or prepared for circulating
the primary cool ant of Anucl

h. 6 Nucl ear r eact allydesignédeor prepdresl or | Note: I n OAO001. h. 6nucl €
use in a Anucl ear reactor o, means any major structure within a reactor
core, fuel channels, thermal shields, baffles, core grid plates, | vessel which has one or more functions such
and diffuser plates; as supporting the core, maintaining fuel

alignment, directing primary coolant flow,

i. Heat exchangers (steam generators) specially designed or | providing radiation shields for the reactor
prepared foruseint he pri mary ¢ ool an t|vessel, and guiding in-core instrumentation.
reactor 0;

j- Neutron detection and measuring instruments specially
designed or prepared for determining neutron flux levels
within the core of a finucl ea

0B Test, Inspection and Production Equipment
0B001 Pl ant for t he separation of Atomic Energy

fidepl eted wuraniumd and PdAspeci
designed or prepared equipment and components therefor, as
follows:

a. Pl ant specially designed for
urani umo, fdepl eted wurani umo
as follows:

1. Gas centrifuge separation plant;

Licensing Board
(AELB), MOSTI




Category
Code

Items Description

Note

Relevant Authority

Gaseous diffusion separation plant;
Aerodynamic separation plant;
Chemical exchange separation plant;
lon-exchange separation plant;

At omic vapour @Al asero isot

Mol ecul ar fAl aserd isotope

Plasma separation plant;

Electromagnetic separation plant;

Gas centrifuges and assemblies and components, specially
designed or prepared for gas centrifuge separation process,

as follows:

Gas centrifuges;
Complete rotor assemblies;

Rotor tube cylinders with a wall thickness of 12 mm or
less, a diameter of between 75 mm and 400 mm, made
from O0higtbbdesnnsienygtmati o ma

Rings or bellows with a wall thickness of 3 mm or less
and a diameter of between 75 mm and 400 mm and
designed to give local support to a rotor tube or to join a
number together made fr om -tédemsigyh

rati o materi al sb6;

Note:

material o

I n 0BOO1. b -:to-dénsiiy ato
means any of

Maraging steel capable of an
ultimate tensile strength of 2 050
MPa or more;

Aluminium alloys capable of an
ultimate tensile strength of 460 MPa
or more; or

AFi brous or fila
wi t h pacififsi c mo d u |
than 3.18 x10° m and a
tensile strengthi@éx
10%m:




Category
Code

Items Description

Note

Relevant Authority

10.

11.

Baffles of between 75 mm and 400 mm diameter for
mounting inside a rotor t-y
toodensity ratio material so.

Top or bottom caps of between 75 mm and 400 mm
diameterto fitt he ends of a rotor
strength-to-densi ty ratio materi a

Magnetic suspension bearings consisting of an annular
magnet suspended within a housing made of or
protected by fdAmaterial s g0
containing a damping medium and having the magnet
coupling with a pole piece or second magnet fitted to the
top cap of the rotor;

Specially prepared bearings comprising a pivot-cup
assembly mounted on a damper;

Molecular pumps comprised of cylinders having
internally machined or extruded helical grooves and
internally machined bores;

Ring-shaped motor stators for multiphase AC hysteresis
(or reluctance) motors for synchronous operation within
a vacuum in the frequency range of 600 to 2 000 Hz and
a power range of 50 to 1 000 Volt-Amps;

Centrifuge housing/recipients to contain the rotor tube
assembly of a gas centrifuge, consisting of a rigid
cylinder of wall thickness up to 30 mm with precision
machined ends and made of
resistant to corrosion by UF¢ 0 ;




Category
Code

Items Description

Note

Relevant Authority

12. Scoops consisting of tubes of up to 12 mm internal
diameter for the extraction of UFs gas from within a
centrifuge rotor tube by a Pitot tube action, made of or
protected by fAmaterial gore

13. Frequency changers (converters or inverters) specially
designed or prepared to supply motor stators for gas
centrifuge enrichment, having all of the following
characteristics, and specially designed components
therefor:

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

Harmonic distortion of less than 2 %; and

An efficiency greater than 80 %;

14. Bel | ows val ves mad e of 0]
resistant to corrosionby UFs 0, wi th a di a
to 160 mm;

Equipment and components, specially designed or prepared
for gaseous diffusion separation process, as follows:

1. Gaseous diffusion barriers made of porous metallic,
pol ymer or ceramic fAmater.|
UF¢0 with a pore size of 1(
mm or less, and, for tubular forms, a diameter of 25 mm
or less;

2. Gaseous diffuser housings made of or protected by

imaterials resistaont to co




Category
Code

Items Description

Note

Relevant Authority

Compressors (positive displacement, centrifugal and
axial flow types)or gas blowers with a suction volume
capacity of 1 m*min or more of UFs , and discharge
pressure up to 666.7kPa, made of or protected by
Aimaterials resista@nt to co

Rotary shaft seals for compressors or blowers specified
in 0B001.c.3. and designed for a buffer gas in-leakage
rate of less than 1 000 cm ® /min.;

Heat exchangers made of aluminium, copper, nickel, or
alloys containing more than 60 per cent nickel, or
combinations of these metals as clad tubes, designed to
operate at sub-atmospheric pressure with a leak rate
that limits the pressure rise to less than 10 Pa per hour
under a pressure differential of 100 kPa;

Bell ow valves mad e of or
resistant to corrosion by UFg @ with a diameter of 40 mm
to 1 500 mm;

Equipment and components, specially designed or prepared
for aerodynamic separation process, as follows:

Separation nozzles consisting of slit-shaped, curved
channels having a radius of curvature less than 1 mm,
resistant to corrosion by UF , and having a knife-edge
contained within the nozzle which separates the gas
flowing through the nozzle into two streams;

Tangential inlet flow-driven cylindrical or conical tubes,
(vortex tubes), ma d e atefials

resistant to corrosion by UFg0 wi t h a d




Category
Code

Items Description

Note

Relevant Authority

between 0.5 cm and 4 cm and a length to diameter ratio
of 20:1 or less and with one or more tangential inlets;

Compressors (positive displacement, centrifugal and

axial flow types) or gas blowers with a suction volume

capacity of 2 m*min or more, made of or protected by

Aimaterial s resi stand, tandc
shaft seals therefor;

He a't exchangers made of 0
resistant to corrosion by UF¢0 ;

Aerodynamic separation element housings, made of or

protected by fAmaterial sgor ¢
contain vortex tubes or separation nozzles;

Bel |l ows val ves mad e of o]
resistant to corrosionby UFs 0, wi th a di a
500 mm;

Process systems for separating UFg from carrier gas
(hydrogen or helium) to 1 ppm UFg content or less,
including:

a. Cryogenic heat exchangers and cryoseparators
capable of temperatures of 153K (i 120 °C) or less;

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

c. Separation nozzle or vortex tube units for the
separation of UFg from carrier gas;

d. UF cold traps capable of temperatures of 253 K (i




Category
Code

Items Description

Note

Relevant Authority

120 °C) or less;

Equipment and components, specially designed or prepared
for chemical exchange separation process, as follows:

1. Fast-exchange liquid-liquid pulse columns with stage
residence time of 30 seconds or less and resistant to
concentrated hydrochloric acid (e.g. made of or
protected by suitable plastic materials such as
fluorocarbon polymers or glass);

2. Fast-exchange liquid-liquid centrifugal contactors with
stage residence time of 30 seconds or less and resistant
to concentrated hydrochloric acid (e.g. made of or
protected by suitable plastic materials such as
fluorocarbon polymers or glass);

3. Electrochemical reduction cells resistant to concentrated
hydrochloric acid solutions, for reduction of uranium
from one valence state to another;

4.  Electrochemical reduction cells feed equipment to take
U™ from the organic stream and, for those parts in
contact with the process stream, made of or protected
by suitable materials (e.g. glass, fluorocarbon polymers,
polyphenyl sulphate, polyether sulfone and resin-
impregnated graphite);

5. Feed preparation systems for producing high purity
uranium chloride solution consisting of dissolution,
solvent extraction and/or ion exchange equipment for
purification and electrolytic cells for reducing the
uranium U*%orU™to U™




Category
Code

Items Description

Note

Relevant Authority

6. Uranium oxidation systems for oxidation of U™ to
U+4;

Equipment and components, specially designed or prepared
for ion-exchange separation process, as follows:

1. Fast reacting ion-exchange resins, pellicular or porous
macro-reticulated resins in which the active chemical
exchange groups are limited to a coating on the surface
of an inactive porous support structure, and other
composite structures in any suitable form, including
particles or fibres, with diameters of 0.2 mm or less,
resistant to concentrated hydrochloric acid and
designed to have an exchange rate half-time of less
than 10 seconds and capable of operating at
temperatures in the range of 373 K (100 °C) to 473 K
(200 °C);

2. lon exchange columns (cylindrical) with a diameter
greater than 1 000 mm, made of or protected by
materials resistant to concentrated hydrochloric acid
(e.g. titanium or fluorocarbon plastics) and capable of
operating at temperatures in the range of 373 K (100
°C) to 473 K (200 °C) and pressures above 0.7MPa;

3. lon exchange reflux systems (chemical or
electrochemical oxidation or reduction systems) for
regeneration of the chemical reducing or oxidising
agents used in ion exchange enrichment cascades;

Equipment and components, specially designed or prepared
for atomic vapour filasero is
as follows:




Category
Code

Items Description

Note

Relevant Authority

1.  High power strip or scanning electron beam guns with a
delivered power of more than 2,5 kW/cm for use in
uranium vaporisation systems;

2. Liquid uranium metal handling systems for molten
uranium or uranium alloys, consisting of crucibles, made
of or protected by suitable corrosion and heat resistant
materials (e.g. tantalum, yttria-coated graphite, graphite
coated with other rare earth oxides or mixtures thereof),
and cooling equipment for the crucibles;

3. Product and tails collector systems made of or lined with
materials resistant to the heat and corrosion of uranium
metal vapour or liquid, such as yttria-coated graphite or
tantalum;

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

5, iLaserso or @Al asero systen
isotopes with a spectrum frequency stabiliser for
operation over extended periods of time;

Equipment and components, specially designed or prepared
for mol ecul ar il asero isoto]
chemical reaction by isotope selective laser activation
(CRISLA), as follows:

1. Supersonic expansion nozzles for cooling mixtures of

UF¢ and carrier gas to 150 K (i 123 °C) or less and

NB: SEE ALSO 2A225.

NB: SEE ALSO 6A005 AND 6A205.




Category
Code

Items Description

Note

Relevant Authority

6.

made from fAmaterials re&; s

Uranium pentafluoride (UFs) product collectors
consisting of filter, impact, or cyclone-type collectors or
combinations thereof, and
to corrosion by UF5 /UF4 0 ;

Compressors mad e of or |
resistant to corrosion by UFg 0 , and rotar
therefor;

Equipment for fluorinating UF5 (solid) to UF¢ (gas);

Process systems for separating UFg from carrier gas
(e.g. nitrogen or argon) including:

a. Cryogenic heat exchangers and cryoseparators
capable of temperatures of 153 K (i 120 °C) or
less;

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

c. UFg cold traps capable of temperatures of 253 K (i
20 °C) or less;

AfilLaserso or Al asero systen
isotopes with a spectrum frequency stabiliser for
operation over extended periods of time;

Equipment and components, specially designed or prepared
for plasma separation process, as follows:

1.

Microwave power sources and antennae for producing

NB: SEE ALSO 6A005 AND 6A205.




