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Communication of 7 January 2019 from the
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1. The Director General has received a communication dated 7 January 2019 from the Permanent
Mission of Pakistan to the Agency attaching a letter on the revision of Control Lists and the Statutory
Regulatory Order (SRO) 891 (1)/2018 dated 5 July 2018, amending the Control Lists of Goods,
Technologies, Material and Equipment related to Nuclear and Biological Weapons and their Delivery
Systems contained in SRO 1142 (1)/2016 dated 18 November 2016.

2. As requested, the communication, the letter and the Statutory Regulatory Order' are herewith
circulated for the information of all Member States.

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



INFCIRC/928
Attachment

Permanent Mission of Pakistan
to the International Organizations
Vienna, Austria

No. 9-1/2019 7" January 2019

Dear Director General,

I would like to inform you that the Government of Pakistan has notified the
revised Control Lists of Goods, Technologies, Material and Equipment related to Nuclear
and Biological Weapons and their Delivery Systems as Statutory Regulatory
Order(SRO)891(1)/2018 dated 5 July 2018.

2. The Control Lists were initially notified in 2005 pursuant to the Export Control on
Goods, Technologies, Material and Equipment related to Nuclear and Biological
Weapons and their Delivery Systems Act - 2004 and subsequently revised in 2011, 2015
and 2016 by a standing inter-ministerial Joint Working Group. The revised Control Lists
were circulated by the agency as INFCIRC/832 on 30 November 2011, INFCIRC/890 on
9 November 2015 and INFCIRC/913 on 17 February 2017 respectively.

3. The revised Control Lists are completely harmonized with the lists maintained by
the Nuclear Suppliers Group (NSG), the Missile Technology Control Regime (MTCR)
and the Australia Group (AG).

4, Regular revision of Control Lists highlights Pakistan's policy to implement its
nationai and international non-proliferation commitments as a responsible nuclear state
and further strengthen regulatory controls over sensitive dual-use goods and technologies
in keeping with technological developments and international best practices.

5. Pakistan is facing acute power shortage as it is a fossil fuel deficient country. In
order to meet its enormously increasing energy needs and to support sustained economic
growth and industrial development, reliance on civil nuclear energy is an imperative.
Adherence to global non-proliferation, and nuclear safety and security standards, effective
and robust export controls and regime harmonization should facilitate international
cooperation for the peaceful applications of nuclear energy.

6. I would greatly appreciate if you could kindly arrange for circulation of this letter
and the enclosed Statutory Regulatory Order (SRO) to all the IAEA Member States as an
INFCIRC document, which is a manifestation of Pakistan's support for the objectives of
non-proliferation as well as the Statutory responsibilities of the IAEA.

Bt }MWQ n/jwb/ Moy .

Mansoor Ahmad KMfan
Ambassador

H.E. Mr. Yukiya Amano,

Director General,

International Atomic Energy Agency (IAEA),
Vienna, Austria.

Addred : Hof=eile 13. A-1190 Vienna, 4ustria
Tel: (=43-1) 3687381-2: Fax: [ 43-1) 3687376. 367183 1: Emeul:purepvienna a nofu gov pk
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Statutory Notifications (S.R.0.) |

_ "c-OVERniAENr OF PAKISTAN _
- MINISTRY OF FOREIGN AFFAIRS

| NOTIFICAT{ON..
Islamabad the 5th July, 20}8

_ S R.O. 891 (I)/2018 ——-In exercise of the powers conferred by section 4
of the Export Contro} on Goods, Technologles Material and Equipment related to
Nuclear and B1oiog1cal Weapons and thetr Delivety Systems Act, 2004 (ActNo. V
of 2004) the Federal Government is pleased to notify the amended Control Lists of
" Goods, Technologies, Material and Equipment related to Nuclear and Biological
Weapons and their Delivery Systems. The Control Lists notified earlier vide
- S.R.0. 1142 (1/2016, Islamabad dated 18th November, 2016 cease to exist. '

. GENERAL 'NOTES |
1. These lists are in’ pursuance of the Export, Control on Goods,

: Technologles Material and Equipment related to Nuclear and Blologlcal Weapons‘
- and their Delivery Systems Act, 2004, article 4('1)

2. The objective of the controls contamed in these hsts should not. be
: defeated by the export of any non-controlled goods (mcludmg plant) contamm gone

1731(1—146)

- Price: Rs. 210.00
[6912(2018)/Ex. Gaz] L



1731(2)  THE GAZETTE OF PAKISTAN, EXTRA., JULY 26, 2018  [Pagr II

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. :

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 rechn’olog:c‘al 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 spemﬁed in these lists mcludc both new and used goods.

