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Communication of 24 January 2017 from the 
Permanent Mission of Pakistan concerning the 

review of Control Lists and a Statutory 
Regulatory Order

 

 

1. The Director General has received a communication dated 24 January 2017 from the Permanent 
Mission of Pakistan to the Agency attaching a brief on the 3rd Review of Control Lists and the 
Statutory Regulatory Order (SRO) 1142 (I)/2016 dated 18 November 2016, amending the Control 
Lists of Goods, Technologies, Material and Equipment related to Nuclear and Biological Weapons and 
their Delivery Systems contained in SRO 276 (I)/2015. 

2. As requested, the communication, the brief and the Statutory Regulatory Order1 are herewith 
circulated for the information of all Member States.  

__________________________________________________________________________________ 
1 The Statutory Regulatory Order is available in English in the online version of this document. 

 



INFCIRC/913 
Attachment





Islamabad, the 18th November, 2016 

N.B.: 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. 



Note: The General Software Note also authorizes export of "software" intended to correct defects (bug fixes) in 

a previously legally exported item, provided that the capability and/or performance of the item are not 

otherwise enhanced.  

N.B. See also “civil aircraft”. 

N.B. Additional and alternative allocations are not included. 



N.B. See also “aircraft”. 

N.B. ‘Secret parameter’: a constant or key kept from the knowledge of others or shared only within a 

group. 

N.B. Modifications of a stored sequence of instructions include replacement of fixed storage devices, 

but not a physical change in wiring or interconnections. 



N.B. ‘Active tooling unit’ means a device for applying motive power, process energy or sensing to the 

work piece. 



N.B. ‘Cryptanalysis’: analysis of a cryptographic system or its inputs and outputs to derive confidential 

variables or sensitive data, including clear text. 

N.B. See also: “Chemical laser”; 

“Q-switched laser”; 

 “Transfer laser”. 



Note: The particular equipment, subsystems, or components to be included in the "payload" depends on 

the type and configuration of the vehicle under consideration. 

Technical Notes: 

1. Ballistic Missiles   

a. "Payload" for systems with separating re-entry vehicles (RVs) includes:  

1. The RVs, including:  

a. Dedicated guidance, navigation, and control equipment;  

b. Dedicated countermeasures equipment;  

2. Munitions of any type (e.g. explosive or non-explosive);  

3. Supporting structures and deployment mechanisms for the munitions (e.g. 

hardware used to attach to, or separate the RV from, the bus/post-boost vehicle) 

that can be removed without violating the structural integrity of the vehicle;  

4. Mechanisms and devices for safing, arming, fuzing or firing;  

5. Any other countermeasures equipment (e.g. decoys, jammers or chaff dispensers) 

that separate from the RV bus/post-boost vehicle;  



6. The bus/post-boost vehicle or attitude control/velocity trim module not including 

systems/subsystems essential to the operation of the other stages.  

b. "Payload" for systems with non-separating re-entry vehicles includes: 

1. Munitions of any type (e.g. explosive or non-explosive); 

2. Supporting structures and deployment mechanisms for the munitions that can be 

removed without violating the structural integrity of the vehicle; 

3. Mechanisms and devices for safing, arming, fuzing or firing;  

4. Any countermeasures equipment (e.g. decoys, jammers or chaff dispensers) that 

can be removed without violating the structural integrity of the vehicle. 

2. Space Launch Vehicles  

"Payload" includes: 

a. “Spacecraft” (single or multiple), including satellites;  

b. Spacecraft-to-launch vehicle adapters including, if applicable, apogee/perigee kick 

motors or similar manoeuvering systems and separation systems. 

3. Sounding Rockets 

"Payload" includes:  

a. Equipment required for a mission, such as data gathering, recording or transmitting 

devices for mission-specific data;  

b. Recovery equipment (e.g. parachutes) that can be removed without violating the 

structural integrity of the vehicle.  

4. Cruise Missiles 

"Payload" includes:  

a. Munitions of any type (e.g. explosive or non-explosive);  

b. Supporting structures and deployment mechanisms for the munitions that can be removed 

without violating the structural integrity of the vehicle;  

c. Mechanisms and devices for safing, arming, fuzing or firing;  

d. Countermeasures equipment (e.g. decoys, jammers or chaff dispensers) that can be 

removed without violating the structural integrity of the vehicle;  

e. Signature alteration equipment that can be removed without violating the structural 

integrity of the vehicle.  

5. Other UAVs 

"Payload" includes:  

a. Munitions of any type (e.g. explosive or non-explosive);  

b. Mechanisms and devices for safing, arming, fuzing or firing; 

c. Countermeasures equipment (e.g. decoys, jammers or chaff dispensers) that can be 

removed without violating the structural integrity of the vehicle;  

d. Signature alteration equipment that can be removed without violating the structural 

integrity of the vehicle;  



e. Equipment required for a mission such as data gathering, recording or transmitting 

devices for mission-specific data and supporting structures that can be removed without 

violating the structural integrity of the vehicle;  

f. Recovery equipment (e.g. parachutes) that can be removed without violating the 

structural integrity of the vehicle.  

g. Munitions supporting structures and deployment mechanisms that can be removed 

without violating the structural integrity of the vehicle. 

Technical Notes:  

1. The maximum capability based on the design characteristics of the system, when fully loaded with 

fuel or propellant, will be taken into consideration in determining "range". 

2. The "range" for both rocket systems and UAV systems will be determined independently of any 

external factors such as operational restrictions, limitations imposed by telemetry, data links or 

other external constraints.  

3. For rocket systems, the "range" will be determined using the trajectory that maximises "range", 

assuming ICAO standard atmosphere with zero wind.  

4. For UAV systems, the "range" will be determined for a one-way distance using the most fuel-

efficient flight profile (e.g. cruise speed and altitude), assuming ICAO standard atmosphere with 

zero wind. 



N.B. 1: In the above definition ´sensors´ means detectors of a physical phenomenon, the output of which 

(after conversion into a signal that can be interpreted by a control unit) is able to generate "programmes" or 

modify programmed instructions or numerical "programme" data. This includes 'sensors' with machine vision, 

infrared imaging, acoustical imaging, tactile feel, inertial position measuring, optical or acoustic ranging or 

force or torque measuring capabilities. 

N.B. 2: In the above definition ´user-accessible programmability´ means the facility allowing a user to 

insert, modify or replace "programs" by means other than: 

a. A physical change in wiring or  interconnections; or 

b. The setting of function controls including entry of parameters. 

N.B. 3 The above definition does not include the following devices: 

a. Manipulation mechanisms, which are only manually/teleoperator controllable; 

b. 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; 

c. 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; 



d. 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; 

e. 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. 

N.B. ‘Strand’ is a bundle of “monofilaments’ (typically over 200) arranged approximately parallel. 

N.B. ‘Strand’ is a bundle of “monofilaments” (typically over 200) arranged approximately parallel. 

N.B. 1  ‘Technical assistance’ may take forms such as instructions, skills, training, working knowledge and 

consulting services and may involve the transfer of ‘technical data’. 

N.B. 2  ‘Technical data’ may 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. 