Category
Code

Items Description

Note

Relevant Authority

or accelerating ions, with an output frequency greater
than 30 GHz and mean power output greater than 50
kKW;

2. Radio frequency ion excitation coils for frequencies of
more than 100 kHz and capable of handling more than
40 kW mean power;

3. Uranium plasma generation systems;

4. Liquid metal handling systems for molten uranium or
uranium alloys, consisting of crucibles, made of or
protected by suitable corrosion and heat resistant
materials (e.g. tantalum, yttria-coated graphite, graphite
coated with other rare earth oxides or mixtures thereof),
and cooling equipment for the crucibles;

5.  Product and tails collectors made of or protected by
materials resistant to the heat and corrosion of uranium
vapour such as yttria-coated graphite or tantalum;

6. Separator module housings (cylindrical) for containing
the uranium plasma source, radio-frequency drive coil
and the product and tails collectors and made of a
suitable non-magnetic material (e.g. stainless steel);

Equipment and components, specially designed or prepared
for electromagnetic separation process, as follows:

1. lon sources, single or multiple, consisting of a vapour
source, ioniser, and beam accelerator made of suitable
non-magnetic materials (e.g. graphite, stainless steel, or
copper) and capable of providing a total ion beam
current of 50 mA or greater;

NB: SEE ALSO 2A225.




Category
Code

Items Description

Note

Relevant Authority

6.

lon collector plates for collection of enriched or depleted
uranium ion beams, consisting of two or more slits and
pockets and made of suitable non-magnetic materials
(e.g. graphite or stainless steel);

Vacuum housings for uranium electromagnetic
separators made of non-magnetic materials (e.g.
stainless steel) and designed to operate at pressures of
0.1Pa or lower;

Magnet pole pieces with a diameter greater than 2 m;

High voltage power supplies for ion sources, having all
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% over a
period of 8 hours;
Magnet power supplies (high power, direct current)
having all of the following characteristics:
a. Capable of continuous operation with a current
output of 500 A or greater at a voltage of 100 V or

greater; and

b. Current or voltage regulation better than 0.01%

NB: SEE ALSO 3A227.

NB: SEE ALSO 3A226.




Category Items Description Note Relevant Authority
Code
over a period of 8 hours.
0B002 Specially designed or prepared auxiliary systems, equipment and Atomic Energy

components, as follows, for isotope separation plant specified in
0B001, made of orpr ot ected by fAmateri a
by UF¢0 :

a. Feed autoclaves, ovens or systems used for passing UFg to
the enrichment process;

b. Desublimers or cold traps, used to remove UFg from the
enrichment process for subsequent transfer upon heating;

c. Product and tails stations for transferring UF¢ into containers;

d. Liquefaction or solidification stations used to remove UFg
from the enrichment process by compressing, cooling and
converting UF to a liquid or solid form;

e. Piping systems and header systems specially designed for
handling UFg within gaseous diffusion, centrifuge or
aerodynamic cascades;

1. Vacuum manifolds or vacuum headers having a suction
capacity of 5 m® /minute or more; or

2. Vacuum pumps specially designed for use in UFg bearing
atmospheres;

f. UFg mass spectrometers/ion sources specially designed or
prepared for taking on-line samples of feed, product or tails
from UFg gas streams and having all of the following
characteristics:

Licensing Board
(AELB), MOSTI




Category Items Description Note Relevant Authority
Code
1. Unit resolution for mass of more than 320 amu;
2. lon sources constructed of or lined with nichrome or
monel, or nickel plated;
3. Electron bombardment ionisation sources; and
4. Collector system suitable for isotopic analysis.
0B003 Plant for the conversion of uranium and equipment specially Atomic Energy
designed or prepared therefor, as follows: Licensing Board
(AELB), MOSTI
a. Systems for the conversion of uranium ore concentrates to
UO; ;
b. Systems for the conversion of UO; to UFg ;
c. Systems for the conversion of UO; to UO, ;
d. Systems for the conversion of UO, to UF, ;
e. Systems for the conversion of UF, to UFg ;
f.  Systems for the conversion of UF, to uranium metal;
g. Systems for the conversion of UFg to UO, ;
h. Systems for the conversion of UF¢ to UF, ;
i. Systems for the conversion of UO, to UCl, .
0B004 Plant for the production or concentration of heavy water, Atomic Energy

deuterium and deuterium compounds and specially designed or
prepared equipment and components therefor, as follows:

Licensing Board
(AELB), MOSTI




Category
Code

Items Description

Note

Relevant Authority

Plant for the production of heavy water, deuterium or
deuterium compounds, as follows:

Water-hydrogen sulphide exchange plants;

2.  Ammonia-hydrogen exchange plants;

Equipment and components, as follows:

Water-hydrogen sulphide exchange towers fabricated
from fine carbon steel (e.g. ASTM A516) with diameters
of 6 m to 9 m, capable of operating at pressures greater
than or equal to 2 MPa and with a corrosion allowance of
6mm or greater;

Single stage, low head (i.e. 0.2MPa) centrifugal blowers
or compressors for hydrogen sulphide gas circulation (i.e.
gas containing more than 70% H,S) with a throughput
capacity greater than or equal to 56 m* /second when
operating at pressures greater than or equal to 1.8 MPa
suction and having seals designed for wet H,S service;

Ammonia-hydrogen exchange towers greater than or
equal to 35 m in height with diameters of 1.5 m to 2.5 m
capable of operating at pressures greater than 15 MPa;

Tower internals, including stage contactors, and stage
pumps, including those which are submersible, for heavy
water production utilising the ammonia-hydrogen
exchange process;

Ammonia crackers with operating pressures greater than
or equal to 3MPa for heavy water production utilising the




Category Items Description Note Relevant Authority
Code
ammonia-hydrogen exchange process;
Infrared absorption analysers capable of on-line
hydrogen/deuterium ratio analysis where deuterium
concentrations are equal to or greater than 90%;
Catalytic burners for the conversion of enriched
deuterium gas into heavy water utilising the ammonia-
hydrogen exchange process;
Complete heavy water upgrade systems, or columns
therefor, for the upgrade of heavy water to reactor-grade
deuterium concentration.
0B005 Pl ant specially designed for Note: pl ant for the f Atomic Energy
fuel elements and specially designed or prepared equipment |r eact or 0O fuel el ement Licensing Board
therefor. which: (AELB), MOSTI
Normally comes into direct contact
with or directly processes or controls
the production flow of nuclear
materials;
Seals the nuclear materials within
the cladding;
Checks the integrity of the cladding
or the seal; or
Checks the finish treatment of the
sealed fuel.
0B006 Pl ant for the reprocessing o fl Note:0BOO06 includes: Atomic Energy

elements, and specially designed or prepared equipment and

Licensing Board




Category
Code

Items Description

Note

Relevant Authority

components therefor.

Plant for the reprocessing of
irradi ated Anucl
elements including equipment and
components which normally come
into direct contact with and directly
control the irradiated fuel and the
major nuclear material and fission
product processing streams;

. Fuel element chopping or shredding

machines, i.e. remotely operated
equipment to cut, chop, shred or
shear irradiated
assemblies, bundles or rods;

. Dissolvers, critically safe tanks (e.g.

small diameter, annular or slab tanks)
specially designed or prepared for the
di ssolution of i

reactor o fuel , w h

withstanding hot, highly corrosive
liquids, and which can be remotely
loaded and maintained;

. Counter-current solvent extractors

and ion-exchange processing
equipment specially designed or
prepared for use in a plant for the
reprocessing of

urani umo, fdepl et

=1}

special fissile

. Holding or storage vessels specially

designed to be critically safe and

f

n

(AELB), MOSTI




Category
Code

Items Description

Note

Relevant Authority

resistant to the corrosive effects of
nitric acid;

Note: Holding or storage vessels may have the
following features:

1. Walls or internal structures with
a boron equivalent (calculated
for all constituent elements as
defined in the Note to 0C004) of
at least two per cent;

2. A maximum diameter of 175 mm
for cylindrical vessels; or

3. A maximum width of 75 mm for either a slab
or annular vessel.

f. Process  control instrumentation
specially designed or prepared for
monitoring or  controlling the

reprocessin g of irradi
urani umo, fdepl et

ispecial fissile

n

0BOO7

Plant for the conversion of plutonium and equipment specially

designed or prepared therefor, as follows:

Atomic Energy
Licensing Board
(AELB), MOSTI

a. Systems for the conversion of plutonium nitrate to oxide;
b. Systems for plutonium metal production.
oC Materials




Category
Code

Items Description

Note

Relevant Authority

0C001

ANatur al

uraniumo or fdepleted

metal, alloy, chemical compound or concentrate and any other
material containing one or more of the foregoing;

0C001 does not control the following:

Four gr ammes or
urani umo or fAdepl
contained in a sensing component in
instruments;

iDepl et ed ur ani
fabricated for the following civil non-
nuclear applications:

1. Shielding;

2. Packaging;

3. Ballasts having a mass not
greater than 100Kkg;

4. Counter-weights having a mass
not greater than 100kg;

. Alloys containing less than 5%

thorium;

. Ceramic products containing thorium,

which have been manufactured for
non-nuclear use.

Atomic Energy
Licensing Board
(AELB), MOSTI

0C002

AiSpeci al

fissile material so

0C002 does not con
grammeso or |l ess when
component in instruments.

Atomic Energy
Licensing Board
(AELB), MOSTI

0C003

Deuterium, heavy water (deuterium oxide) and other compounds
of deuterium, and mixtures and solutions containing deuterium, in

Atomic Energy
Licensing Board




Category
Code

Items Description

Note

Relevant Authority

which the isotopic ratio of deuterium to hydrogen exceeds
1:5 000.

(AELB), MOSTI

0C004

Graphite, nuclear grade, having a purity level of less than 5 parts
per million O6boron equivalent
1.5 glcm 2.

NB: SEE ALSO 1C107
Note 1. 0C004 does not control the following:

a. Manufactures of graphite having a
mass less than 1 kg, other than
those specially designed or prepared
for use in a nuclear reactor;

b. Graphite powder.

Note 2: | n 0C004, O6boron

defined as the sum of BE, for impurities
(excluding BEgywn Since carbon is not
considered an impurity) including boron, where:

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

where CF is the conversion factor
z XAg
g XAz

=

Co

a n dgain d, ade the thermal neutron capture
cross sections (in barns) for naturally occurring
boron and element Z respectively; and Ag and
A; are the atomic masses of naturally occurring
boron and element Z respectively.

Atomic Energy
Licensing Board
(AELB), MOSTI

0C005

Specially prepared compounds or powders for the manufacture of
gaseous diffusion barriers, resistant to corrosion by UFg (e.g.

Atomic Energy
Licensing Board




Category Items Description Note Relevant Authority
Code

nickel or alloy containing 60 weight per cent or more nickel, (AELB), MOSTI
aluminium oxide and fully fluorinated hydrocarbon polymers),
having a purity of 99.9 weight per cent or more and a mean
particle size of less than 10 micrometres measured by American
Society for Testing and Materials (ASTM) B330 standard and a
high degree of particle size uniformity.