'NUCLEAR TECHNOLOGY NOTE (NTN)
(To be read in conjunction with section E of Category. 0)

4.  The “technology” directly associated with any goods controlled in
Category 0 is controlled according to the provisions of Category 0. “Technology”
for the “development”, “production” or “use” of goods under control remains under
control even when applicable to non-controlled goods. The approval of goods for
export also authorizes the export to the same end-user of the minimum “technology”
required for the installation, operation, maintenance and repair of the goods. Controls
on “technology” transfer do not apply to mformatlon “in the public domam or to

: “basrc sc1enttﬂc research” -

GENERAL TECHNOLOGY NOTE (GTN)
(To be read in conjunction with section E of Categorles 1t09)

5. The export of “technology” which is “required” for the “development”,
“production”, or “use” of goods controlled in Categories ] to 9 is controlled according -
to the provnsnons of Categortes 1to9.

6. “Technology” “required” for the “development”, “production” or “use”
of goods under control remains under control even when applicable to non-controlled
- goods. Controls do not apply to that “technology” which is the minimum necessary
for the installation, operation, maintenance (checking) and repair of those goods
which are not controlled or whose export has been authorized. '

7. Controls on “technology” transfer do not apply to informzit_ion-“in the
public domain”, to “basic scientific research™ or to the minimum necessary informafion
for patent applications.
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. GENERAL SOFTWARE NOTE (GSN)
(Thls note ovemdes any control w1th1n sectlon D of Categories 0 to 9)

_ 8. Categories 0 to 9 of these lists do nat control “software” which is
either: :

' _. a. Generally a_vai].'abl'e to the public by being:

. Sold from stock at retall seihng pomts without restriction, by

_means of:
a. Over—the-counter transactions; or
b. Mail order transactions; or
¢. Electronic transactions; or
d. Telephone order transactions; and

2. Designed for mstallatron by the user wrthout further substantlal
support by the suppher or

b.  “Inthe pubhc domain”.

9.  The approval of any item for export also authorizes the export, or
transfer, to the same end user of the minimum “software”, excluding source code,
required for the installation, operation, maintenance or repair of the item in order to
ensure the item’s safe operation as originally intended.

Note: The General Software Note also aiithorizes export of “s'ofhdar_e" 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.
~ EDITORIAL NOTE
In this _document following Editorial Practice is followed:

a. A comma is used to separate the whole number from the decimals.

b. Whole numbers are presented in series of three, each series bemg
separated by a thin space.



1731(4)  THE GAZETTE OF PAKISTAN, EXTRA., JULY 26, 2018  [Parr Il

DEFINITIONS OF 'I_‘E_RMS' I-ISED IN THESE LISTS :

Definitions of terms between smgle quotatlon marks’ are gwen in aTechnlcal
Note to the relevant item.

Definitions of terms between “double quotation marks” are as follows:

- “Accuracy” usually measured in terms of inaccuracy, means the maximum
deviation, positive or negatwe ofan mdlcated value from an accepted standard or
true value.

“All compensations available” means after al} feasible.measures available
to the manufacturer to minimize all systematlc posmomng errors for the particular
machine-tool models are considered.

“Angular position deviation” means the maximum difference between
angular position and the actual, very accurately measured angular position after the
- work plece mount of the table has been tumed out of its initial position.

“Basic scientiﬁc research” means theoretical or experimental work
undertaken principally to acquire new knowledge of the fundamental principles of
the phenomena or observable facts.

“Bias” (accelerometer) means an accelerometer output when no
acceleration is applied. '

“CEP” (circle of equal probability) is a measure of accuracy; the radlus of -
the circle centred at the target, at a specific range, in whlch 50 % of the payloads :
impact. :

“Chernica_l laser” means a “laser” in which the excited species is produced
by the output energy from a chemical reaction.