N.B. ‘Strand’ is a bundle of “mono filaments’ (typically over 200) arranged approximately parallel. 





Note: In 0A001.b. nuclear reactor vessels include reactor pressure vessels, and calandrias 

regardless of pressure rating. 

Note: Pressure tubes are parts of fuel channels designed to operate at elevated pressure, 

sometimes in excess of 5 MPa.

Note: Zirconium metal tubes or zirconium alloy tubes for use in a nuclear reactor consist of 

zirconium in which the relation of hafnium to zirconium is typically less than 1:500 parts by 

weight.

Note: Especially designed or prepared pumps or circulators include pumps for water-cooled 

reactors, circulators for gas-cooled reactors, and electromagnetic and mechanical pumps for 

liquid-metal-cooled reactors. This equipment may include pumps with elaborate sealed or 

multi-sealed systems to prevent leakage of primary coolant, canned-driven pumps, and pumps 

with inertial mass systems. This definition encompasses pumps certified to Section III, 

Division I, Subsection NB (Class 1 components) of the American Society of Mechanical 

Engineers (ASME) Code, or equivalent standards. 



Technical Note: 

In 0A001.h. ’nuclear reactor internals’ means any major structure within a reactor vessel 

which has one or more functions such as supporting the core, maintaining fuel alignment, 

directing primary coolant flow, providing radiation shields for the reactor vessel, and guiding 

in-core instrumentation. 

Note: The scope of control for this entry does not include heat exchangers for the supporting 

systems of the reactor, e.g., the emergency cooling system or the decay heat cooling system. 

Note: The scope of this entry encompasses in-core and ex-core detectors which measure flux 

levels in a wide range, typically from 104 neutrons per cm2 per second or more. Ex-core refers 

to those instruments outside the core of a reactor as defined in “nuclear reactor”, but located 

within the biological shielding. 

Technical Note: 

In 0A001.k. ‘external thermal shields’ means major structures placed over the reactor vessel 

which reduce heat loss from the reactor and reduce temperature within the containment 

vessel. 



Technical Note:  

In 0B001.b. ‘high strength-to-density ratio material’ means any of the following: 

a. Maraging steel capable of an ultimate tensile strength of 1,95 GPa or  more; 

b. Aluminum alloys capable of an ultimate tensile strength of 0,46 GPa or  more; or 

c. “Fibrous or filamentary materials” with a “specific modulus” of more than 3,18 × 106 

m and a “specific tensile strength” greater than 76,2 × 103 m; 

Technical Note: 

These bearings usually have the following characteristics: 

a. Designed to keep centred a rotor spinning at 600 Hz or more; and 



b. Associated to a reliable electrical power supply and/or to an uninterruptible 

power supply (UPS) unit in order to function for more than one hour; 

 







N.B.: See also 2A225. 

N.B.: See also 6A205.



N.B.: See also 6A205. 

N.B.: See also 2A225. 



N.B.: See also 3A227. 

N.B.: See also 3A226. 





Note 1: A plant for the fabrication of “nuclear reactor” fuel elements includes equipment which: 

a. Normally comes into direct contact with or directly processes or controls the  production 

flow of nuclear materials; 

b. Seals the nuclear materials within the cladding; 

c. Checks the integrity of the cladding or the seal;  

d. Checks the finish treatment of the sealed fuel; or 

e. Is used for assembling reactor fuel elements. 

Note 2: Such equipment or systems of equipment may include, for example: 

a. Fully automatic pellet inspection stations especially designed or prepared for checking final 

dimensions and surface defects of the fuel pellets; 

b. Automatic welding machines especially designed or prepared for welding end caps onto the 

fuel pins (or rods); 

c. Automatic test and inspection stations especially designed or prepared for checking the 

integrity of completed fuel pins (or rods); 

d. Systems especially designed or prepared to manufacture nuclear fuel cladding. 

Item c typically includes equipment for: 1) x-ray examination of pin (or rod) end cap welds, 2) 

helium leak detection from pressurized pins (or rods), and 3) gamma-ray scanning of the pins 



(or rods) to check for correct loading of the fuel pellets inside. 

Note: 0B006 includes: 

a. Plant for the reprocessing of irradiated “nuclear reactor” fuel 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; 

b. Fuel element chopping or shredding machines, i.e. remotely operated equipment to cut, chop, 

shred or shear irradiated “nuclear reactor” fuel assemblies, bundles or rods; 

c. Dissolvers, critically safe tanks (e.g. small diameter, annular or slab tanks) specially designed 

or prepared for the dissolution of irradiated “nuclear reactor” fuel, which are capable of 

withstanding hot, highly corrosive liquids, and which can be remotely loaded and maintained; 

d. Solvent extractors and ion-exchange processing equipment specially designed or prepared for 

use in a plant for the reprocessing of irradiated “natural uranium”, “depleted uranium” or 

“special fissile materials”; 

e. Holding or storage vessels specially designed to be critically safe and resistant to the 

corrosive effects of nitric acid; 

Technical 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. Neutron measurement systems specially designed or prepared for integration and use with 

automated process control systems in a plant for the reprocessing of irradiated “natural 

uranium”, “depleted uranium” or “special fissile materials”. 

Note: These systems involve the capability of active and passive neutron measurement and 

discrimination in order to determine the fissile material quantity and composition. The 

complete system is composed of a neutron generator, a neutron detector, amplifiers, and 

signal processing electronics.  

The scope of this entry does not include neutron detection and measurement instruments that 

are designed for nuclear material accountancy and safeguarding or any other application not 

related to integration and use with automated process control systems in a plant for the 

reprocessing of irradiated fuel elements. 



Note: 0C001 does not control the following: 

a. Four grammes or less of “natural uranium” or “depleted uranium” when contained in a 

sensing component in instruments; 

b. “Depleted uranium” specially fabricated for the following civil non-nuclear applications: 

1. Shielding; 

2. Packaging; 

3. Ballasts having a mass not greater than 100 kg; 

4. Counter-weights having a mass not greater than 100 kg; 

c. Alloys containing less than 5 % thorium; 

d. Ceramic products containing thorium, which have been manufactured for non-nuclear use. 

Note: 0C002 does not control four “effective grammes” or less when contained in a sensing 

component in instruments. 

N.B.: See also 1C107.

Note 1: For the purpose of export control, the Government will determine whether or not the exports 

of graphite meeting the above specifications are for nuclear reactor use.  

Note 2: In 0C004, ‘boron equivalent’ (BE) is defined as the sum of BEz for impurities (excluding 

BEcarbon since carbon is not considered an impurity) including boron, where: 

BEz (ppm) = CF × concentration of element Z in ppm; 

where CF is the conversion factor = ( /(

and B and Z are the thermal neutron capture cross sections (in barns) for naturally occurring 



boron and element Z respectively; and AB and AZ are the atomic masses of naturally occurring boron 

and element Z respectively.

N.B.: See also 1C210 & 9A110. 



c.  

Technical Note: 

In 1A227 the term ‘cold area’ means the viewing area of the window exposed to the lowest level of 

radiation in the design application. 