(0] Software

0D001 iSoftwaredo specially designed Atomic Energy
Aproductiond or Auseod of goods Licensing Board

(AELB), MOSTI

OE Technology

OEOO01 ATechnol ogy o acc or dechmalogytNote forhihe Atomic Energy
fdevel opment 0, fiproducti ondo of Licensing Board
Category. (AELB), MOSTI




CATEGORY 1

SPECIAL MATERIALS AND RELATED EQUIPMENT



Category Items Description Note Relevant Authority
Code
Category 1: SPECIAL MATERIALS AND RELATED EQUIPMENT
1A Systems, Equipment and Components
1A001 Components made from fluorinated compounds, as follows: Atomic Energy
Licensing Board
a. Seals, gaskets, sealants or fuel bladders, specially designed (AELB), MOSTI
for faircrafto or aerospace
weight of any of the materials specified in 1C009.b. or
1C009.c.;
b. Piezoelectric polymers and copolymers, made from
vinylidene fluoride (CAS 75-38-7) materials, specified in
1C009.a., having all of the following:
1. Insheet or film form; and
2. With a thickness exceeding
c. Seals, gaskets, valve seats, bladders or diaphragms, having
all of the following: Note: In 1A00l.c., 6 mi ssi |l ed me
rocket systems and unmanned aerial vehicle
1. Made from fluoroelastomers containing at least one | systems.
vinylether group as a constitutional unit; and
2. Specially designed for il ai
use.
1A002 AComposited structures or | ami|NB:SEEALSO 1A202,9A010 AND 9A110 Atomic Energy
Licensing Board
a. Consisting of an organic fAm¢Notel: 1A002 does not control composite (AELB), MOSTI

1C010.c., 1C010.d. or 1C010.e.; or

structures or laminates made from
epoxy resin impregnated carbon




Category
Code

Items Description

Note

Relevant Authority

b.

Consisting of a met al or ca
following:
1. Carbon Afibrous or fil amen
following:
a A fispeciul iso mexelse #of m; gnd

b. A fispecific tensi 1&7xMmroe |

2. Materials specified in 1C010.c.

Afibrous or filam
the repair of Aci v
laminates, having all of the following:

a. An area not exceeding 1m ?;

b. A length not exceeding 2.5m; and
c. A width exceeding 15mm.

1A002 does not control semi-finished

items, specially designed for purely
civilian applications as follows:

Note 2:

a. Sporting goods;

b. Automotive industry;

c. Machine tool industry;

d. Medical applications.
Note 3: 1A002.b.1. does not control semi-
finished items containing a maximum of two
dimensions of interwoven filaments and

specially designed for applications as follows:

a. Metal heat-treatment furnaces for
tempering metals;

b. Silicon boule

equipment.

production

Note 4: 1A002 does not control finished items




Category Items Description Note Relevant Authority
Code
specially designed for a specific
application.
1A003 Manufactures of non-if usi bl ed ar omati c p| Note: 1A003 does not control manufactures Atomic Energy
tape or ribbon form having any of the following: when coated or laminated with copper Licensing Board
and designed for the production of (AELB), MOSTI
a. A thickness exceeding 0.254 mm; or electronic printed circuit boards.
b. Coated or laminated with carbon, graphite, metals or | NB: For fuBiblebo
magnetic substances. polyimides in any form, see 1C008.a.3.
1A004 Protective and detection equipment and components, other than | NB: SEE ALSO 2B351 AND 2B352. Atomic Energy

those specified in Military Items List, as follows:

a. Gas masks, filter canisters and decontamination equipment
therefor, designed or modified for defence against any of the
following, and specially designed components therefor:

1. Bi ol ogical agents fnadapted
2. Radioactive materusési nadal
3. Chemical warfare (CW) agents; or

4 AiRi ot control agentso, inc

a. U-Bromobenzeneacetonitrile, (Bromobenzyl cyanide)
(CA) (CAS 5798-79-8);

b. [(2-chlorophenyl) methylene] propanedinitrile, (o-
Chlorobenzylidenemalononitrile) (CS) (CAS 2698-41-
1);

c. 2-Chloro-l-phenyl et hanone, Phe

Note:

1A004 does not control:

a.

Personal

dosimeters;

radiation

monitoring

Equipment limited by design or
function to protect against hazards
specific to residential safety or civil
industries, including

1.

mining;

quarrying;

agriculture;
pharmaceutical,
medical;

veterinary;

Licensing Board
(AELB), MOSTI




Category
Code

Items Description

Note

Relevant Authority

chloroacetophenone) (CN) (CAS 532-27-4);
d. Dibenz-(b,f)-1,4-oxazephine (CR) (CAS 257-07-8);

e. 10-Chloro-5,10-dihydrophenarsazine, (Phenarsazine
chloride), (Adamsite), (DM) (CAS 578-94-9);

f.  N-Nonanoylmorpholine, (MPA) (CAS 5299-64-9);

Protective suits, gloves and shoes, specially designed or
modified for defence against any of the following:
1. Biol ogi cal

agents fAadapted

2. Radioactive materials fAada

3. Chemical warfare (CW) agents;

Detection systems, specially designed or modified for
detection or identification of any of the following, and
specially designed components therefor:

1. Biological

agents fAadapted

2. Radioactive materials fada

3. Chemical warfare (CW) agents.

Electronic equipment designed for automatically detecting or
identifying the presence of
6trace detectiond6 techniques
mobility spectrometry, differential mobility spectrometry,
mass spectrometry).

6Trace

7. environmental;
8. waste management;

9. food industry.

Technical Notes:

1A004 includes equipment and
components that have been identified,
successfully tested to national standards or
otherwise proven effective, for the
detection of or defence against radioactive
material s fadapted
bi ol ogi cal agoerntuss el a
chemical warfare age
control agent so, eve
components are used in civil industries
such as mining, quarrying, agriculture,
pharmaceuticals, medical, veterinary,
environmental, waste management, or the
food industry.

6Si mulantd is a subs
used in place of toxic agent (chemical or
biological) in training, research, testing or
evaluation.

Technical Note:

detectiond is ¢




Category Items Description Note Relevant Authority
Code
detect less than 1ppm vapour, or 1mg solid or
liquid.
Note 1: 1A004.d. does not control equipment
specially designed for laboratory use.
Note 2: 1A004.d. does not control non-contact
walk-through security portals.
1A005 Body armour, and specially designed components therefor, other | NB: SEE ALSO MILITARY ITEMS LIST. Atomic Energy
than those manufactured to military standards or specifications or Licensing Board
to their equivalents in performance. NB: For Afibrous or f (AELB), MOSTI
used in the manufacture of body
armour, see 1C010.
Note 1: 1A005 does not control body armour
or protective  garments, when
accompanying their
own personal protection.
Note 2: 1A005 does not control body armour
designed to provide frontal protection
only from both fragment and blast from
non-military explosive devices.
1A006 Equipment, specially designed or modified for the disposal of | NB: SEE ALSO MILITARY ITEMS LIST. Atomic Energy

improvised explosive devices, as follows, and specially designed

components and accessories therefor:

a.

b.

Remotely operated vehicles;

O0Di sruptorso.

Technical Note:

6Di sruptorso6 are devi g
the purpose of preventing the operation of an
explosive device by projecting a liquid, solid or
frangible projectile.

Licensing Board
(AELB), MOSTI




Category Items Description Note Relevant Authority
Code
Note: 1A006 does not control equipment
when accompanying its operator.
1A007 Equipment and devices, specially designed to initiate charges | NB: SEE ALSO MILITARY ITEMS LIST, Atomic Energy
and devices containing fiener ge|3A229 AND 3A232. Licensing Board
as follows: (AELB), MOSTI
Technical Notes:
a. Explosive detonator firing sets designed to drive explosive
detonators specified in 1A007.b.; 1. The word initiator or igniter is sometimes
used in place of the word detonator.
b. Electrically driven explosive detonators as follows:
2. For the purpose of 1A007.b. the detonators
1. Exploding bridge (EB); of concern all utilise a small electrical
conductor (bridge, bridge wire, or foil) that
2. Exploding bridge wire (EBW); explosively vaporises when a fast, high-
current electrical pulse is passed through
3. Slapper; it. In non-slapper types, the exploding
conductor starts a chemical detonation in a
4. Exploding foil initiators (EFI). contacting high explosive material such as
PETN (pentaerythritoltetranitrate). In
slapper  detonators, the explosive
vaporisation of the electrical conductor
drives a flyer or slapper across a gap, and
the impact of the slapper on an explosive
starts a chemical detonation. The slapper
in some designs is driven by magnetic
force. The term exploding foil detonator
may refer to either an EB or a slapper-type
detonator.
1A008 Charges, devices and components, as follows: Technical Note: Atomic Energy

a. 6Shaped chargesdé having all

6Shaped chargesbd ar e
shaped to focus the effects of the explosive

Licensing Board
(AELB), MOSTI




Category Items Description Note Relevant Authority
Code
1. Net Explosive Quantity (NEQ) greater than 90g; and blast.
2. Outer casing diameter equal to or greater than 75mm;
b. Linear shaped cutting charges having all of the following, and
specially designed components therefor:
1. An explosive load greater than 40g/m; and
2. A width of 20mm or more;
c. Detonating cord with explosive core load greater than 64 g/m;
d. Cultters, other than those specified in 1A008.b., and severing
tools, having a Net Explosive Quantity (NEQ) greater than
3.5 kg.
1A102 Resaturated pyrolised carbon-carbon components designed for Atomic Energy
space launch vehicles specified in 9A004 or sounding rockets Licensing Board
specified in 9A104. (AELB), MOSTI
1A202 Composite structures, other than those specified in 1A002, in the | NB: SEE ALSO 9A010 AND 9A110. Atomic Energy
form of tubes and having both of the following characteristics: Licensing Board
(AELB), MOSTI
a. Aninside diameter of between 75mm and 400mm; and
b. Made with any of t he nfibr
specified in 1C010.a. or b. or 1C210.a. or with carbon
prepreg materials specified in 1C210.c.
1A225 Platinised catalysts specially designed or prepared for promoting Atomic Energy

the hydrogen isotope exchange reaction between hydrogen and
water for the recovery of tritium from heavy water or for the

Licensing Board
(AELB), MOSTI




Category Items Description Note Relevant Authority
Code

production of heavy water.

1A226 Specialised packings which may be used in separating heavy Atomic Energy
water from ordinary water, having both of the following Licensing Board
characteristics: (AELB), MOSTI
a. Made of phosphor bronze mesh chemically treated to

improve wettability; and

b. Designed to be used in vacuum distillation towers.

1A227 High-density (lead glass or other) radiation shielding windows, | Technical Note: Atomic Energy
having all of the following characteristics, and specially designed Licensing Board
frames therefor: I n 1A227 t he term Oc¢ (AELB), MOSTI

viewing area of the window exposed to the
a. A 6cold ared®69nmjreater than lowest level of radiation in the design
application.

b. A density greater than 3g/cm® ; and
c. A thickness of 100mm or greater.

1B Test, Inspection and Production Equipment

1B001 Equi pment for t he producti on | NB: SEEALSO 1B101 AND 1B201. Atomic Energy
structures or Il ami nates spec Licensing Board
filamentary material so s p ec i f| Technical Note: (AELB), MOSTI

specially designed components and accessories therefor:

a. Filament winding machines, of which the motions for
positioning, wrapping and winding fibres are coordinated and

progr ammed in three or mo r €
axes, specially designed for
structures or laminates, fro m Aifibrous 0

materi al so;

For t he pur pose of 1
positioningd axes C oI
program direction, the position of the end
effector (i.e. head) in space relative to the work
piece at the correct orientation and direction to
achieve the desired process.




Category
Code

Items Description

Note

Relevant Authority

2. Equipment for the chemical vapour deposition of

3. Equipment for the wet-spinning of refractory ceramics

4. Equipment for converting aluminium containing precursor

Tape-laying machines, of which the motions for positioning
and laying tape or sheets are coordinated and programmed
in five or more O6primary SE€
designed for t he mahtueactaurr
O6mi ssiled structures;

Multidirectional, multidimensional weaving machines or
interlacing machines, including adapters and modification
kits, specially designed or modified for weaving, interlacing or
braiding fibres,ctulepr ficompos

Equipment specially designed or adapted for the production
of reinforcement fibres, as follows:

1. Equipment for converting polymeric fibres (such as
polyacrylonitrile, rayon, pitch or polycarbosilane) into

carbon fibres or silicon carbide fibres, including special
equipment to strain the fibre during heating;

elements or compounds, on heated filamentary
substrates, to manufacture silicon carbide fibres;

(such as aluminium oxide);

fibres into alumina fibres by heat treatment;

Equipment for producing prepregs specified in 1C010.e. by
the hot melt method;

Non-destructive inspection equipment specially designed for

icomposited materials, as fo

Note: I n 1BOO1.b., O6mi ss
rocket systems and unmanned aerial
vehicle systems.