“Cornpc')_site” means a “matrix” and an additional phase or additional phases
~ consisting of particles, whiskers, fibres or any combination thereof, present for a
specific purpose or purposes. ' '

“Contouring control” means two or more “numerically controlled” motions
operating in accordance with 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 gencrated (ref. 1SO/DIS 2806 - 1980).
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““Cryptography” means the discipline which embodies principles, means and
‘methods for the transformation of data in order to hide its information content, prevent
its undetected modification or prevent its unauthorized use. “Cryptography” is limited
to the transformation of information using one or-more ‘secret parameters (e.g.,
~crypto varlables) or assoetated key management. -

N.B.: ‘Secret parameter’: a constant or key kepr ﬁom the imowledge
of others or shared only within a group. :

“Depleted uranium” means uranium dep]eted in the isotope 235 below that
occurring in nature. - : .

.. “Development” is related to all phases 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, and layouts.

“Digital computer” ineans equipment, whieh_c_an_',_ in the form of one or
more diserete variables, perfon‘n all of the following:

a. Aecept data;
b.  Store dataor instructions in fixed or alterable (wntable) storage devices;
c. Process data by means of a stored sequence of instructions which is
_ modifiable; and . - : '
d. - Provide output of data.

N.B:: Mod:fcanons of a stored sequence of ms!ruct:om mclude
replacement of fixed storage devices, but not a physzcal change in wmng or .
mterconnecnons ,

_ “Drift rate” (gyro) means the time rate of output deviation from the desired
output. It consists of random and systematic components and is expressed as an
equivalent input angular disptacement per unit time with respect to inertial space.

“Effective gramme” of “special fissile material” means:-

F

a. Forplutonium isotopes and uranium-233, the isotope weight in grammes;

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

¢.  Foruranium ennehed below | pereentin the lsotope uranium-235, the _
clement welght in grammes multiplied by 0,0001.
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“End-effectors” means grippers, ‘active tooling units’ and any other tooling
that is attached to the baseplate on the end of a “robot™ manipulator arm.

N.B. B ‘Active toolmg unit' means a dewce for applymg motive power
process -energy or sensmg to the work piece.

“Fibrous or ﬁlamentary materials” include:

Continuous “monofilaments’;

‘Continuous *yarns” and “rovings”;

“Tapes”, fabrics, random mats and braids;

Chopped fibres, staple fibres and coherent fibre blankets
Whiskers, either monocrystallme or polycrystallme ofany len gth
Aromatic polyamide pulp

-0 ae o

“Fibre preforms™ means an ordered arrangement of uncoated or coated
fibres intended to constitute a framework of a part before the “matrix™ is introduced
to form a “composite”. . o

“Guidance set” means systems that integrate the process of measuring and
. computing a vehicle’s position and velocity (i.e. navigation) with that of computing .
and sending commands to the vehicle’s flight control systems to correct the trajectory.

~ “Immunotoxin™ is a conjugate of one cell specific monoclonal antibody. and
a “toxin” or “sub-unit of'toxin”, that selectively affects_ diseased cells. '

“Inthe publlc domaln ,as it appllesherem means “technology” or “software”
which has been made avallable without restrictions upon its further dissemination
(copyright restrictions do not remove “technology r “software” from being *“in the
public domain™).

“Information security” isall the means and functions ensuring the accessibility, .
confidentiality or integrity of information or communications, excluding the means
and functions intended to safeguard against malfunctions. Thi§ includes

“cryptography”, ‘c;yptanalysns protection agamst compromlsmg emanations and
computer security.

" NB: ‘Cryptanalysis’: analysis of a cryptographic system or ils inputs
and outputs to derive confidential variables: or sensitive data, including clear
fext. - ‘

“Insulation” is applied to the components of a rocket motor, i.e. the case,
- nozzle, inlets, case closures, and includes cured or semi-cured compounded rubber
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sheet stock containing an insulating or refractory material. It may also be incorporated
as stress relief boots or flaps.

- “Interior lining” is suited for the bond interface between the solid propellant
and the case or insulating liner. 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 acase interior.

“Isolated hive cultures™ includes live cpltures in dormant form and in drled _
preparatlons

“Tsostatic presses’ mean equipment capable of pressurising a closed cavity
through various media (gas, liquid, solid particles, etc.) to create equal pressure in all'
directions within the cavity upon a workpiece or material.

“Laser” is an assembly.of components which produce both spatially and
temporally coherent light that is amplified by stimulated emission of radiation.