N.B.: See also 1B201. 

Note: Components and accessories specified in 1B101 include moulds, mandrels, dies, fixtures and 

tooling for the preform pressing, curing, casting, sintering or bonding of composite structures, 

laminates and manufactures thereof. 

Note: For the purposes of 1B101.a. and 1B101.b., the following definitions apply: 

A 'filament band' is a single continuous width of fully or partially resin-impregnated 

tape, tow, or fibre. Fully or partially resin-impregnated 'filament bands' include 

those coated with dry powder that tacks upon heating. 

'Fibre/tow-placement machines' and 'tape-laying machines' are machines that 

perform similar processes that use computer-guided heads to lay one or several 

'filament bands' onto a mold to create a part or a structure. These machines have the 

ability to cut and restart individual 'filament band' courses during the laying process. 

'Fibre/tow-placement machines' have the ability to place one or more 'filament 

bands' having widths less than or equal to 25,4 mm. This refers to the minimum width 

of material the machine can place, regardless of the upper capability of the machine. 



Note: 1B101.d. includes rollers, tension stretchers, coating equipment, cutting equipment and 

clicker dies. 

Note: 1B101.e does not control textile machinery not modified for the end-uses stated. 

N.B.: See also 1B115.b. 

Note: 1B102 includes: 

a. Plasma generators (high frequency arc-jet) usable for obtaining sputtered or spherical 

metallic powders with organization of the process in an argon-water environment; 

b. Electro burst equipment usable for obtaining sputtered or spherical metallic powders with 

organization of the process in an argon-water environment; 

c. Equipment usable for the “production” of spherical aluminium powders by powdering a melt 

in an inert medium (e.g. nitrogen). 

Note 1: 1B115.b. does not control batch mixers, continuous mixers or fluid energy mills. For 



the control of batch mixers, continuous mixers and fluid energy mills see 1B117, 1B118 and 

1B119. 

Note 2: 1B115 does not control equipment for the “production”, handling and acceptance testing of 

boron carbide. 

Note: In 1B117.b. the term 'mixing/kneading shaft' does not refer to deagglomerators or knife-

spindles. 



Note 1: 1B226 includes separators: 

a. Capable of enriching stable isotopes; 

b. With the ion sources and collectors both in the magnetic field and those configurations in 

which they are external to the field. 

Note 2: Item 1B226 includes separators capable of enriching stable isotopes as well as those for 

uranium. 

N.B.: A separator capable of separating the isotopes of lead with a one-mass unit difference is 

inherently capable of enriching the isotopes of uranium with a three-unit mass difference. 

Technical Note: 

A single 50 mA ion source cannot produce more than 3 g of separated highly enriched uranium 

(HEU) per year from natural abundance feed. 

Technical Note:  

The term ‘effective length’ means the active height of packing material in a packed-type column, or 

the active height of internal contactor plates in a plate-type column. 

Note: For columns which are specially designed or prepared for the production of heavy water see 

0B004. 



Technical Note: 

‘Internal contactors’ of the columns are segmented trays which have an effective assembled diameter 

of 1,8 m or greater, are designed to facilitate countercurrent contacting and are constructed of 

stainless steels with a carbon content of 0,03 % or less. These may be sieve trays, valve trays, bubble 

cap trays, or turbo grid trays. 



N.B.: Certain lithium isotope separation equipment and components for the plasma separation 

process (PSP) are also directly applicable to uranium isotope separation and are controlled under 

0B001.

Note 1: 1C101 includes: 

a.  Structural materials and coatings specially designed for reduced radar reflectivity; 

b.  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: 

A particle size of 63 μm (ISO R-565) corresponds to 250 mesh (Tyler) or 230 mesh 

(ASTM standard E-11). 

Technical Note: 

The natural content of hafnium in the zirconium (typically 2 % to 7 %) is counted with 

the zirconium. 

3.  



Technical Note: 

Mixed Oxides of Nitrogen (MON) are solutions of Nitric Oxide (NO) in 

Dinitrogen Tetroxide/Nitrogen Dioxide (N2O4/NO2) that can be used in missile 

systems. There are a range of compositions that can be denoted as MONi or 

MONij, where i and j 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). 



Note: Item 1C111.a.5. does not control fossil refined fuels and biofuels produced from 

vegetables, including fuels for engines certified for use in civil aviation, unless 

specifically formulated for systems specified in 9A104. 

Note: In a multimodal particle distribution (e.g. mixtures of different grain sizes) in which one 

or more modes are controlled, the entire powder mixture is controlled. 



Technical Note: 

Polytetrahydrofuran polyethylene glycol (TPEG) is a block co-polymer of poly 1,4-

Butanediol (CAS 110-63-4) and polyethylene glycol (PEG) (CAS 25322-68-3). 

Note: Item 1C111.c.5.k. does not control ferrocene derivatives that contain a six 

carbon aromatic functional group attached to the ferrocene molecule. 



Note: Item 1C111.c.13.e. includes:  

1. 1,1 -Isophthaloyl-bis (2-methylaziridine) (HX-752) (CAS 7652-64-4); 

2. 2,4,6-tris(2-ethyl-1-aziridinyl)-1,3,5-triazine (HX-874) (CAS 18924-91-9);  

3. 1,1'-trimethyladipoylbis(2-ethylaziridine) (HX-877) (CAS 71463-62-2). 

Technical Note: 

A ‘gel propellant’ is a fuel or oxidiser formulation using a gallant such as silicates, kaolin 

(clay), carbon or any polymeric gallant. 



N.B.: See also 1C216. 

Technical Note:  

Maraging steels are iron alloys:  

a. Generally characterised by high nickel, very low carbon content and use substitutional 

elements or precipitates to produce strengthening and age-hardening of the alloy; and  

b. Subjected to heat treatment cycles to facilitate the martensitic transformation process 

(solution annealed stage) and subsequently age hardened (precipitation hardened stage).



Technical Note: 

The phrase alloys ‘capable of’ encompasses alloys before or after heat treatment. 

Note: 1C210.a. does not control aramid “fibrous or filamentary materials”  having 0,25 

percent or more by weight of an ester based fibre surface modifier; 

Technical Note: 

The resin forms the matrix of the composite. 

Note: In 1C210, “fibrous or filamentary materials” is restricted to continuous “monofilaments”, 

“yarns”, “rovings”, “tows” or “tapes”. 



Note: 1C216 does not control forms in which all linear dimensions are 75 mm or less. 

Technical Note: 

The phrase maraging steel ‘capable of’ encompasses maraging steel before or after heat treatment. 

Note: In 1C225 mixtures containing boron include boron loaded materials. 

Technical Note: 

The natural isotopic abundance of boron-10 is approximately 18,5 weight percent (20 atom percent). 

Note: 1C226 does not control manufactures specially designed as weights or gamma-ray 

collimators. 

Note: 1C230 does not control the following: 

a. Metal windows for X-ray machines, or for bore-hole logging devices; 

b. Oxide shapes in fabricated or semi-fabricated forms specially designed for electronic 

component parts or as substrates for electronic circuits; 

c. Beryl (silicate of beryllium and aluminium) in the form of emeralds or aquamarines. 