Technical Note:

For the purposes of 1B001.c., the technique of
interlacing includes knitting.




Category Items Description Note Relevant Authority
Code
1. X-ray tomography systems for three dimensional defect
inspection;
2. Numerically controlled ultrasonic testing machines of
which the motions for positioning transmitters or
receivers are simultaneously coordinated and
programmed in four or more axes to follow the three
dimensional contours of the component under inspection;
g. Tow-placement machines, of which the motions for
positioning and laying tows or sheets are coordinated and
programmed in two or more O0p
specially designed for t he
airframe or Ogni ssilebd struct
1B002 Equipment for producing metal alloys, metal alloy powder or | NB: SEE ALSO 1B102. Atomic Energy
alloyed materials, specially designed to avoid contamination and Licensing Board
specially designed for use in one of the processes specified in (AELB), MOSTI
1C002.c.2.
1B003 Tool s, di es, moul ds or fixtur Atomic Energy
Adi ffusion bondingo titanium, Licensing Board
designed for the manufacture of any of the following: (AELB), MOSTI
a. Airframe or aerospace structures;
b. AAircrafto or arerospace engi
c. Specially designed components for structures specified in
1B003.a. or for engines specified in 1B003.b.
1B101 Equipment, other than that specified in 1B001, for the | NB: SEE ALSO 1B201. Controller

Aproductiond of structur al co




Category Items Description Note Relevant Authority
Code
designed components and accessories therefor: Note: Components and accessories
specified in 1B101 include moulds,
a. Filament winding machines or fibre placement machines, of mandrels, dies, fixtures and tooling for
which the motions for positioning, wrapping and winding the preform pressing, curing, casting,
fibres can be coordinated and programmed in three or more sintering or bonding of composite
axes, designed to fabricate composite structures or laminates structures, laminates and
from fibrous or filamentary materials, and coordinating and manufactures thereof.
programming controls;
b. Tape-laying machines of which the motions for positioning
and laying tape and sheets can be coordinated and
programmed in two or more axes, designed for the
manufacture of composite air
c. Equi pment designed or modi f
Afi baroufsi | amentary materi al s
1. Equipment for converting polymeric fibres (such as
polyacrylonitrile, rayon or polycarbosilane) including
special provision to strain the fibre during heating;
2. Equipment for the vapour deposition of elements or
compounds on heated filament substrates;
3. Equipment for the wet-spinning of refractory ceramics
(such as aluminium oxide);
d. Equipment designed or modified for special fibre surface
treatment or for producing prepregs and preforms specified in
entry 9C110.

Note: 1B101.d. includes rollers, tension
stretchers, coating equipment, cutting
equipment and clicker dies.

1B102 Met al powder fAproduction equi p| NB:SEEALSO1B115.b. Controller




Category Items Description Note Relevant Authority
Code
1B002, and components as follows:
Note: 1B102 includes:

a. Met al powder Aiproduction e
Aproductiono, in a controlll a. Plasma generators (high
atomised materials specified in 1CO0ll.a., 1CO011.b., frequency arc-jet) usable for
1C11l1l.a.1.,1C111.a.2. or in the Military Items List. obtaining sputtered or spherical

metallic powders with organisation

b. Specially designed component ¢ of the process in an argon-water
specified in 1B002 or 1B102.a. environment;

b. Electroburst equipment usable for
obtaining sputtered or spherical
metallic powders with organisation
of the process in an argon-water
environment;

c. Equipment wusable for the
iproducti ono o]
aluminium powders by powdering
a melt in an inert medium (e.g.
nitrogen).

1B115 Equipment, other than that specified in 1B002 or 1B102, for the | Note 1: For equipment specially designed for Controller
production of propellant and propellant constituents, as follows, the production of military goods, see

and specially designed components therefor: the Military Items List.

a. AProduction equi pment o for Note 2: 1B115 does not control equipment for
acceptance testing of liquid propellants or propellant t he Aiproducti ono,
constituents specified in 1C011.a., 1C011.b., 1C111 or in the acceptance testing of boron carbide.
Military Items List;

b. AProduction equi pment o f or t|Note: 1B115.b. does not control batch

curing, casting, pressing, machining, extruding or acceptance

testing of solid propellants or propellant constituents specified

mixers, continuous mixers or fluid
energy mills. For the control of batch




Category
Code

Items Description

Note

Relevant Authority

in 1C011.a., 1C011.b., 1C111 or in the Military Items List.

mixers, continuous mixers and fluid
energy mills see 1B117, 1B118 and

1B119.

1B116

Specially designed nozzles for producing pyrolitically derived
materials formed on a mould, mandrel or other substrate from
precursor gases which decompose in the 1573K (1300°C) to
3173K (2900°C) temperature range at pressures of 130Pa to
20kPa.

Controller

1B117

Batch mixers with provision for mixing under vacuum in the range
of zero to 13.326kPa and with temperature control capability of
the mixing chamber and having all of the following, and specially
designed components therefor:

a. A total volumetric capacity of 110litres or more; and

b. At least one mixing/kneading shaft mounted off centre.

Controller

1B118

Continuous mixers with provision for mixing under vacuum in the
range of zero to 13.326kPa and with a temperature control
capability of the mixing chamber having any of the following, and
specially designed components therefor:

a. Two or more mixing/kneading shafts; or
b. A single rotating shaft which oscillates and having kneading

teeth/pins on the shaft as well as inside the casing of the
mixing chamber.

Controller

1B119

Fluid energy mills usable for grinding or milling substances
specified in 1C011.a., 1C011.b., 1C111 or in the Military Items
List, and specially designed components therefor.

Controller




Category Items Description Note Relevant Authority
Code
1B201 Filament winding machines, other than those specified in 1B001 Atomic Energy
or 1B101, and related equipment, as follows: Licensing Board
(AELB), MOSTI
a. Filament winding machines having all of the following
characteristics:
1. Having motions for positioning, wrapping, and winding
fibres coordinated and programmed in two or more axes;
2. Specially designed to fabricate composite structures or
|l aminates from fAfibrous or
3. Capable of winding cylindrical rotors of diameter between
75mm and 400mm and lengths of 600mm or greater;
b. Coordinating and programming controls for the filament
winding machines specified in 1B201.a.;
c. Precision mandrels for the filament winding machines
specified in 1B201.a.
1B225 Electrolytic cells for fluorine production with an output capacity Atomic Energy
greater than 2509 of fluorine per hour. Licensing Board
(AELB), MOSTI
1B226 Electromagnetic isotope separators designed for, or equipped | Note: 1B226 includes separators: Atomic Energy

with, single or multiple ion sources capable of providing a total ion
beam current of 50mA or greater.

a.

Capable of stable

isotopes;

enriching

With the ion sources and
collectors both in the magnetic
field and those configurations in
which they are external to the

Licensing Board
(AELB), MOSTI




Category Items Description Note Relevant Authority
Code
field.
1B227 Ammonia synthesis converters or ammonia synthesis units, in Atomic Energy
which the synthesis gas (nitrogen and hydrogen) is withdrawn Licensing Board
from an ammonia/hydrogen high-pressure exchange column and (AELB), MOSTI
the synthesised ammonia is returned to said column.
1B228 Hydrogen-cryogenic distillation columns having all of the following Atomic Energy
characteristics: Licensing Board
(AELB), MOSTI
a. Designed for operation with internal temperatures of 35K (i
238°C) or less;
b. Designed for operation at an internal pressure of 0.5 to
5MPa;
c. Constructed of either:
1. Stainless steel of the 300 series with low sulphur content
and with an austenitic ASTM (or equivalent standard)
grain size number of 5 or greater; or
2. Equivalent materials which are both cryogenic and
H, -compatible; and
d. With internal diameters of 1m or greater and effective lengths
of 5m or greater.
1B229 Water-hydr ogen sul phide exchange|NB: For columns which are specially Atomic Energy
contactorsé, as foll ows: designed or prepared for the Licensing Board

a. Water-hydrogen sulphide exchange tray columns, having all
of the following characteristics:

1. Can operate at pressures of 2MPa or greater;

production of heavy water see 0B004.

Technical Note:

6l nternal

contactorsbo

(AELB), MOSTI




Category Items Description Note Relevant Authority
Code
segmented trays which have an effective
2. Constructed of carbon steel having an austenitic ASTM | assembled diameter of 1.8m or greater, are
(or equivalent standard) grain size number of 5 or | designed to facilitate countercurrent contacting
greater; and and are constructed of stainless steels with a
carbon content of 0.03 % or less These may be
3. With a diameter of 1.8 m or greater; sieve trays, valve trays, bubble cap trays, or
turbogrid trays.
b. 6l nternal cont act ehydsogen $ulphide
exchange tray columns specified in 1B229.a.
1B230 Pumps capable of circulating solutions of concentrated or dilute Atomic Energy
potassium amide catalyst in liquid ammonia (KNH 2 /NH 3 ), Licensing Board
having all of the following characteristics: (AELB), MOSTI
a. Airtight (i.e. hermetically sealed);
b. A capacity greater than 8.5 m*h; and
c. Either of the following characteristics:
1. For concentrated potassium amide solutions (1% or
greater), an operating pressure of 1.5 to 60MPa; or
2. For dilute potassium amide solutions (less than 1%), an
operating pressure of 20 to 60MPa.
1B231 Tritium facilities or plants, and equipment therefor, as follows: Atomic Energy

a. Facilities or plants for the production, recovery, extraction,
concentration, or handling of tritium;

b. Equipment for tritium facilities or plants, as follows:

1. Hydrogen or helium refrigeration units capable of cooling

Licensing Board
(AELB), MOSTI




Category Items Description Note Relevant Authority
Code
to 23K (i 250°C) or less, with heat removal capacity
greater than 150W,
2. Hydrogen isotope storage or purification systems using
metal hydrides as the storage or purification medium.
1B232 Turboexpanders or turboexpander-compressor sets having both Atomic Energy
of the following characteristics: Licensing Board
(AELB), MOSTI
a. Designed for operation with an outlet temperature of 35K (i
238°C) or less; and
b. Designed for a throughput of hydrogen gas of 1000kg/h or
greater.
1B233 Lithium isotope separation facilities or plants, and equipment Atomic Energy
therefor, as follows: Licensing Board
(AELB), MOSTI
a. Facilities or plants for the separation of lithium isotopes;
b. Equipment for the separation of lithium isotopes, as follows:
1. Packed liquid-liquid exchange columns specially
designed for lithium amalgams;
2. Mercury or lithium amalgam pumps;
3. Lithium amalgam electrolysis cells;
4. Evaporators for concentrated lithium hydroxide solution.
1C Material Technical Note:




Category
Code

Items Description

Note

Relevant Authority

Metals and alloys:

Unless provision to the contrary is made, the
words Ometal sé and o6al
cover crude and semi- fabricated forms, as

follows:
Crude forms:

Anodes, balls, bars (including notched bars and
wire bars), billets, blocks, blooms, brickets,
cakes, cathodes, crystals, cubes, dice, grains,
granules, ingots, lumps, pellets, pigs, powder,
rondelles, shot, slabs, slugs, sponge, sticks;