NB.: _Sée also; “Chemical Xlaser'-”,j

“Transfer laser ",

“Lmeanty” {usually measured interms of non-linearity) means the maximum
deviation of the actual charactenstlc (average of upscale and downscale readings),
posmve or negative, from a straight line so positioned as to equalise and minimise the

. maximum deviations.

“Materials resistant to corrosion by UF6” may be copper, stainless steel, .
aluminium aluminium oxide, aluminium alloys, nickel or alloy containing 60 % by
welght or more nickel and UFs resistant fluorinated hydrocarbon polymers as
appropnate for the type of separation process. '

“Matrix” means a substantialty contmuous phase that ﬁlls the space between
particles, whiskers or fibres.

“Measurement uncertainty” is the characteristic parameter which specifies
in what range around the output vatue the correct value of the measurable variable
lies with a confidence level of 95 %. It includes the uncorrected systemattc dev1at1ons
the uncorrected backlash and the random deviations. :

“Microcircuit” means a dewce.in wlnch a n_um ber of passive and/or active
“elements are considered as indivisibly associated on or within a continuous structure
to perform the function of a circuit.

“Microorganisms™ means bacteria, viruses, mycoplasms, rickettsiae,
chlamydiae or fungi, whether natural, enhanced or modified, either in the form of
isolated live cultures or as material including living material which has been deliberately
inoculated or contaminated with such cultures. |



'1731(8)  THE GAZETTE OF PAKISTAN, EXTRA., JULY 26,2018 [ParT IT |

“Microprogrammes” means a sequence of elementary instructions,
maintained in a special storage, the execution of which is. mltlated by the mtroductlon
of its reference mstructlon into an instruction register:

' “Missiles means coinplete rocket systems and unmanned air vehicle
systems capable of delwenng at least S00 kg~ payload” toa range” of at least 300
km. :

“Monofilament” or filament is the smallest increment of fibre, usually several
micrometres in diameter. ' '

“Natural uramum means uranium contam;ng the mixtures of isotopes
_occurrmg in nature. . -

_ “Nuclear reactor” means a reactor capable of operation so as to mamtam a

_ controlled self-sustaining fission chain reaction, it basically includes the items within
or attached directly to the reactor vessel, the equipment which controls the level of
power in the core, and the components which normally contain or come in direct
contact with or contr’ol the primary coolant of the reactor core.

“Numerlcal control” means the automatlc control of a process performed
by a device that makes use of numeric data usually mtroduced as the operatlon isin
progress (ref. [SO 2382). - —

- “Payload” means the total mass that can be carried or delwered by the
specified rocket system or unmanned aertal vehlcle (UAV) system that is not used
to.maintain ﬂtght :

: Note: The particular equipment, subsystems, or componenls to be
included in the “payload. depends on the type and configuration of the vehicle
‘under consideration. _ .

Technical Notes:

. . Ball_istic Missiles

Cas “Payload for systems with separatmg re- entry vehzcles (RVs)
mcludes _

.- I The RVs, including:

a. Dedicated guidance, navigation, and control
equipment; '



Par 11 | THE GAZETTE OF PAKISTAN, EXTRA., JULY 26,2018 1731(9)

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 separale 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;

3. Any other countermeasures eqmpm'ent {c.g. deco_vs; jammers
or chaff dispensers) that separate from the RV bus/post-boost
vehicle;

6. The bus/post-hoost vehicle or attitude control/velocity trim
module not including systems/subsystems essential to the

operation of the other stages.

b. “Payload” for systems wtth non-separating re-emry vehtcles '
mcludes

1. Mum'tz'dns 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 siructural
zm‘egnty of the vehicle;

3. Mechanisms and dev:ces for safing, arming, fuzing or f ring;

4. Any countermeasures equipment (e.g. decoys, jammers or
chaff dispensers) that can be removed without vzolatmg the

© structural integrity of the vehicle.
2. Space Launch Vehicles
“Payload” includes: =
~a. “Spacecraft” (single or muitiple), including satellites;
b. .Spa_cecralft-m'-launch vehicle adc_zpters including, if

applicable, apogee/perigee kick motors or similar
manoeuvering systems and separation sysiems.
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3. Soundzng Rockets
: “Payload " includes:

" a. Equipment required for a mission, such as data gathering;
 recording or transmitting devices for mission-specific data;

b.  Recovery e'qrmpmem_'(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 wn‘hour wolatmg 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 v:olazmg the

 structural mregrlty of the ver’uu’e

e. Signdture alteration eqm‘pment that can be removed without
~ violating the structural integrity of the vehicle.