Note:1C232 does not control a product or device containing less than 1 g of helium-3. 

Note: 1C233 does not control thermoluminescent dosimeters.  

Technical Note: 

The natural isotopic abundance of lithium-6 is approximately 6,5 weight per cent (7,5 atom per 

cent). 

Note: 1C234 does not control zirconium in the form of foil having a thickness of 0,10 mm or less. 

Note: 1C235 does not control a product or device containing less than 1,48 × 103 GBq (40 Ci) of 

tritium. 

Note: 1C236 does not control a product or device containing less than 3,7 GBq (100 millicuries) of 

activity. 

Technical Note

In 1C236 ‘radionuclides’ are any of the following actinium 225, curium 244, polonium 209,  

actinium 227, einsteinium 253, polonium 210, californium 253, einsteinium 254, radium 223, curium 

240, gadolinium 148, thorium 227, curium 241, plutonium 236, thorium 228, curium 242, plutonium 

238, uranium 230, curium 243, polonium 208, and uranium 232.



Note:1C237 does not control the following: 

a. Medical applicators; 

b. A product or device containing less than 0,37 GBq (10 millicuries) of radium-226. 

b.  

Note: 1C240 does not control the following: 

a. Filamentary nickel powders; 

b. Single porous nickel sheets with an area of 1 000 cm2 per sheet or less. 

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. 





Note: 1C351.b.14. does not control other Clostridium perfringens strains to be used as 

positve control cultures for food testing and quality control. 

Technical Note:  

Shiga toxin producing Escherichia (STEC) is also known as enterohaemorrhagic E. coli 

(EHEC) or verocyto toxin producing E. coli (VTEC).  



Note: 1C351.d. does not control botulinum toxins or conotoxins in product form meeting all of 

the following criteria: 

1. Are pharmaceutical formulations designed for human administration in the treatment of 

medical conditions; 

2. Are pre-packaged for distribution as medical products; 

3. Are authorised by a state authority to be marketed as medical products.  

Note: 1C351 does not control “vaccines” or “immunotoxins”. 



Note: 1C352 does not control “vaccines”. 

Technical Note: 

‘Genetic elements’ include, inter alia, chromosomes, genomes, plasmids, transposons and 

vectors whether genetically modified or unmodified. 

Note: 1C353 does not apply to nucleic acid sequences associated with the pathogenicity of 

enterohaemorrhagic Escherichia coli, serotype O157 and other verotoxin producing strains, other 



than those coding for the verotoxin, or for its sub-units. 

11.



Note: 1D103 includes "software" specially designed for analysis of signature reduction. 

Note: 1E104 includes “technology” for the composition of precursor gases, flow-rates and process 

control schedules and parameters. 

 



Note: 2A001 does not control balls with tolerances specified by the manufacturer in accordance with 

ISO 3290 as grade 5 or worse.

Note:  2A001.a. does not control tapered roller bearings.

Note: 2A001.b. does not control tapered roller bearings.



Technical Note: 

For valves with different inlet and outlet diameters, the ‘nominal size’ in 2A226 refers to the smallest 

diameter. 

Technical Notes: 

1. Secondary parallel contouring axes, (e.g., the w-axis on horizontal boring mills or a 

secondary rotary axis the centre line of which is parallel to the primary rotary axis) are not 

counted in the total number of contouring axes. Rotary axes need not rotate over 360°. A 

rotary axis can be driven by a linear device (e.g., a screw or a rack-and-pinion). 

2. For the purposes of 2B, the number of axes which can be coordinated simultaneously for 

“contouring control” is the number of axes which affect relative movement between any one 

workpiece and a tool, cutting head or grinding wheel which is cutting or removing material 

from the workpiece. This does not include any additional axes which affect other relative 

movement within the machine. Such axes include: 



a. Wheel-dressing systems in grinding machines; 

b. Parallel rotary axes designed for mounting of separate workpieces; 

c. Co-linear rotary axes designed for manipulating the same workpiece by holding it in a 

chuck from different ends. 

3. Axis nomenclature shall be in accordance with International Standard ISO 841,’Numerical 

Control Machines — Axis and Motion Nomenclature’. 

4. Stated positioning accuracy levels derived from measurements made according to ISO 230/2 

(1988) or national equivalents may be used for each machine tool model instead of individual 

machine tests. Stated positioning accuracy means the accuracy value provided to the 

competent authorities of the Member State in which the exporter is established as 

representative of the accuracy of a machine model. 

Determination of Stated Values 

a. Select five machines of a model to be evaluated; 

b. Measure the linear axis accuracies according to ISO 230/2 (1988); 

c. Determine the A-values for each axis of each machine. The method of calculating the 

A-value is described in the ISO standard; 

d. Determine the mean value of the A-value of each axis. This mean value Â becomes the 

stated value of each axis for the model (Âx Ây...); 

e. Since the Category 2 list refers to each linear axis there will be as many stated values 

as there are linear axes; 

N.B.: See also 2B204. 

N.B.: See also 2B209. 



Note:  2B109 does not control machines that are not usable in the production of propulsion 

components and equipment (e.g., motor cases) for systems specified in 9A105.a. 

Technical Note: 

Machines combining the function of spin-forming and flow-forming are for the purpose of 2B109 

regarded as flow-forming machines. 

Technical Note: 

‘Real-time control bandwidth’ is defined as the maximum rate at which a controller can 

execute complete cycles of sampling, processing data and transmitting control signal. 

Technical Note: 

In 2B116, ‘bare table’ means a flat table, or surface, with no fixture or fittings. 

N.B.: See also 2B219. 



Note: 2B119.a. does not control balancing machines designed or modified for dental or other 

medical equipment. 

b.  

Technical Note: 

Indicator heads are sometimes known as balancing instrumentation. 

Note 1: 2B120 does not control rotary tables designed or modified for machine tools or for medical 

equipment.

Note 2: Motion simulators or rate tables specified in 2B120 remain controlled whether or not slip 

rings or integrated non-contact devices are fitted at time of export.

Note:



Note: Item 2B201.a. does not control bar machines (Swissturn), limited to machining only bar 

feed thru, if maximum bar diameter is equal to or less than 42 mm and there is no capability 

of mounting chucks. Machines may have drilling and/or milling capabilities for machining 

parts with diameters less than 42 mm.    

Note: 2B201.b. does not control milling machines having the following characteristics: 

a. X-axis travel greater than  2 m; and 

b. Overall positioning accuracy on the x-axis more (worse) than 30 μm according to ISO 

230/2 (1988). 

2.  

3.

 

Note: 2B201.c. does not control the following grinding machines: 

a.  Cylindrical external, internal, and external-internal grinding machines having 

all of the following characteristics: 

1. Limited to a maximum workpiece capacity of 150 mm outside diameter or 

length; and 

2. Axes limited to x, z and c. 

b. Jig grinders that do not have a z-axis or a w-axis with an overall positioning 



accuracy less (better) than 4 microns. Positioning accuracy is according to ISO 

230/2 (1988).  