Semi-fabricated forms (whether or not coated,
plated, drilled or punched):

a. Wrought or worked materials fabricated by
rolling, drawing, extruding, forging, impact
extruding, pressing, graining, atomising,
and grinding, i.e.: angles, channels, circles,
discs, dust, flakes, foils and leaf, forging,
plate, powder, pressings and stampings,
ribbons, rings, rods (including bare welding
rods, wire rods, and rolled wire), sections,
shapes, sheets, strip, pipe and tubes
(including tube rounds, squares, and
hollows), drawn or extruded wire;

b. Cast material produced by casting in sand,
die, metal, plaster or other types of moulds,
including high pressure castings, sintered




Category Items Description Note Relevant Authority
Code
forms, and forms made by powder
metallurgy.
The object of the control should not be
defeated by the export of non-listed forms
alleged to be finished products but representing
in reality crude forms or semi-fabricated forms
1C001 Materials specially designed for use as absorbers of | NB: SEE ALSO 1C101. Atomic Energy
electromagnetic waves, or intrinsically conductive polymers, as Licensing Board
follows: (AELB), MOSTI

Materials for absorbing frequencies exceeding 2x10%Hz but
less than 3x10"Hz;

Materials for absorbing frequencies exceeding 1.5x10™*Hz
but less than 3.7x10**Hz and not transparent to visible light;

Intrinsically conducti ve p o
el ectrical conductivityd exid
metre) o r a O0sheet (surface)
100ohms/square, based on any of the following polymers:
1. Polyaniline;

2. Polypyrrole;

3. Polythiophene;

4. Poly phenylene-vinylene; or

5. Poly thienylene-vinylene.

Note 1: 1C001.a. does not control:

a. Hair type absorbers, constructed
of natural or synthetic fibres, with
non-magnetic loading to provide
absorption;

b. Absorbers having no magnetic
loss and whose incident surface is
non-planar in shape, including
pyramids, cones, wedges and
convoluted surfaces;

c. Planar absorbers, having all of the
following:

1. Made from any of the
following:

a. Plastic foam materials
(flexible or non-flexible)




Category
Code

Items Description

Note

Relevant Authority

Technical Note:

with carbon-loading, or
organic materials,
including binders,
providing more than 5%
echo compared with metal
over a bandwidth
exceeding *15% of the
centre frequency of the
incident energy, and not
capable of withstanding
temperatures  exceeding
450K (177°C); or

b. Ceramic materials
providing more than 20%
echo compared with metal
over a bandwidth
exceeding *15% of the
centre frequency of the
incident energy, and not
capable of withstanding
temperatures  exceeding
800K (527°C);

Absorption test samples for 1C001.a. Note:

1.c.1. should

be a square at least 5

wavelengths of the centre frequency on a side
and positioned in the far field of the radiating

element.

2.

Tensile strength less than
7x10°N/m? ; and




Category Items Description Note Relevant Authority
Code
3. Compressive strength less
than 14x10°N/m?* ;
d. Planar absorbers made of sintered
ferrite, having all of the following:
1. A specific gravity exceeding
4.4; and
2. A maximum operating
temperature of 548K (275°C).
Note 2: Nothing in Note 1 to 1C001.a. releases
magnetic  materials to  provide
absorption when contained in paint.
Technical Note:
6Bul k electrical con
(surface) resistivityo
ASTM D-257 or national equivalents.
1C002 Metal alloys, metal alloy powder and alloyed materials, as follows: | NB: SEE ALSO 1C202. Atomic Energy

a.

Aluminides, as follows:

1. Nickel aluminides containing a minimum of 15% by
weight aluminium, a maximum of 38% by weight
aluminium and at least one additional alloying element;

2. Titanium aluminides containing 10% by weight or more
aluminium and at least one additional alloying element;

Note: 1C002 does not control metal alloys,
metal alloy powder and alloyed
materials for coating substrates.

Technical Notes:
1. The metal alloys in 1C002 are those

containing a higher percentage by weight
of the stated metal than of any other

Licensing Board
(AELB), MOSTI




Category
Code

Items Description

Note

Relevant Authority

b.

Metal alloys, as follows, made from the powder or particulate
material specified in 1C002.c.:

1.

Nickel alloys having any of the following:

a A tessrupture | ifed of 10
923K (650°C) at a stress of 676MPa; or

b. A 6l ow cycle fatigue | if
823K (550°C) at a maximum stress of 1095 MPa;

Niobium alloys having any of the following:

a A O0stuepsure |1ifed of 10
1073K (800°C) at a stress of 400MPa; or

b. A 6l ow cycle fatigue |Iif
973K (700°C) at a maximum stress of 700MPa;

Titanium alloys having any of the following:

a. A Osdtupterses | i fed of 10000
723K (450 °C) at a stress of 200MPa; or
b. A 6l ow cycle fatigue |Iif

723K (450°C) at a maximum stress of 400MPa;
Aluminium alloys having any of the following:

a. A tensile strength of 240MPa or more at 473K
(200°C); or

b. A tensile strength of 415MPa or more at 298K
(25°C);

element.

6St rreuspst ure | i fed sh
accordance with ASTM standard E-139 or
national equivalents.

6Low cycle fatigue |
in accordance with ASTM Standard E-606
60Recommended Pract i
Amplitude Low-Cy cl e Fati gueé
national equivalents. Testing should be
axial with an average stress ratio equal to
1 and a stress-concentration factor (Kt)
equal to 1. The average stress is defined
as maximum stress minus minimum stress
divided by maximum stress.




Category
Code

Items Description

Note

Relevant Authority

C.

5.

Magnesium alloys having all of the following:

a.

A tensile strength of 345MPa or more; and

A corrosion rate of less than Imm/year in 3% sodium
chloride agueous solution measured in accordance
with ASTM standard G-31 or national equivalents;

Metal alloy powder or particulate material, having all of the
following:

1.

Made from any of the following composition systems:

a.

e.

Nickel alloys (Ni-Al-X, Ni-X-Al) qualified for turbine
engine parts or components, i.e. with less than 3
non-metallic  particles (introduced during the
manufacturing process) °
alloy particles;

Niobium alloys (Nb-Al-X or Nb-X-Al, Nb-Si-X or Nb-
X-Si, Nb-Ti-X or Nb-X-Ti);

Titanium alloys (Ti-Al-X or Ti-X-Al);

Aluminium alloys (Al-Mg-X or Al-X-Mg, Al-Zn-X or Al-
X-Zn, Al-Fe-X or Al-X-Fe); or

Magnesium alloys (Mg-Al-X or Mg-X-Al);

Made in a controlled environment by any of the following
processes:

a.

ivaom atomi sati onbo;

Technical Note:

X in the following equals one or more alloying

elements.




Category Items Description Note Relevant Authority
Code

b. AGas atomisationo;
c. ARotary atomisationo;
d ASplat quenchingo;
e. AMelt spinningd and ficomi
f. AiMelt extractiondo and fc/{
g fAMechanical alloyingo; al

3. Capable of forming materials specified in 1C002.a. or
1C002.b.

d. Alloyed materials having all of the following:

1. Made from any of the composition systems specified in
1C002.c.1;;

2. In the form of uncomminuted flakes, ribbons or thin rods;
and

3. Produced in a controlled environment by any of the
following:
a. ASplat quenchingo;
b. AiMelt spinningo; or
c. AiMelt extractiono.

1C003 Magnetic metals, of all types and of whatever form, having any of | Technical Note: Atomic Energy




Category Items Description Note Relevant Authority
Code
the following: Licensing Board
Measurement of initial relative permeability (AELB), MOSTI
a. Initial relative permeability of 120000 or more and a thickness | must be performed on fully annealed materials.
of 0.05mm or less;
b. Magnetostrictive alloys having any of the following:
1. A saturation magnetostriction of more than 5x10'*; or
2. A magnetomechanical coupling factor (k) of more than
0.8; or
c. Amorphous or Onanocrystallin
following: Technical Note:
1. A composition having a minimum of 75% by weight of | 6 Nanocrystallineo ma t
iron, cobalt or nickel, those materials having a crystal grain size of
50nm or less, as determined by X-ray
2. A saturation magnetic induction (B ¢ ) of 1.6T or more; | diffraction.
and
3. Any of the following:
a. A strip thickness of 0.02mm or less; or
b. An electrical resistivity of 2x10' “ohm cm or more.
1C004 Uranium titanium alloys or tur Atomic Energy

on iron, nickel or copper, having all of the following:
a. A density exceeding 17.5g/cm® ;

b. An elastic limit exceeding 880MPa;

Licensing Board
(AELB), MOSTI




Category Items Description Note Relevant Authority
Code
c. An ultimate tensile strength exceeding 1270MPa; and
d. An elongation exceeding 8%.
1C005 ASuperconductived fAcomposited | Technical Note: Atomic Energy

100m or with a mass exceeding 100g, as follows:

a.

ASuperconductived fAcomposite
more niobium-t i t ani um 6fil amentso
following:

1. Embedded irn x& omatr t han -
based mi xed Amatri xo; and

2. Having a cross-section area less than 0.28x 10'‘“mm?
(6em in diameter for <circu

AiSuperconductivedo fAcomposite
or more fHAsupermoemtdu&t iovder 6
titanium, having all of the following:

1. A Acritical temperatureo
exceeding 9.85K (i 263.31°C); and

2. Remaining in t he Afsuperc
temperature of 4.2K(i 268.96°C) when exposed to a
magnetic field oriented in any direction perpendicular to
the longitudinal axis of conductor and corresponding to a
magnetic induction of 12T with critical current density
exceeding 1750A/mm? on overall cross-section of the
conductor;

iSuperconductived ficomposite
or more fisuperconductiveo oOf

For the purpose of
wire, cylinder, film, tape or ribbon form.

1CO

Licensing Board
(AELB), MOSTI




Category Items Description Note Relevant Authority
Code
Asuperconducti Vib®le6Lpove 115K
1C006 Fluids and lubricating materials, as follows: Atomic Energy

a. Hydraulic fluids containing, as their principal ingredients, any
of the following:

1. Synthetic 6silahydrocarbon
a A 6flash pointd exceedi n|
b. A . 6pour poii3dtChorlaess; 23 9K (
c. A 6viscosity indexd6 of 7/
d A 6thermal stabilityod at

2. 6Chl or of | u aving allofrthe tollowidg: h

a. No o6fl ash nt o6;

poi

b. An 6autogenous
977K (704°C);

ignition

c. A 6pour poii5atCporlass; 219 K (

d A 6viscosity indexd of 8

e. A boiling point at 473K (200°C) or higher;
their

b. Lubricating materials containing, as principal

ingredients, any of the following:

1. Phenylene or alkylphenylene ethers or thio-ethers, or

Technical Note:

For the purpose of 1C006.a.1.,
6sil ahydrocarbon oil s
silicon, hydrogen and carbon.

Technical Note:

For the purpose of 1C006.a.2.,

6chlorofluorocarbonsé

carbon, fluorine and chlorine.