3. 'Orher U_A'Pfs. :
‘_‘.Payéoad " includes:
(}. Mz_.'rn.itio;;;s o'f. any type (e.g. éxplosive.or non.—eiplos-ive),"
b | _Mechdm'lsms and a’el-?ngs for safing, arming, ﬁzz:'ng-b-r.ﬁring,' -
e Cloum‘ermeasure?‘eqluzpmém (e.g. decoys, jammers or chaff |
dispensers) that can be removed without violating the

structural integrity of Ihe vehicle,

d. Slgnature alteranon eqmpment that can be removed wtthout'
violating the structural integrity of the vehicle; :

10
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e. Equipment required for a mission such as data gathering,

- recording or transmitting devices for mission-specific data
and supporting siructures that can be removed w:thout
violating the structural mtegrzty of the vehicle;

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

g. Munitions supporting siructures and deployment mechanisms
that can be removed without woialmg the structural integrity
of the vehicle.

~ “Pressure transducers” are devices that convert. pressure measurements
intoasignal.

“Production’” means a!lproduetion phases, such as: construction, production -
engineering, manufacture, mtegrahon assembly (mountmg), lnSpectlon testmg, and
quality assurance.

“Production equipment™ means tooling, templates, jigs, mandrels, moulds, - |
dies, fixtures, alignment mechanisms, test equipment, othermachinery and components
therefor, limited to those specially designed or modified for “development or for
one or more phases of “productlon . -

' “Pro‘duction facilities” means equipment and specially designed software
therefor integrated into installations for “development” or for one or more phases of’

“production”.

“Programme means a sequence of instructions to carry outa prOCGSb n,
or convertlble into, a form executable by an electronic computer. :

“Radiation-hardened” means that the component or equipment is designed

or rated to withstand radiation levels which meet or exceed a total 1rradiat10n dose -

ofS x 10° rads (S1).

7 “Range” means the maximum distance that the specified rocket system or
unmanned aerial vehicle (UAV) system is capable of traveling in the mode of stable
flight as measured by the projection of its trajectory over the surface of the Earth. -

T echnical Notes: -

1. The maximum capability based on the design characrer.istfcs of o
the system, when fully loaded with fuel or propellant, will be taken
into consideration. in determining “range’. )

11
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2. The “range” for both rocket systems and UAV systems will be
determined independently of any external factors such as
operational restrictions, limitations 1mposed by telemetry data links
or other external constraints. '

3. For rocket systems, rhev “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 mosi fuel-efficient flight profile (e.g. cruise
speed and altitude), assuming ICAQ standard atmoaphere with
zero wind. . :

“Repeatability” means the closeness of agreement among repeated
measurements of the same variable under the same operating conditions when changes
in conditions or non-operating periods occur between measurements. (Reference:
IEEE STD 528-2001, definition section paragraph 2.214)

“Required™ as applied to “technology” or “software”, refers to only that
portion of “technology” or “software” which is peculiarly responsible for achieving
or extending the controtled performance levels, characteristics or functions. leferent
goods may share such “required” “technology” or software

“Resolution” means the least increment of a measuring device; on digital
instruments, the least significant bit (ref. ANSI B-89.1.12).

_ “Robot” means a manipulation mechanisin, which may be of the continuous
path or of the point-to-point variety, may use ‘sensors’, and has all the following -
characteristics: '

a. [smultifunctional;

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

c. Incorporates three or more closed or open loop servo-devices which

- may include stepping motors; and :

d. Has “user accessible programmability™ by means of teach/playback
method or by means of an electronic computer which may be a

« programmable logic controller, i.e., without mechanical intervention.

N.B. 1. In the above definition 'sensors” means detectors of a physical .

phenomenon, the oulput of which (after conversion into a signal that can be
interpreted by a control unit) is. able to generate “programmes” or modify.

12
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programmed instructions or numevrical “'programme”’ data. This includes
‘sensors’ with machine vision, infrared imaging, acoustical imaging, tactile
feel, inertial position measuring, optical or acoustic rangmg or force or torque
measuring capabilities.