Note: Item 2B201 does not control special purpose machine tools limited to the manufacture of any 

of the following parts: 

a. Gears 

b. Crankshafts or camshafts 

c. Tools or cutters 

d. Extruder worms 

Technical Note: 

1. Axis nomenclature shall be in accordance with International Standard ISO 841, ‘Numerical 

Control Machines — Axis and Motion Nomenclature’. 

2. Stated positioning accuracy levels derived from measurements made according to ISO 230/2 

(1988) or national equivalents may be used for each machine tool model if provided to, and 

accepted by, national authorities instead of individual machine tests. Stated positioning 

accuracy means the accuracy value provided to the competent authorities of the Member State 

in which the exporter is established as representative of the accuracy of a machine model. 

Determination of Stated Values 

i. Select five machines of a model to be evaluated; 

ii. Measure the linear axis accuracies according to ISO 230/2 (1988) (1); 

iii. Determine the accuracy values (A) for each axis of each machine. The method of 

calculating the A-value is described in the  ISO 230/2 (1988) standard; 

iv. Determine the average accuracy value of each axis. This average value becomes the 

stated “positioning accuracy” of each axis for the model (Âx, Ây...); 

v. Since the Category 2 list refers to each linear axis there will be as many stated values 

as there are linear axes; 

vi. If any axis of a machine tool not controlled by Items 2B201.a., 2B201.b., or 2B201.c. 

has a stated “positioning accuracy” of 6 m or better (less) for grinding machines, and 

8 m or better (less) for milling and turning machines, both according to ISO 230/2 

(1988), then the builder should be required to reaffirm the accuracy level once every 

eighteen months 

3. Not counted in the total number of contouring axes are secondary parallel contouring axes 

(e.g., the w-axis on horizontal boring mills or a secondary rotary axis the centerline of which 

is parallel to the primary rotary axis). 

4. For the purposes of 2B201 the number of axes which can be coordinated simultaneously for 

“contouring control” is the number of axes along or around which, during processing of the 



workpiece, simultaneous and interrelated motions are performed between the workpiece and a 

tool. This does not include any additional axes along or around which other relative motions 

within the machine are performed, such as: 

a. Wheel-dressing systems in grinding machines; 

b. Parallel rotary axes designed for mounting of separate workpieces; 

c. Co-linear rotary axes designed for manipulating the same workpiece by holding it in a 

chuck from different ends. 

5. A machine tool having at least 2 of the 3 turning, milling or grinding capabilities (e.g., a 

turning machine with milling capability) must be evaluated against each applicable entry, 

2B201.a., 2B201.b. and 2B201.c. 

6. Items 2B201.b.3. and 2B201.c.3. include machines based on a parallel linear kinematic design 

(e.g., hexapods) that have 5 or more axes none of which are rotary axes. 

7. Rotary axes do not necessarily have to rotate over 360 degrees. A rotary axis can be driven by 

a linear device, e.g., a screw or a rack- and-pinion. 

Technical Note: 

In 2B204 the inside chamber dimension is that of the chamber in which both the working 

temperature and the working pressure are achieved and does not include fixtures. That dimension 

will be the smaller of either the inside diameter of the pressure chamber or the inside diameter of the 

insulated furnace chamber, depending on which of the two chambers is located inside the other. 



Technical Note: 

The E0,MPE of the most accurate configuration of the CMM specified according to ISO 10360-

2(2009) by the manufacturer (e.g., best of the following: probe, stylus length, motion 

parameters, environment) and with all compensations available shall be compared to the 1,7 

+ L/800 μm threshold. 

b.  

 

Technical Note: 

For the purpose of 2B206.b.1. ‘linear displacement’ means the change of distance 

between the measuring probe and the measured object. 

Note: 2B206.b.1.c. does not control measuring interferometer systems, without 

closed or open loop feedback, containing a “laser” to measure slide movement 

errors of machine-tools, dimensional inspection machines or similar equipment. 



Note: 2B206.b.2. does not control optical instruments, such as autocollimators, using 

collimated light (e.g. laser light) to detect angular displacement of a mirror. 

Note 1: Machine tools, other than those controlled in 2B201, that can be used as measuring 

machines are controlled if they meet or exceed the criteria specified for the machine tool function or 

the measuring machine function. 

Note 2: A machine specified in 2B206 is controlled if it exceeds the control threshold anywhere 

within its operating range. 

Technical Notes: 

1. The probe used in determining the “measurement uncertainty” of a dimensional inspection 

system shall be described in VDI/VDE 2617 parts 2, 3 and 4. 

2. All parameters of measurement values in 2B206 represent plus/minus i.e., not total band. 

Note: Item 2B207 does not control ‘robots’ specially designed for non-nuclear industrial 

applications such as automobile paint-spraying booths. 



Note: 2B209.a. includes machines which have only a single roller designed to deform metal 

plus two auxiliary rollers which support the mandrel, but do not participate directly in the 

deformation process. 

Technical Note: 

Remote manipulators provide translation of human operator actions to a remote operating arm and 

terminal fixture. They may be of 'master/slave' type or operated by joystick or keypad. 

N.B.: See also 3B. 



Note: 2B226.a. does not control furnaces designed for the processing of semiconductor 

wafers. 

Note: 2B228.a. includes precision mandrels, clamps, and shrink fit machines. 

Technical Note: 

In 2B228.b. such equipment normally consists of precision measuring probes linked to a 

computer that subsequently controls the action of, for example, pneumatic rams used for 

aligning the rotor tube sections. 

c.  

Technical Note: 



In 2B228.c. the bellows have all of the following characteristics: 

1. Inside diameter between 75 mm and 400 mm; 

2. Length equal to or greater than 12,7 mm; 

3. Single convolution depth greater than 2 mm; and 

4. Made of high-strength aluminium alloys, maraging steel or high-strength “fibrous or 

filamentary materials”. 

2.

 

Technical Note: 

For the purposes of 2B230, ‘accuracy’ includes non-linearity, hysteresis and repeatability at 

ambient temperature. 

c.  

Technical Notes: 

1. The pumping speed is determined at the measurement point with nitrogen gas or air. 

2. The ultimate vacuum is determined at the input of the pump with the input of the pump blocked 

off. 

Note: 2B232 does not control guns specially designed for high velocity weapon systems. 



Technical Notes:  

1.  In a scroll compressor or vacuum pump, crescent-shaped pockets of gas are trapped between 

one or more pairs of intermeshed spiral vanes, or scrolls, one of which moves while the other 

remains stationary. The moving scroll orbits the stationary scroll; it does not rotate. As the 

moving scroll orbits the stationary scroll, the gas pockets diminish in size (i.e., they are 

compressed) as they move toward the outlet port of the machine.  

2.  In a bellows-sealed scroll compressor or vacuum pump, the process gas is totally isolated 

from the lubricated parts of the pump and from the external atmosphere by a metal bellows. 

One end of the bellows is attached to the moving scroll and the other end is attached to the 

stationary housing of the pump.  