Technical Note:

For the purpose of 1C006:

1. 6FIl ash pointd i s d
Cleveland Open Cup Method described in
ASTM D-92 or national equivalents;

2. 6Pour pointd i s de

Licensing Board
(AELB), MOSTI




Category
Code

Items Description

Note

Relevant Authority

C.

d.

their mixtures, containing more than two ether or thio-
ether functions or mixtures thereof; or

2. Fluorinated silicone fluids with a kinematic viscosity of
less than 5 000mm?%s (5000 centistokes) measured at
298K (25°C);

Damping or flotation fluids having all of the following:
1. Purity exceeding 99.8%;

2. Containing |l ess than 25 p

size per 100ml; and
3. Made from at least 85% of any of the following:

a. Dibromotetrafluoroethane (CAS 25497-30-7, 124-73-
2, 27336-23-8);

b. Polychlorotrifluoroethylene and

modifications only); or

(oily waxy

c. Polybromotrifluoroethylene;

Fluorocarbon electronic cooling fluids having all of the
following:

1. Containing 85% by weight or more of any of the
following, or mixtures thereof:

a. Monomeric forms of perfluoropolyalkylether-triazines
or perfluoroaliphatic-ethers;

b. Perfluoroalkylamines;

c

method described in ASTM D-97 or

national equivalents;

3. 6Viscosity indexd i
method described in ASTM D-2270 or
national equivalents;

4 6Ther mal stabilityéo
following test procedure or national
equivalents:

Twenty ml of the fluid under test is placed in a
46ml type 317 stainless steel chamber
containing one each of 12.5 mm (nominal)
diameter balls of M-10 tool steel, 52100 steel
and naval bronze (60% Cu, 39% Zn, 0.75%
Sn);

The chamber is purged with nitrogen, sealed at
atmospheric pressure and the temperature
raised to and maintained at 644+6K (371+6°C)
for six hours;

The specimen will be considered thermally
stable if, on completion of the above procedure,
all of the following conditions are met:

a. The loss in weight of each ball is less
than 10mg/mm2 of ball surface;

b. The change in original viscosity as
determined at 311K (38°C) is less than
25%:; and




Category Items Description Note Relevant Authority
Code
c. The total acid or base number is less
c. Perfluorocycloalkanes; or than 0.40
d. Perfluoroalkanes; 5, 6Autogenous ignitio
determined using the method described in
2. Density at 298K (25°C) of 1.5g/ml or more; ASTM E-659 or national equivalents.
3. Inaliquid state at 273K (0°C); and
4. Containing 60% or more by weight of fluorine.
1C007 Ceramic base materials, non-icomposi t e o0 c e r| NB: SEE ALSO 1C107. Atomic Energy

ceramic-i mat ri x o
as follows:

fi aterialp ans iprecarsor materials,

a. Base materials of single or complex borides of titanium,
having total metallic impurities, excluding intentional
additions, of less than 5000ppm, an average particle size
equal to or l ess than 5&em g
particles |l arger than 10¢m;

b. Non-icompositeo ceramic mat e-r
fabricated form, composed of borides of titanium with a
density of 98% or more of the theoretical density;

c. Ceramicccer ami c
fimatri xo and

fifcomposited mat e
r e i avihgoah af thedfollowing: h

1. Made from any of the following materials:
a. Si-N;

b. Si-C;

Note: 1CO007.b. does not control abrasives.

Licensing Board
(AELB), MOSTI




Category
Code

Items Description

Note

Relevant Authority

c. Si-Al-O-N; or
d. Si-O-N; and

2. Having a Aspeci fic tens
12.7x10°m;

Ceramic-c er ami ¢ ficompositeo mat {
continuous metallic phase, incorporating particles, whiskers
or fibres, where carbides or nitrides of silicon, zirconium or
boron form the fAmatri xo;

Precursor materials (i.e. special purpose polymeric or
metallo-organic materials) for producing any phase or phases
of the materials specified in 1C007.c., as follows:

1. Polydiorganosilanes (for producing silicon carbide);

2. Polysilazanes (for producing silicon nitride);

3. Polycarbosilazanes (for producing ceramics with silicon,
carbon and nitrogen components);

Ceramic-c er ami ¢ fifcompositeo ma t

glass fAmatrixo reinforced wi
the following systems:

1. Al,0O; (CAS 1344-28-1); or

2. Si-C-N.

Note:

1Co007.f. does not
containing fibres from these systems
with a fibre tensile strength of less than
700MPa at 1273K (1000°C) or fibre
tensile creep resistance of more than
1% creep strain at 100MPa load and
1273K (1000°C) for 100 hours.

1C008

Non-fluorinated polymeric substances as follows:

Imides, as follows:

Note:

1C008.a. controls substances in liquid

Atomic Energy
Licensing Board
(AELB), MOSTI




Category Items Description Note Relevant Authority
Code
or solid #Afusibleod
1. Bismaleimides; powder, pellet, film, sheet, tape or
ribbon.
2. Aromatic polyamide-i mi d e s (PAI) h a
transition temperature (T)) 6 exceedi ng 56| NB: For non-if usi bl ed ar on
in film, sheet, tape or ribbon form, see
3. Aromatic polyimides; 1A003.

4. Aromatic polyetherimides having a glass transition
temperature (T,) exceeding 513K (240°C),

Thermoplastic liquid crystal copolymers having a heat
distortion temperature exceeding 523K (250°C) measured
according to ISO 75-2 (2004), method A or national
equivalents, with a load of 1.80N/mm? and composed of:

1. Any of the following compounds:

a. Phenylene, biphenylene or naphthalene; or

b. Methyl, tertiary-butyl or phenyl substituted
phenylene, biphenylene or naphthalene; and

2. Any of the following acids:
a. Terephthalic acid (CAS 100-21-0);
b. 6-hydroxy-2 naphthoic acid (CAS 16712-64-4); or
c. 4-hydroxybenzoic acid (CAS 99-96-7);

Not used:;

Polyarylene ketones;

Technical Note:

The 6gl ass transi gibéon
1C008 materials is determined using the
method described in ISO 11357- 2 (1999) or
national equivalents. In addition, for 1C008.a.2.
materials, oO0glass tg ar
determined on a PAI test specimen having
initially been cured at a minimum temperature
of 310°C for a minimum of 15 minutes.




Category Items Description Note Relevant Authority
Code
e. Polyarylene sulphides, where the arylene group is
biphenylene, triphenylene or combinations thereof;
f. Polybiphenylenethersul phone
temperature (T;)) 6 exceeding 513K (24
1C009 Unprocessed fluorinated compounds as follows: Atomic Energy
Licensing Board
a. Copolymers of vinylidene fluoride having 75% or more beta (AELB), MOSTI
crystalline structure without stretching;
b. Fluorinated polyimides containing 10% by weight or more of
combined fluorine;
c. Fluorinated phosphazene elastomers containing 30% by
weight or more of combined fluorine.
1C010 AFi brous or filamentary mat er i|NB:SEEALSO1C210 AND 9C110. Atomic Energy
Licensing Board
a. Organic fAfibrous or fil ament|Note: 1C010.a. does not control (AELB), MOSTI
following: polyethylene.
1. ASpeci fic modulixs0tm aaceedi
2. ASpecific tensil e3510fmengt h
b. Carbon dAfibrous or fil ament g
following: Note: 1C010.b. does not control:
1. ASpecific modul us o mendc eedi a. AFi brous or fila
for t he repair
2. iSpecific tensile str'mngth structures or laminates, having all




Category
Code

Items Description

Note

Relevant Authority

C.

d.

Il norganic fAfibrous or fil ame

following:
1. AiSpecific moduwl54xs0tm;and ceedi

2. Melting, softening, decomposition or sublimation point
exceeding 1922K (1649°C) in an inert environment;

AiFi brous
following:

ory fmataemreinalas o0, h i

1. Composed of any of the following:
a. Polyetherimides specified in 1C008.a.; or
b. Materials specified in 1C008.b. to 1C008.f.; or

2. Composed of materials specified in 1C010.d.1.a. or
1C010.d.1.b. and ficommi ng

of the following:
1. An area not exceeding 1m?;

2. A length not exceeding 2.5m;
and

3. A width exceeding 15mm.

b. Mechanically chopped, milled or

cut carbon Afibr
materi al so 25. 0
length.

Technical Note:

Properties for materials described in 1C010.b.
should be determined using SACMA
recommended methods SRM 12 to 17, ISO
10618 (2004) 10.2.1 Method A or national
equivalent tow tests and based on lot average.

Note: 1C010.c. does not control:

a. Discontinuous, multiphase,
polycrystalline  alumina fibres in
chopped fibre or random mat form,
containing 3% by weight or more silica,
withafispeci fic modul
10x10°m;

b. Molybdenum and molybdenum
alloy fibres;




Category
Code

Items Description

Note

Relevant Authority

specified in 1C010.a., 1C010.b. or 1C010.c.;

Fully or partially resin-impregnated or pitch-impregnated
fibrous or fil ament ar yorcaddone

=13

coated Afibrous or filamen]
Aicarbon fibre preformso, hav
1. Having any of the following:
a Il norganic dAfibrous or fi
in 1C010.c.; or

b. Organic or carbon #Afibro

having all of the following:

1. ASpeci fic modubd.156516°m;@ndc ¢
2. ASpecific tensil el7.3xl0'ne |
and
2. Having any of the following:

a. Resin or pitch specified in 1C008 or 1C009.b.;

b. 6Dynamic Mechani cal An &
temperature (DMA Tg) 6 equ al to or
(180°C) and having a phenolic resin; or

c. 6Dynamic Mechani cal An a

temperature (DMAT ) 6 equal to or
(232°C) and having a resin or pitch, not specified in
1C008 or 1C009.b., and not being a phenolic resin;

Note 1:

Note 2:

c. Boron fibres;

d. Discontinuous ceramic fibres with
a melting, softening,
decomposition or sublimation point
lower than 2 043K (1 770°C) in an
inert environment.

Metal or carbon-coat ed i f

filamentary mat er.|i

ficar bon fibre o

impregnated with resin or pitch, are

speci fied by ifib
material so i n 1Co0
1Co010.c.

1C010.e. does not control:

a. Epoxy resin fimat
car bon Afibrous
material so0 (prep
of nci vil aircr
laminates, having all the following;
1. An area not exceeding 1m? ;

2. A length not exceeding 2.5m;
and
3. A width exceeding 15mm.
b. Fully or partially resin-impregnated

or pitch-impregnated mechanically

chopped, milled or cut carbon




Category
Code

Items Description

Note

Relevant Authority

Afibrous or fil
25.0mm or less in length when
using a resin or pitch other than
those specified by 1C008 or
1C009.b.

Technical Note:

The 6Dynamic Mechani
transition temperature (DMA T,) 6 f or
specified by 1C010.e. is determined using the
method described in ASTM D 7028-07, or
equivalent national standard, on a dry test
specimen. In the case of thermoset materials,
degree of cure of a dry test specimen shall be a
minimum of 90% as defined by ASTM E 2160-
04 or equivalent national standard.

1C011

Metals and compounds, as follows:

a. Metals in particle sizes of
atomised, spheroidal, flaked or ground, manufactured from
material consisting of 99% or more of zirconium, magnesium
and alloys thereof;

b. Boron or boron all oys, wlessfas

follows:

1. Boron with a purity of 85% by weight or more;

2. Boron alloys with a boron content of 85% by weight or

more;

c. Guanidine nitrate (CAS 506-93-4);

NB: SEE ALSO MILITARY ITEMS LIST AND
1C111.

Technical Note:

The natural content of hafnium in the zirconium
(typically 2% to 7%) is counted with the
zirconium.

Note: The metals or alloys specified in
1C011.a. are controlled whether or not
the metals or alloys are encapsulated
in aluminium, magnesium, zirconium
or beryllium.