N.B. 2: The above deﬁnilion does not include the following devices.'

a.

Manipulation mechanisms, which are only manually/releoperaror
controllable; '

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 c_dms. The sequence of motions and
the selection of paths or angles are nof variable or changeable
by mechanical, electronic or electrical means;

Mechanically” controlled variable sequence manipulation
mechanisms, which are automated moving devices, operating
according 10 mechanically fixed programmed motions. The
programme is mechanically limited by fixed, but adjustable siops,

_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;

Non-servo-controlled variable sequence manipulation mechanisms

- Wwhich are automated wmoving 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,

_Staéker 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
Jor storage or retrieval.

“Roving” is a bundle (typically 12-120) of approximately parallel ‘strands’.

. 'N.B.: ‘Strand’ is a bundle of “monaofilaments’ (typically over 2‘00)
 arranged approximately parallel.

13
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“Scale factor” (gyro or accelerometer) means the ratio of change in output

~ toachange in the input intended to be measured. Scale€ factor is generally evaluated
. as the slope of the straight line that can bé fitted by the method of least squares to

input-output data obtained by varying the input cyclically over the input range.

“Software” means a collection of one or more “programmes” or -
“microprogrammes” fixed in any tangible medium of expression.

“Special fissile material” meanspiuten'ium-239,Luranium4233', “uranium
‘enriched in the isotopes 235 or 233, and any material containing the foregoing.

“Specific modulus” is Young’s modulus in pascals, equivﬁlent 1o N/m? divided
by specific weight in N/m?, measured at a temperature of (296 £ 2) K ((23 + 2) c‘C)
and a relatlve humldlty of (50 = 5) Yo.

_ “Spectﬂc tensile strength™ is ultlmate tensile strength in pascals, equivalent
to N/m2divided by specific weight in N/m?®, measured ata temperature of (296 £ 2)
K ((23 +2) °C) and a relative humidity of (50  5) %. '

“Sub- unltof toxin™ is a structurally and functlonally discrete component of
awhole* toxm - :

_ “Tape is a material constructed of interlaced or unidirectional
“monofilaments”, strands’, “rovings”, “tows”, or “yarns”, etc., usually pre-
- impregnated w1th resin. o

" 3

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

| “Technology means specific information necessary for the “development”,
“production” or “use” of goods. This information takes the form of ‘technical data
or ‘technical a551stanee

 NB. ‘Technical assistance’ may take forms such us instructions, skills,
training, working knowledge and consulting services and may involve the
transfer of ‘lechnical data’. ' :

N.B. 2. ‘Technical data’ may take form& 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 drsk tape, read-onh' memories.

14
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“Tow” is a bundle of “monofilaments”, usually approximately paralie!.

“Toxins” means toxins in the form of deliberately isolated preparations or
mixtures, no matter how produced, other than toxits vresent as contaminants of
other materials such as pathological specimens, crops, foodstuffs or seed stocks of
“microorganisms”. | : ' '

“Transfer laser” means a ““laser”.in which the lasing species is excited
through the transfer of energy by collision of a non-lasing atom or molecule with a
lasing atom or molecule species. |

_ “Uranium enriched in the isotopes 235 or 233” means uranium containing
the isotopes 235 or 233, or both, 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 isotop_e 238 occurring in nature (isotopic ratio 0,72 per cent). '

“Use” means operation, installation (mcludmg on-site mstallat}on)
mamtenance (checkmg) repair, ovethaul and refurbishing.

“User accessible programmablhtv” means the facility allowing a user to
- insert, modlfy or replace “programmes by means other than:

ca. A physicai change in wiring or interconnections; or
" b. The setting of function controls including entry of parameters.
“Vaccine” is a medicinal product in a pharmaceutical forinulation licernised
by. or having marketing or clinieal trial authorisation from, the regulatory authorities
of either the country of manufacture or of use, which is intended to stimulatc a
protective immunological response in humans or animals in order to prevent disease:

in those to whorn or to which it is administered. )
“Yam’? is a bundle oftwisted ‘strands’.

N.B.: Srrand is a bundle of ‘mono flamems (typically over 200)
' -arranged approxzma(ely parallel

| ACRONYMS, ABBREVIATIONS AND UNITS USED IN THESE LISTS

An acronym, abbreviation or umts, when used as a defined term, will be
found in ‘Definitions of Terms used in these Lists’.