3.  Fluoropolymers include, but are not limited to, the following materials:  

a. Polytetrafluoroethylene (PTFE); 

b. Fluorinated Ethylene Propylene (FEP); 

c. Perfluoroalkoxy (PFA);  

d. Polychlorotrifluoroethylene (PCTFE); and  

e. Vinylidene fluoride-hexafluoropropylene copolymer. 







Technical Notes: 

1. The ‘nominal size’ is defined as the smaller of the inlet and outlet diameters. 

2. For the purposes of 2B350.g. ‘corrosion resistant materials’  means any of the 

following materials: 

1. Alloys with more than 25 % nickel and 20 % chromium by weight; 

2. Fluoropolymers (polymeric or elastomeric materials with more than 35 % 

fluorine by weight); 

3. Glass (including vitrified or enamelled coatings or glass lining); 

4. Nickel or alloys with more than 40 % nickel by weight; 

5. Tantalum or tantalum alloys; 

6. Titanium or titanium alloys; or 

7. Zirconium or zirconium alloys; 



8. Niobium (columbium) or Niobium alloys; 

9. Ceramic materials as follows: 

a. Silicon Carbide with a purity of 80 % or more by weight;  

b. Aluminum oxide (alumina) with a purity of 99,9 % or more by weight; 

c. Zirconium oxide (zirconia) 



Technical Note: 

‘Carbon graphite’ is a composition consisting of amorphous carbon and graphite, in which the 

graphite content is eight percent or more by weight. 

Technical Note: 

P3 or P4 (BL3, BL4, L3, L4) containment levels are as specified in the WHO Laboratory 

Biosafety manual (3rd edition, Geneva 2004). 



Technical Note: 

Fermenters include bioreactors (including single use (disposable) bioreactors), chemostats 

and continuous-flow systems. 

Technical Note: 

Centrifugal separators include decanters. 

 

Technical Note: 

In 2B352.d.1.b. sterilised denotes the elimination of all viable microbes from the 

equipment through the use of either physical (e.g. steam) or chemical agents. 

Disinfected denotes the destruction of potential microbial infectivity in the 

equipment through the use of chemical agents with a germicidal effect. 

Disinfection and sterilisation are distinct from sanitisation, the latter referring to 

cleaning procedures designed to lower the microbial content of equipment 

without necessarily achieving elimination of all microbial infectivity or viability. 



Note: 2B352.d. does not control reverse osmosis equipment, as specified by the manufacturer. 

Note: 2B352.f.1. does not control suits designed to be worn with self-contained 

breathing apparatus. 

Note 1: 2B352.f.2. includes class III biosafety cabinets, as described in the latest 

edition of the WHO Laboratory Biosafety Manual or constructed in accordance with 

national standards, regulations or guidance. 

Note 2: 2B352.f.2. does not include isolators specially designed for barrier nursing or 

transportation of infected patients. 



Technical Notes:  

1. ‘Aerosol generating units’ are devices specially designed or modified for fitting to 

aircraft such as nozzles, rotary drum atomisers and similar devices.  

2. This entry does not control spraying or fogging systems and components as specified in 

2B352.i. above that are demonstrated not to be capable of delivering biological agents 

in the form of infectious aerosols.  

3. Droplet size for spray equipment or nozzles specially designed for use on aircraft or 

UAVs should be measured using either of the following methods: 

a. Doppler laser method 

b. Forward laser diffraction method

4. In 2B352.i., 'VMD' means Volume Median Diameter and for water-based systems this 

equates to Mass Median Diameter (MMD). 

Note: "Software" specially designed or modified for systems specified in Item 2B206.d. includes 

"software" for simultaneous measurements of wall thickness and contour. 



Note: 2B201 does not control part programming "software" that generates "numerical control" 

command codes but does not allow direct use of equipment for machining various parts. 

Note 1: "Software" is controlled whether exported separately or residing in a "numerical control" 

unit or any electronic device or system. 

Note 2: Item 2D203 does not control "software" specially designed or modified by the manufacturers 

of the control unit or machine tool to operate a machine tool that is not specified in Item 2B201. 

–



–

Note: 3A101.b. above does not specify equipment specially medical purposes. 

Notes:  

1. Equipment specified in 3A101.c. includes the following:  

a. Terrain contour mapping equipment;  

b. Scene mapping and correlation (both digital and analogue) equipment;  

c. Doppler navigation radar equipment;  

d. Passive interferometer equipment;  

e. Imaging sensor equipment (both active and passive).   

2. Equipment specified in 3A101.c. may be exported as part of a manned aircraft or 

satellite or in quantities appropriate for replacement parts for manned aircraft. 

3. Notes 1 and 2 above are also applicable to goods specified in 6A108.a., 7A105 and 

7A115. 

Technical Note:  

In 3A102 ’thermal batteries’ are single use batteries that contain a solid non-conducting inorganic 

salt as the electrolyte. These batteries incorporate a pyrolytic material that, when ignited, melts the 

electrolyte and activates the battery. 

Technical Note:   

Interstage connectors referred to in 3A103 also include electrical connectors installed between 

systems specified in 9A104.a. and complete rocket systems specified in 9A104.b. and their 

“payload”. 



Note: 3A201.b. does not control magnets specially designed for and exported ‘as parts of’ 

medical nuclear magnetic resonance (NMR) imaging systems. The phrase ‘as part of’ does not 

necessarily mean physical part in the same shipment; separate shipments from different 

sources are allowed, provided the related export documents clearly specify that the shipments 

are dispatched ‘as part of’ the imaging systems. 

Note: 3A201.c. does not control accelerators that are component parts of devices designed for 

purposes other than electron beam or X-ray radiation (electron microscopy, for example) nor 

those designed for medical purposes. 

Technical Notes: 

1. The ‘figure of merit’ K is defined as: 

K 1,7 103 V 2,56 × Q 



V is the peak electron energy in million electron volts. 

If the accelerator beam pulse duration is less than or equal to 1 μs, then Q is the total 

accelerated charge in Coulombs. If the accelerator beam pulse duration is greater than 1 

μs, then Q is the maximum accelerated charge in 1 μs. 

Q equals the integral of i with respect to t, over the lesser of 1 μs or the time duration of 

the beam pulse (Q = idt), where i is beam current in amperes and t is time in seconds.

2. ‘Peak power’ = (peak potential in volts) × (peak beam current in amperes). 

3. In machines based on microwave accelerating cavities, the time duration of the beam 

pulse is the lesser of 1 μs or the duration of the bunched beam packet resulting from one 

microwave modulator pulse. 

4. In machines based on microwave accelerating cavities, the peak beam current is the 

average current in the time duration of a bunched beam packet. 

Notes:  

1. Item 3A225 only controls frequency changers intended for specific industrial machinery 

and/or consumer goods (machine tools, vehicles, etc.) if the frequency changers can meet the 

characteristics above when removed, and subject to General Note 2. 

2. For the purpose of export control, the Government will determine whether or not a particular 

frequency changer meets the characteristics above, taking into account hardware and 

software constraints. 

Technical Notes: 

1. Frequency changers in 3A225 are also known as converters or inverters. 

2. The characteristics specified in item 3A225 may be met by certain equipment marketed such 

as generators, electronic test equipment, AC power supplies, variable speed motor drives, 

variable speed drives (VSDs), variable frequency drives (VFDs), adjustable frequency drives 

(AFDs), or adjustable speed drives (ASDs). 