Note: The metals or alloys specified in

Atomic Energy
Licensing Board
(AELB), MOSTI




Category Items Description Note Relevant Authority
Code
1C011.b. are controlled whether or not
d. Nitroguanidine (NQ) (CAS 556-88-7). the metals or alloys are encapsulated
in aluminium, magnesium, zirconium
or beryllium.
NB: See also Military Items List for metal
powders mixed with other substances
to form a mixture formulated for
military purposes.
1C012 Materials as follows: Technical Note: Atomic Energy
Licensing Board
These materials are typically used for nuclear (AELB), MOSTI
heat sources.
a. Plutonium in any form with a plutonium isotopic assay of | Note: 1C012.a. does not control:
plutonium-238 of more than 50% by weight;
a. Shipments with a plutonium
content of 1g or less;
b. Shi pment s of
grammeso or | ess
in a sensing component in
instruments.
b. AiPreviously sep@87antamydoom. nept u
Note: 1CO012.b. does not control shipments
with a neptunium-237 content of 1g or
less.
1C101 Materials and devices for reduced observables such as radar | Note 1: 1C101 includes: Controller

reflectivity, ultraviolet/infrared signatures and acoustic signatures,

ot her than

those specified in

subsystems or unmanned aerial vehicles specified in 9A012.

a. Structural materials and coatings
specially designed for reduced
radar reflectivity;




Category
Code

Items Description

Note

Relevant Authority

Coatings, including paints,
specially designed for reduced or
tailored reflectivity or emissivity in
the  microwave, infrared or
ultraviolet regions of the
electromagnetic spectrum.

Note 2: 1C101 does not include coatings when

specially used for the thermal control
of satellites.

Technical Note:

I n

1C101 6mi ssil ed m

systems and unmanned aerial vehicle systems
capable of a range exceeding 300km.

1C102

Resaturated pyrolised carbon-carbon materials designed for
space launch vehicles specified in 9A004 or sounding rockets
specified in 9A104.

Controller

1C107

Graphite and ceramic materials, other than those specified in
1C007, as follows:

a.

Fine grain graphites with a bulk density of 1.72g/cm® or
greater, measured at 288K (15°C), and having a grain size of
100em or | ess, usabl e -ehtywehicleo
nose tips, which can be machined to any of the following
products:

1. Cylinders having a diameter of 120mm or greater and a
length of 50mm or greater;

NB:

See also 0C004

Controller




Category
Code

Items Description

Note

Relevant Authority

2. Tubes having an inner diameter of 65mm or greater and
a wall thickness of 25mm or greater and a length of
50mm or greater; or

3. Blocks having a size of 120mm x 120mm x 50mm or
greater;

b. Pyrolytic or fibrous reinforced graphites, usable for rocket
nozzles and reentry vehicle
space launch vehicles specified in 9A004 or sounding rockets
specified in 9A104;

c. Ceramic composite materials (dielectric constant less than 6
at any frequency from 100MHz to 100GHz) for use in
radomes usable in fAimissileso
in 9A004 or sounding rockets specified in 9A104;

d. Bulk machinable silicon-carbide reinforced unfired ceramic,
usabl e for nose tips usabl ¢
vehicles specified in 9A004 or sounding rockets specified in
9A104;

e. Reinforced silicon-carbide ceramic composites, usable for
nose tips, reentry vehicles and nozzle flaps usable in
Ami ssil eso, space Il aunch vV e
sounding rockets specified in 9A104.

NB:

See also 0C004

1C111

Propellants and constituent chemicals for propellants, other than
those specified in 1C011, as follows:

a. Propulsive substances:

1. Spherical aluminium powder, other than that specified in
the Military Items List, with particles of uniform diameter

of |l ess than 200em and an

Note:

For propellants and constituent
chemicals for propellants not specified
in 1C111, see the Military Items List.

Technical Note:

Controller




Category
Code

Items Description

Note

Relevant Authority

weight or more, if at least 10% of the total weight is made
up of particles of less th a n 6 3¢ m, acco
2591:1988 or national equivalents;

Metal fuels, other than that specified in the Military Items
List, in particle si zes of
spherical, atomised, spheroidal, flaked or ground,
consisting 97% by weight or more of any of the following:
a. Zirconium;

b. Beryllium;

c. Magnesium; or

d. Alloys of the metals specified in a. to c. above;

Oxidiser substances usable in liquid propellant rocket
engines as follows:

a. Dinitrogen trioxide (CAS 10544-73-7);

b. Nitrogen dioxide (CAS 10102-44-0)/dinitrogen
tetroxide (CAS 10544-72-6);

c. Dinitrogen pentoxide (CAS 10102-03-1);
d. Mixed Oxides of Nitrogen (MON);

e. SEE MILITARY ITEMS LIST FOR Inhibited Red
Fuming Nitric Acid (IRFNA);

f. SEE MILITARY ITEMS LIST AND 1C238 FOR
Compounds composed of fluorine and one or

A particle si ze e565)
corresponds to 250mesh (Tyler) or 230mesh
(ASTM standard E-11).

Technical Note:

The natural content of hafnium in the zirconium

(typically 2% to 7%) is counted with the
zirconium.

Technical Note:

Mixed Oxides of Nitrogen (MON) are solutions




Category
Code

Items Description

Note

Relevant Authority

more of other halogens, oxygen or nitrogen,;

Hydrazine derivatives as follows:

o

Trimethylhydrazine (CAS 1741-01-1);

b. Tetramethylhydrazine (CAS 6415-12-9);
c. N,N diallylhydrazine;

d. Allylhydrazine (CAS 7422-78-8);

e. Ethylene dihydrazine;

f.  Monomethylhydrazine dinitrate;

g. Unsymmetrical dimethylhydrazine nitrate;
h. Hydrazinium azide (CAS 14546-44-2);

i. Dimethylhydrazinium azide;

j- Hydrazinium dinitrate;

k. Diimido oxalic acid dihydrazine (CAS 3457-37-2);
I.  2-hydroxyethylhydrazine nitrate (HEHN);

m. See Military Items List for Hydrazinium
perchlorate;

n. Hydrazinium diperchlorate (CAS 13812-39-0);

of Nitric Oxide (NO) in Dinitrogen
Tetroxide/Nitrogen Dioxide (N,O4/NO, ) that
can be used in missile systems. There are a
range of compositions that can be denoted as
MONi or MONIij, where i and | are integers
representing the percentage of Nitric Oxide in
the mixture (e.g. MON3 contains 3% Nitric
Oxide, MON25 25% Nitric Oxide. An upper limit
is MON40, 40% by weight).

NB: SEE ALSO ITEMS LIST.




Category
Code

Items Description

Note

Relevant Authority

b.

0. Methylhydrazine nitrate (MHN);
p. Diethylhydrazine nitrate (DEHN);

g. 3.6-dihydrazino
nitrate) (DHTN);

tetrazine nitrate (1.4-dihydrazine

High energy density materials, other than that specified in
the Military Items List, usable in o6mis
aerial vehicles specified in 9A012;

a. Mixed fuel that incorporate both solid and liquid fuels,
such as boron slurry, having a mass-based energy
density of 40x10° J/kg or greater;

b. Other high energy density fuels and fuel additives
(e.g. cubane, ionic solutions, JP-10) having a
volume-based energy density of 37.5x10°J/m 3 or
greater, measured at 20°C and one atmosphere
(101.325 kPa) pressure;

Polymeric substances:

1.

Carboxy-terminated polybutadiene (including carboxyl-
terminated polybutadiene) (CTPB);

Hydroxy-terminated polybutadiene (included hydroxyl-
terminated polybutadiene) (HTPB), other than that

specified in the Military Items List;

Polybutadiene-acrylic acid (PBAA);

Technical Note:

I n

Note:

1C111. a.5.
systems and unmanned aerial vehicle systems
capable of a range exceeding 300km.

6mi ssil g

1C111.a.5.b. does not control fossil
refined fuels and biofuels produced
from vegetables, including fuels for
engines certified for use in civil
aviation, unless specially formulated
for O6mi ssil esd or
vehicles specified in 9A012.




Category
Code

Items Description

Note

Relevant Authority

4. Polybutadiene-acrylic acid-acrylonitrile (PBAN);
5. Polytetrahydrofuran polyethylene glycol (TPEG);
Other propellant additives and agents:

1. SEE MILITARY ITEMS LIST FOR Carboranes,
decaboranes, pentaboranes and derivatives thereof;

2. Triethylene glycol dinitrate (TEGDN) (CAS 111-22-8);
3. 2-Nitrodiphenylamine (CAS 119-75-5);
4. Trimethylolethane trinitrate (TMETN) (CAS 3032-55-1);
5. Diethylene glycol dinitrate (DEGDN) (CAS 693-21-0);
6. Ferrocene derivatives as follows:

a. See Military Items List for catocene;

b. Ethyl ferrocene (CAS 1273-89-8);

c. Propyl ferrocene;

d. See Military Iltems List for n-butyl ferrocene;

e. Pentyl ferrocene (CAS 1274-00-6);

f.  Dicyclopentyl ferrocene;

g. Dicyclohexyl ferrocene;

h. Diethyl ferrocene (CAS 1273-97-8);

Technical Note:

Polytetrahydrofuran polyethylene glycol (TPEG)
is a block co-polymer of poly 1,4-Butanediol
and polyethylene glycol (PEG).




Category Items Description Note Relevant Authority
Code
i. Dipropyl ferrocene;
j.  Dibutyl ferrocene (CAS 1274-08-4);
k. Dihexyl ferrocene (CAS 93894-59-8);
I.  Acetyl ferrocene (CAS 1271-55-2 ) / -diatetyll
ferrocene (CAS 1273-94-5);
m. See Military Items List for ferrocene Carboxylic
acids;
n. See Military Items List for butacene;
0. Other ferrocene derivatives usable as rocket
propellant burning rate modifiers, other than those
specified in the Military Items List.
7. 4,5 diazidomethyl-2-methyl-1,2,3-triazole (iso- DAMTR),
other than that specified in the Military Items List.
Note: 1C11l.c.6.0. does not control
ferrocene derivatives that contain a six
carbon aromatic functional group
attached to the ferrocene molecule.
1C116 Maraging steels having an ultimate tensile strength of 1500 MPa | NB: SEE ALSO 1C216. Controller

or greater, measured at 293K (20°C), in the form of sheet, plate
or tubing with a wall or plate thickness equal to or less than 5
mm.

Technical Note:

Maraging steels are iron alloys generally
characterised by high nickel, very low carbon
content and the use of substitutional elements




Category Items Description Note Relevant Authority
Code
or precipitates to produce strengthening and
age-hardening of the alloy.
1C117 Mat erials for the fabrication Technical Note: Controller

Tungsten and alloys in particulate form with a tungsten
content of 97% by weight or more and a particle size of
50x10"°m (50em) or | ess;

Molybdenum and alloys in particulate form with a
molybdenum content of 97% by weight or more and a particle
size of 50x10'°m ( 50em) or | ess;
Tungsten materials in solid form having all of the following:

1. Any of the following material compositions:

a. Tungsten and alloys containing 97% by weight or
more of tungsten;

b. Copper infiltrated tungsten containing 80% by weight
or more of tungsten; or

c. Silver infiltrated tungsten containing 80% by weight
or more of tungsten; and

2. Able to be machined to any of the following products:

a. Cylinders having a diameter of 120mm or greater
and a length of 50mm or greater;

b. Tubes having an inner diameter of 65mm or greater
and a wall thickness of 25mm or greater and a length
of 50mm or greater; or

I n 1C117 6mi ssil ebd m
systems and unmanned aerial vehicle systems
capable of a range exceeding 300km.