15
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8

- GPS

.

Acronym, Meaning
Abbreviation
or Unit
A Ampere
ABEC Annular Bearing Engineers Committee
 AMBA American Bearing Manufactures Association
- ANS! American National Standards Institute
ASTM American Society for Testing and Materials
AVLIS Atomic vapdur laser isotope separation
- °C - Degree Celsius
CAS Chemical Abstracts Service
CEP Circular error probability/circle of equal probability
Ci - Curie '
cm Centimeter _ :
CRISLA Chemical reaction by isotope selective laser activation
CvD ~ Chemical vapour deposition -
CW . * Chemical weapon
° Degree - |
dB " Decibel
EDM Electrical discharge machines
~Gramme; also, acceleration due to gravity -
GBq Gigabecquerel |
GHz ' Gigahertz _
- GLONASS Global’naya Navigatsionnaya Sputnikovaya Sistema -
GNSS " Global navigation satellite system - ' ‘
Global positioning system
GPa Gigapascal
Gy (silicon) Gray
h Hour
Hz Hertz
ICAO - International Civil Aviation Organisation
IEEE Institute of Electrical and Electronic Engineers
1SO International Organization for Standardization
Joule '
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Acronym, ;

Abbreviation

or Unit

K
keV
kg
kHz
km
kN
kPa
kv
kW -
. m :
mA
Mach

MeV
MHz
min
MLIS
mm

pF

pm

- pPa

T

- mi
MNs
MPa
MW
N

nF

nH

nm

ns
NavIC .
Pa

" ppm

ps
QZSS
rad (silicon)

Meamng

Kelvin
Kiloelectron volt

- Kilogramme

Kilohertz o
Kilometer

- Kilonewton
Kilopascal

Kilovolt
KiIOWatt

- ‘Meter

Milliampere

Ratio of speed of an object to speed of sound (after
Ernst Mach) :

Million efecton volt/mega electon volt

Megahertz

Minute

Molecular laser isotopic separation
Millimeter -

- Microfarad

Micrometer
Micropascal

- Microsecond

Millilitre
Meganewton second’
Megapascal
Megawatt

R Newton
- Nanofarad

Nanohenry |
Nanometer

'Nanosecond =
Indian Regional Navigation Satellite System
“Pascal
-Parts per mil]ion

Picosecond

Quasi Zenith Satellite System

Radiation abs_orbed dose
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Acronym, Meaning
Abbreviation
sr Unit
. Ims Root mean square
- rpm Revolutions per minute
. RNSS Regtonal Navigation Satellite System
RV Re-entry vehicle
s - Second . _
SAE Society of A utomotlve Engineers International
T Tesla
u Atomic mass unit
UAV | Unmanned aerial vehicle .
\ Volt
VA Volt-ampere
W Watt

CATEGORY 0

NUCLEAR MATERIALS, FACILITIES, AND EQUIPMENT

- 0A Systems, Equipment and Components

0A001 “N uclear reactors” and specially designed or prepared equipment and
components theretor, as follows:

“Nuclear reactors” oapable of operatron so as to maintain a
controlled seif-sustaining ﬁssmn chain reaction;

Metal vessels, or major sho.p-fabric-ated parts therefor, specially
designed-or prepated to contain the core of a “nuclear reactor”,
including the reactor vessel head for a reactor pressure vessel:

Note: In 04001 b. nuclear reactor vessels include reactor
pressure vessels, and calandrias regardless of pressure rqting._

Manipulative equipment specially de51gned or prepared for
inserting or removing fuel in a “nuclear reactor™;

Centrol rods specially designed or prepared for the control of the’

fission process in a “nuclear reactor”, support or suspension

structures therefor, rod drive mechanisms and rod guide tubes;
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Pressure tubes spec1ally de51gned or prepared to contain fuel

elements and the primary coolant in a “nuclear reactor

Note:  Pressure tubes are parts of. fuel channels designed fo
operate at elevated pressure, sometimes in excess of 5 MPa.