Note: 3A228 includes gas krytron tubes and vacuum sprytron tubes. 



Note: Optically driven firing sets include both those employing laser initiation and laser 

charging. Explosively-driven firing sets include both explosive ferroelectric and explosive 

ferromagnetic firing set types. Item 3A229.b. includes xenon flash lamp drivers. 

Technical Notes: 

1. In 3A230, ‘pulse transition time’ is defined as the time interval between 10 % and 90 % voltage 

amplitude. 

2. Pulse heads are impulse forming networks designed to accept a voltage step function and 

shape it into a variety of pulse forms that can include rectangular, triangular, step, impulse, 

exponential, or monocycle types. Pulse heads can be an integral part of the pulse generator, 

they can be a plug-in module to the device or they can be an externally connected device. 

Note: 3A232 does not control detonators using only primary explosives, such as lead azide. 

Technical Note: 

In 3A232 the detonators of concern all utilise a small electrical conductor (bridge, bridge wire or 

foil) that explosively vapourises when a fast, high-current electrical pulse is passed through it. In 



non slapper types, the exploding conductor starts a chemical detonation in a contacting high-

explosive material such as PETN (Pentaerythritoltetranitrate). In slapper detonators, the explosive 

vapourisation 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 a 

magnetic force. The term exploding foil detonator may refer to either an EB or a slapper-type 

detonator. Also, the word initiator is sometimes used in place of the word detonator. 

Technical Notes: 

1. Item 3A233.d. describes mass spectrometers that are typically used for isotopic 

analysis of UF6 gas samples.  

2. Electron bombardment mass spectrometers in Item 3A233.d. are also known as 

electron impact mass spectrometers or electron ionization mass spectrometers.  

3. In Item 3A233.d.2., a ‘cold trap’ is a device that traps gas molecules by condensing or 

freezing them on cold surfaces. For the purposes of this entry, a closed-loop gaseous 

helium cryogenic vacuum pump is not a ‘cold trap’. 



Note: Item 4A101 equipment may be exported as part of a manned aircraft or satellite or in 

quantities appropriate for replacement parts for manned aircraft. 

Note: This control only applies when the equipment is supplied with “software” specified in 7D103 

or 9D103. 



Note: 5A101 does not control: 

a. Equipment designed or modified for manned aircraft or satellites; 

b. Ground based equipment designed or modified for terrestrial or marine applications; 

c. Equipment designed for commercial, civil or ‘Safety of Life’ (e.g. data integrity, flight safety) 

GNSS services; 



Technical Note: 

In 6A102, a ‘detector’ is defined as a mechanical, electrical, optical or chemical device that 

automatically identifies and records, or registers a stimulus such as an environmental change in 

pressure or temperature, an electrical or electromagnetic signal or radiation from a radioactive 

material. This includes devices that sense by one time operation or failure. 



Technical Note:   

Laser radar systems embody specialised transmission, scanning, receiving and signal 

processing techniques for utilisation of lasers for echo ranging, direction finding and 

discrimination of targets by location, radial speed and body reflection characteristics

N.B.:  See also Notes to 3A101.c. 

N.B.: "Software" specially designed to enhance or release the performance of cameras or imaging 

devices to meet the characteristics below is controlled in 6D101 and 6D102. 



Technical Note:  

High speed single frame cameras can be used alone to produce a single image of a dynamic 

event, or several such cameras can be combined in a sequentially-triggered system to produce 

multiple images of an event.  

Technical Note: 

The term Gy (silicon) refers to the energy in Joules per kilogram absorbed by an unshielded 

silicon sample when exposed to ionising radiation. 



Note: 6A205.c. does not control single mode oscillators; 

Note: Item 6A205.d. does not control the higher power (typically 1 to 5 kW) industrial CO2 

lasers used in applications such as cutting and welding, as these latter lasers are either 

continuous wave or are pulsed with a pulse width greater than 200 ns. 



Note: Item 6A205.j. does not control the higher power (typically 1 to 5 kW) industrial CO 

lasers used in applications such as cutting and welding, as these latter lasers are either 

continuous wave or are pulsed with a pulse width greater than 200 ns. 

Note: 6A225 includes velocity interferometers such as VISARs (Velocity Interferometer Systems for 

Any Reflector), DLIs (Doppler Laser Interferometers) and PDV (Photonic Doppler Velocimeters) 

also known as Het-V (Heterodyne Velocimeters) laser interferometers). 



Technical Note: 

In 6D103 ‘missile’ means complete rocket systems and unmanned aerial vehicle systems capable of 

a range exceeding 300 km. 

Note: 6E101 only specifies “technology” for equipment specified in 6A when it is designed for 

airborne applications and is usable in “missiles”. 

Note: 7A101.a. does not specify accelerometers which are specially designed and developed 

as MWD (Measurement While Drilling) Sensors for use in downhole well service operations. 



Note: 7A101.b. does not include accelerometer that are designed to measure vibration or 

shock. 

Technical Note: 

In 7A101 the measurement of ‘bias’ and ‘scale factor’ refers to a one sigma standard 

deviation with respect to a fixed calibration over a period of one year. 

Technical Notes:   

2. 'Drift rate' is defined as the component of gyro output that is functionally independent of input 

rotation and is expressed as an angular rate (IEEE STD 528-2001 paragraph 2.56). 

3. 'Stability' is defined as a measure of the ability of a specific mechanism or performance 

coefficient to remain invariant when continuously exposed to a fixed operating condition 

(IEEE STD 528-2001 paragraph 2.247) (This definition does not refer to dynamic or servo 

stability). 

Note: Item 7A103.a includes: 

a. Attitude and heading Reference Systems (AHRSs); 

b. Gyrocompasses; 

c. Inertial measurement Units (IMUs); 

d. Inertial navigation Systems (INSs); 

e. Inertial Reference Systems (IRSs); 

f. Inertial Reference Units (IRUs); 

Technical Note: 

‘Inertial measurement equipment or systems’ specified in Item 7A103.a. incorporate 

accelerometers or gyros to measure changes in velocity and orientation in order to determine 

or maintain heading or position without requiring an external reference once aligned. 

Note 7A103.a.  does not specify equipment containing accelerometers specially designed and 

developed as MWD (Measurement While Drilling) sensors for use in down-hole well services 

operations. 



Technical Note:

An ‘integrated navigation system’ typically incorporates the following components: 

1. An inertial measurement device (e.g., an attitude and heading reference system, inertial 

reference unit, or inertial navigation system); 

2. One or more external sensors used to update the position and/or velocity, either 

periodically or continuously throughout the flight (e.g., satellite navigation receiver, 

radar altimeter, and/or Doppler radar); and 

3. Integration hardware and software. 

Note: Flight control and navigation systems in 7A103.d. Include gyrostabilizers, automatic 

pilots and inertial navigation systems.

Note: 7A105.b.2. and 7A105.b.3. do not control equipment designed for commercial, civil or 

‘Safety of Life’ (e.g., data integrity, flight safety) GNSS services. 