Category Items Description Note Relevant Authority
Code
c. Blocks having a size of 120mm by 120mm by 50mm
or greater.
1C118 Titanium-stabilised duplex stainless steel (Ti-DSS) having all of Controller
the following:
a. Having all of the following characteristics:
1. Containing 17.0-23.0 weight percent chromium and 4.5-
7.0 weight percent nickel;
2. Having a titanium content of greater than 0.10 weight
percent; and
3. A ferritic-austenitic microstructure (also referred to as a
two-phase microstructure) of which at least 10 percent is
austenite by volume (according to ASTM E-1181-87 or
national equivalents); and
b. Having any of the following forms:
1. Ingots or bars having a size of 100mm or more in each
dimension;
2. Sheets having a width of 600mm or more and a thickness
of 3mm or less; or
3. Tubes having an outer diameter of 600mm or more and a
wall thickness of 3mm or less.
1C202 Alloys, other than those specified in 1C002.b.3. or.b.4., as | Technical Note: Atomic Energy




Category Items Description Note Relevant Authority
Code
follows: Licensing Board
The phrase alloys O6ca (AELB), MOSTI
a. Aluminium alloys having both of the following characteristics: | alloys before or after heat treatment.
1. 6Capable ofd an ultimate
more at 293K (20°C); and
2. In the form of tubes or cylindrical solid forms (including
forgings) with an outside diameter of more than 75mm;
b. Titanium alloys having both of the following characteristics:
1. 6Capable ofd an wultimate {
more at 293K (20°C); and
2. In the form of tubes or cylindrical solid forms (including
forgings) with an outside diameter of more than 75mm.
1C210 OFi brous or filamentary materiNote: I n 1C210, r 6 filambntagy | Atomic Energy
specified in 1C010.a., b. or e., as follows: materi al so i s res{ Licensing Board
Aimonofil ament so, (AELB), MOSTI
a. Carbon or aramid 6fibrous o itowsd or fAtapesao.
either of the following characteristics:
Note: 1C210.a. does not control aramid

1. A speci fi cl2.7wb0Bhuok grestér; oo f

=13

2. A fispecific tensiimergedtareng|

b. GI ass 6fi brous or fil ament a
following characteristics:

1. A speci fi c3.18xbd08muok grestér; andf

=1}

2. A fispeci fic t e78.2x10Pmeor geatere n g

6fi brous or fila
having 0.25 percent or more by weight
of an ester based fibre surface
modifier;




Category Items Description Note Relevant Authority
Code
c. Ther moset resin impregnated
itowso or itapesod with a wi
made from carbon or gl ass 01 Technical Note:
specified in 1C210.a. or b.
The resin forms the matrix of the composite.
1C216 Mar aging steel, other than t ha|Note: 1C216 does notcontrol forms in which Atomic Energy
ultimate tensile strength of 2050MPa or more, at 293K (20°C). all linear dimensions are 75 mm or Licensing Board
less. (AELB), MOSTI
Technical Note:
The phrase mar aging
encompasses maraging steel before or after
heat treatment.
1C225 Boron enriched in the boron-10 (*°B) isotope to greater than its | Note: In 1C225 mixtures containing boron Atomic Energy
natural isotopic abundance, as follows: elemental boron, include boron loaded materials. Licensing Board
compounds, mixtures containing boron, manufactures thereof, (AELB), MOSTI
waste or scrap of any of the foregoing. Technical Note:
The natural isotopic abundance of boron-10 is
approximately 18.5weight per cent (20 atom
per cent).
1C226 Tungsten, tungsten carbide, and alloys containing more than 90% | Note: 1C226 does not control manufactures Atomic Energy

tungsten by weight, other than that specified by 1C117, having
both of the following characteristics:

a. In forms with a hollow cylindrical symmetry (including cylinder
segments) with an inside diameter between 100mm and
300mm; and

specially designed as weights or
gamma-ray collimators.

Licensing Board
(AELB), MOSTI




Category Items Description Note Relevant Authority
Code
b. A mass greater than 20kg.
1C227 Calcium having both of the following characteristics: Atomic Energy
Licensing Board
a. Containing less than 1000 parts per million by weight of (AELB), MOSTI
metallic impurities other than magnesium; and
b. Containing less than 10 parts per million by weight of boron.
1C228 Magnesium having both of the following characteristics: Atomic Energy
Licensing Board
a. Containing less than 200 parts per million by weight of (AELB), MOSTI
metallic impurities other than calcium; and
b. Containing less than 10 parts per million by weight of boron.
1C229 Bismuth having both of the following characteristics: Pharmaceutical
Services Division,
a. A purity of 99.99 % or greater by weight; and MOH
b. Containing less than 10 parts per million by weight of silver.
1C230 Beryllium metal, alloys containing more than 50% beryllium by | NB: SEE ALSO MILITARY ITEMS LIST. Atomic Energy

weight, beryllium compounds, manufactures thereof, and waste
or scrap of any of the foregoing, other than that specified in the
Military Items List.

Note:

1C230 does not control the following:

a.

Metal windows  for  X-ray
machines, or for bore-hole logging
devices;

Oxide shapes in fabricated or
semi-fabricated forms specially
designed for electronic component

Licensing Board
(AELB), MOSTI




Category Items Description Note Relevant Authority
Code
parts or as substrates for
electronic circuits;
c. Beryl (silicate of beryllium and
aluminium) in the form of emeralds
or aquamarines.
1C231 Hafnium metal, alloys containing more than 60% hafnium by Atomic Energy
weight, hafnium compounds containing more than 60% hafnium Licensing Board
by weight, manufactures thereof, and waste or scrap of any of the (AELB), MOSTI
foregoing.
1C232 Helium-3 (°*He), mixtures containing helium-3, and products or | Note: 1C232 does not control a product or Atomic Energy
devices containing any of the foregoing. device containing less than 1g of Licensing Board
helium-3. (AELB), MOSTI
1C233 Lithium enriched in the lithium-6 (°Li) isotope to greater than its | Note: 1C233 does not control Atomic Energy
natural isotopic abundance, and products or devices containing thermoluminescent dosimeters. Licensing Board
enriched lithium, as follows: elemental lithium, alloys, compounds, (AELB), MOSTI
mixtures containing lithium, manufactures thereof, waste or scrap | Technical Note:
of any of the foregoing.
The natural isotopic abundance of lithium-6 is
approximately 6.5 weight per cent (7.5atom per
cent).
1C234 Zirconium with a hafnium content of less than 1 part hafnium to | Note: 1C234 does not control zirconium in Atomic Energy
500 parts zirconium by weight, as follows: metal, alloys containing the form of foil having a thickness of Licensing Board
more than 50% zirconium by weight, compounds, manufactures 0.10 mm or less. (AELB), MOSTI
thereof, waste or scrap of any of the foregoing.
1C235 Tritium, trittum compounds, mixtures containing tritium in which | Note: 1C235 does not control a product or Atomic Energy

the ratio of tritium to hydrogen atoms exceeds 1 part in 1000, and
products or devices containing any of the foregoing.

device containing less than
1.48x10°GBq (40Ci) of tritium.

Licensing Board
(AELB), MOSTI




Category
Code

Items Description

Note

Relevant Authority

1C236

Alpha-emitting radionuclides having an alpha half-life of 10 days
or greater but less than 200 years, in the following forms:

a. Elemental;

b. Compounds having a total alpha activity of 37GBqg/kg
(1Ci/kg) or greater;

c. Mixtures having a total alpha activity of 37GBqg/kg
(1Ci/kg) or greater;

d. Products or devices containing any of the foregoing.

Note: 1C236 does not control a product or

device containing less than 3.7GBq
(200millicuries) of alpha activity.

Atomic Energy
Licensing Board
(AELB), MOSTI

1C237

Radium-226 (“*Ra), radium-226 alloys, radium-226 compounds,
mixtures containing radium-226, manufactures thereof, and
products or devices containing any of the foregoing.

Note: 1C237 does not control the following:
a. Medical applicators;
b. A product or device containing

less than 0.37GBqg (10millicuries)
of radium-226.

Atomic Energy
Licensing Board
(AELB), MOSTI

1C238

Chlorine trifluoride (CIF 3 ).

Atomic Energy
Licensing Board
(AELB), MOSTI

1C239

High explosives, other than those specified in the Military Iltems
List, or substances or mixtures containing more than 2% by
weight thereof, with a crystal density greater than 1.8g/cm® and
having a detonation velocity greater than 8000m/s.

Atomic Energy
Licensing Board
(AELB), MOSTI

1C240

Nickel powder and porous nickel metal, other than those specified
in 0C005, as follows:

a. Nickel powder having both of the following characteristics:

Note: 1C240 does not control the following:

a. Filamentary nickel powders;

Atomic Energy
Licensing Board
(AELB), MOSTI




Category Items Description Note Relevant Authority
Code
b. Single porous nickel sheets with
1. A nickel purity content of 99.0% or greater by weight; and an area of 1000cm ° per sheet or
less.
2. A mean particle size of less than 10 micrometres
measured by American Society for Testing and Materials
(ASTM) B330 standard;
b. Porous nickel metal produced from materials specified in
1C240.a. Technical Note:
1C240.b. refers to porous metal formed by
compacting and sintering the materials in
1C240.a. to form a metal material with fine
pores interconnected throughout the structure.
1C350 Chemicals, which may be used as precursors for toxic chemical | NB: SEE ALSO MILITARY ITEMS LIST AND Controller

agent s, as
more thereof:

foll ows,

1. Thiodiglycol (111-48-8);
2. Phosphorus oxychloride (10025-87-3);

3. Dimethyl methylphosphonate (756-79-6);

4. SEE MILITARY ITEMS LIST FOR Methyl phosphonyl

difluoride (676-99-3);
5. Methyl phosphonyl dichloride (676-97-1);
6. Dimethyl phosphite (DMP) (868-85-9);

7. Phosphorus trichloride (7719-12-2);

and

fichem

1C450.

St
Weapons

Notel: For exports to
Chemical
1C350 does not c
mi xturesodo containi
the chemicals specified in entries
1C350.1, .3, .5, .11, .12, .13, .17, . 18,
.21, .22, .26, .27, .28, .31, .32, .33, .34,
.35, .36, .54, .55, .56, .57 and .63 in
which  no individually specified
chemical constitutes more than 10 %
by the weight of the mixture.

Note2: For exports t o S
Chemical Weapons
1C350 does not c

mi xtur es?o containi




Category
Code

Items Description

Note

Relevant Authority

Trimethyl phosphite (TMP) (121-45-9);

Thionyl chloride (7719-09-7);

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

3-Hydroxy-1-methylpiperidine (3554-74-3);
N,N-Diisopropyl-(beta)-aminoethyl chloride (96-79-7);
N,N-Diisopropyl-(beta)-aminoethane thiol (5842-07-9);
3-Quinuclidinol (1619-34-7);

Potassium fluoride (7789-23-3);

2-Chloroethanol (107-07-3);

Dimethylamine (124-40-3);

Diethyl ethylphosphonate (78-38-6);
Diethyl-N,N-dimethylphosphoramidate (2404-03-7);
Diethyl phosphite (762-04-9);

Dimethylamine hydrochloride (506-59-2);

Ethyl phosphinyl dichloride (1498-40-4);

Ethyl phosphonyl dichloride (1066-50-8);

SEE MILITARY ITEMS LIST FOR Ethyl phosphonyl
difluoride (753-98-0);

the chemicals specified in entries
1C350.1, .3, .5, .11, .12, .13, .17, . 18,
.21, .22, .26, .27, .28, .31, .32, .33, .34,
.35, .36, .54, .55, .56, .57 and .63 in
which  no individually specified
chemical constitutes more than 30 %
by the weight of the mixture.

Note3: 1 C350 does not c
mixtur e s 0 containing on
chemicals specified in entries 1C350.2, .6, .7,
.8, .9, .10, .14, .15, .16, .19, .20, .24, .25, .30,
.37, .38, .39, .40, .41, 42, .43, .44, .45, .46, .47,
.48, .49, .50, .51, .52, .53, .58, .59, .60, .61 and
.62 in which no individually specified chemical
constitutes more than 30 % by the weight of the
mixture.

Note 4: 1C350 does not control products
identified as consumer goods packaged for
retail sale for personal use or packaged for
individual use.

Pharmaceutical
Services Division,
MOH

Controller