N.B.:  See also Notes to 3A101.c. 

 

N.B.:  See also Notes to 3A101.c. 

Note: Systems, equipment or valves specified in 7A116 may be exported as part of a manned 

aircraft or satellite or in quantities appropriate for replacement parts for manned aircraft. 

Note: Equipment specified in 7B103.b. includes the following:   

a. For laser gyro equipment, the following equipment used to characterise mirrors, 

having the threshold accuracy shown or better:  

1. Scatterometer (10 ppm);  

2. Reflectometer (50 ppm);  

3. Profilometer (5 Angstroms); 

b. For other inertial equipment:  

1.   Inertial Measurement Unit (IMU) Module Tester;  

2.   IMU Platform Tester;  

3.   IMU Stable Element Handling Fixture;  



4.   IMU Platform Balance Fixture;  

5.   Gyro Tuning Test Station;  

6.   Gyro Dynamic Balance Station;  

7.   Gyro Run-In/Motor Test Station;  

8.   Gyro Evacuation and Filling Station;  

9.   Centrifuge Fixture for Gyro Bearings;  

10.  Accelerometer Axis Align Station;  

11.  Accelerometer Test Station; 

12.  Fiber optic Gyro Coil Winding Machines. 

Note: "Software" specified in 7D101 may be exported as part of a manned aircraft or satellite or in 

quantities appropriate for replacement parts for manned aircraft. 

Note: A common form of integration “software” employs Kalman filtering. 

Note: “Software” specified in 7D103 remains controlled when combined with specially designed 

hardware specified in 4A102.



N.B.: See also 9A111 and 9A118. 



Note: Item 9A012 does not control model aircraft, specially designed for recreational or competition 

purposes.  

Technical Notes:  

1. An aerosol consists of particulate or liquids other than fuel components, by-products or 

additives, as part of the "payload" to be dispersed in the atmosphere.  Examples of aerosols 

include pesticides for crop dusting and dry chemicals for cloud seeding. 

2. An aerosol dispensing system/mechanism contains all those devices (mechanical, electrical, 

hydraulic, etc.), which are necessary for storage and dispersion of an aerosol into the 

atmosphere.  This includes the possibility of aerosol injection into the combustion exhaust 

vapour and into the propeller slip stream.

Note: 9A102 does not control civil certified engines.

Technical Notes:

For the purposes of 9A102 a ’turboprop engine system’ incorporates all of the following:

Turboshaft engine; and

Power transmission system to transfer the power to a propeller;

For the purposes of 9A102 the ’maximum power’ is achieved un-installed at sea level 

standard conditions.



N.B.: See also 9A119. 

Note: Liquid propellant apogee engines or station-keeping engines specified in 9A105.a., designed 

or modified for use on satellites, may be treated as 9A105.b., if the subsystem is exported subject to 

end-use statements and quantity limits appropriate for the excepted end-use stated above, when 

having a vacuum thrust not greater than 1kN. 

Note 1: The only servo valves, pumps and gas turbines specified in 9A106.a. are the following: 

a. Servo valves designed for flow rates of 24 litres per minute or greater, at an absolute pressure 

of 7 MPa or greater, that have an actuator response time of less than 100 ms; 

b. Pumps, for liquid propellants, with shaft speeds equal to or greater than 8 000 rpm at the 

maximum operating mode or with discharge pressures equal to or greater than 7 MPa. 

c.  Gas turbines, for liquid propellant turbopumps, with shaft speed equal to or greater than 8 

000 rpm at the maximum operating mode. 

Note 2: Systems and components specified in 9A106.a. may be exported as part of a satellite. 

N.B.: See also 9A119. 



Technical Note:  

In 9A108 'insulation' intended to be applied to the components of a rocket motor, i.e. the case, nozzle 

inlets, case closures, includes cured or semi-cured compounded rubber components comprising sheet 

stock containing an insulating or refractory material. It may also be incorporated as stress relief 

boots or flaps.  

N.B.: See also 9A119. 

N.B.: See also 9A011 and 9A118. 



Technical Note:  

Staging and separation mechanisms specified in 9A117 may contain some of the following 

components:  

a. Pyrotechnic bolts, nuts and shackles;  

b. Ball locks;  

c. Circular cutting devices;  

d. Flexible linear shaped charges (FLSC). 

Note: Item 9B105 does not control wind-tunnels for speeds of Mach 3 or less with dimension of the 

'test cross section size' equal to or less than 250 mm.   

Technical Notes:   

1. 'Aerodynamic test facilities' includes wind tunnels and shock tunnels for the study of airflow 

over objects.  

2. 'Test cross section size' means the diameter of the circle, or the side of the square, or the 

longest side of the rectangle, or the major axis of the ellipse at the largest 'test cross section' 

location. 'Test cross section' is the section perpendicular to the flow direction. 



Technical Notes:

9B106.a.2. describes systems that are capable of generating a vibration 

environment with a single wave (e.g., a sine wave) and systems capable of 

generating a broad band random vibration (i.e., power spectrum).

In 9B106.a.2. ’designed or modified’ means the environmental chamber 

provides appropriate interfaces (e.g., sealing devices) to incorporate a shaker 

unit or other vibration test equipment as specified in 2B116.

In 9B106.a.2. ’bare table’ means a flat table, or surface, with no fixture or 

fittings.

 Technical Note: 

‘Aerothermodynamic test facilities’ include plasma arc jet facilities and plasma wind tunnels for the 

study of thermal and mechanical effects of airflow on objects. 



Technical Notes:   

1. In 9C108 “interior lining” suited for the bond interface between the solid propellant and the 

case or insulating liner is usually a liquid polymer based dispersion of refractory or insulating 

materials e.g. carbon filled HTPB or other polymer with added curing agents to be sprayed or 

screeded over a case interior.  

2. In 9C108 “insulation” intended to be applied to the components of a rocket motor, i.e. the 

case, nozzle inlets, case closures, includes cured or semi-cured compounded rubber sheet 

stock containing an insulating or refractory material. 

N.B.: See also 1C010 and 1C210. 

Note: The only resin impregnated fibre prepregs specified in entry 9C110 are those using resins with 

a glass transition temperature (Tg), after cure, exceeding 418 K (145 °C) as determined by ASTM 

D4065 or equivalent. 

Technical Note:   



The modelling includes in particular the aerodynamic and thermodynamic analysis of the systems. 

Note: “Software” specified in 9D103 remains controlled when combined with specially designed 

hardware specified in 4A102. 

Note: “Software” for liquid propellant apogee engines or station-keeping engines specified in 

9A105.a., designed or modified for use on satellite applications, may be treated as “software” for 

9A105.b., if exported subject to end-use statements. 

Note: For a manned aircraft converted to operate as an unmanned aerial vehicle specified in 

9A104.a. item 9D105 includes “software”, as follows: 

a. “Software” specially designed or modified to integrate the conversion equipment with the 

aircraft system functions; 

b. “Software” specially designed or modified to operate the aircraft as an unmanned aerial 

vehicle. 
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