* Zirconium metal tubes or zirconium alloy tubes (or assemblies of
- tubes) specially designed or prepared for use as fuel cladding in

a “nuclear reactor” and in quantities exceeding 10 kg;

" Note:  Zirconium metal tubes or zirconium alloy tubes for

use in a-nuclear reactor consist of zirconium in which the
relation of hafnium 10 zirconium is anlcally less than [:500
parts by welghr

Coolant pumps or circulators specially designed or prepared for
circulating the primary coolant of “nuclear reactor™; '

Note:  Especially designed or prepared pumps or circulators
include pumps for water-cooled reactors, circulators for gas-
cooled reactors, and electromagnetic and mechanical pumps
Jor 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 11l Division I~
Subsection NB (Class 1 components) of the American Society |
of Mechamcal Engineers (ASME) Code, or equwa!em
standards.

~*Nuclear reactor.internals’ specially designed or prepared for -

use in a “nuclear reactor”, including support. columns for the
core, fuel channels, calandria tubes, thermalshlelds baffles, core

- grid plates, and diffuser plates;

Techmcal Note

In 04001.h. nuclear reactor internals’ means any major
struciure'withm a reactor vessel which has one or more
functions such as supporting the core, maintaining fuel
afignménr directing primary coolant flow, providing

. radiation shields for the reactor vessel, and guiding in- core

-

tnstrumentanon '

19
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i. .~ Heat exchangers as follows:

1. Steamgenerators specially designed or prepared for use in
_ the primary or mtermedlate coolant circuit of a “nuclear
reactor’’; . L L .

2. Other heat exchangers especially designed or prepared for
use in the primary or intermediate coolant circuit of a
“nuclear reactor”;

Note: The scape of control for this entry doe.s not mclude
heat exchangers for the supporting systems of the reactor,
e.g., the emergency cooltng system or the decay heat cooling
system.’

J.  Neutron detectors- specially designed or prepared for determining
neutron flux levels within the core of a “nuclear reactor™;

: :Noté: The scope of this eniry encompasses in-core and ex-
core detectors which measure flux levels in a wide range,
typically from 10° neutrons per cn’ 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. 3 '

k. ‘External thermal s_hields spe'cia.l]'y designed or prepared for use
" ina“nuclear reactor” for the reduction of heat loss and also for

the containment vessel protectlon

Technical Note:

In 0A001.k ‘external thermal shields' mean major structures
placed over the reactor vessel which reduce heat loss from
the reactor and reduce temperature within the containment
vessel. = :

0B Test, Inspection and Prbdt_lction Equipment

- 0B0OOI

20

Plant for the separatlon of lsotopes of “natural uranium”, “dep]eted
uranium” and “special fissile materials”, and specially designed or
prepared equipment and components therefor, other than analytical
instruments, as follows: '
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a. Plantspecially designed for separating isotopes of “‘natural uranium”,
“depleted uranium”, and “special fissile materials™, as follows:

Do M R W =~

Gas centrifuge separation plant;
Gaseous diffusion separation plant;

Aerodynamic separation plant;
- Chemical exchange separation plant;

lon-exchange separation plant;
Atomic vapour “laser” isotope separation (AVLIS) plant;
Molecular “laser” isotope separation (MLIS) plant

'Plasma separation plant;

Electromagnetlc separatlon plant; -

b.- Gas centrlfuges and assemblies and compoﬁents, specially designed - |
- or prepared for gas centrifuge separation process, as follows: |

Technical Note
In O0BDO1.b. “high strength-to- dens:!y ratio materzal means any
of the following:

a.

Maragmg steel capable of an ulnmate tensile strength of
1.95 GPa or more;

Aluminum a!loys capable of an ultimate. tens:le strength of

0, 46 GPa or more; or

. “Fibrous or fi lamem‘ary materials” with a “‘specific modulus”
of more than 3,18 % 10" m and a “specific tenszie snength "o

greater than 76,2 x | 03

1. Gés‘centrifuges;

2, Complete rotor assemblies; .

3. Rotor tube cylinders with a wall thickness of 12 mm or
- less, a diameter of between 75 mm and 650 mm, made -
~ from ‘high str‘eng‘-th—to-density ratio materials’; '

4. Ringsor be]lows W1th a wall thickness of 3 mm or less and

a diameter of between 75 mm and 650 mm and designed to

give local support to a rotor tube or to join a number together,
made from ‘high strength-to-density ratio materials’;

21
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5.

10.

22

Baffles of between 75 mm and 650 mm diameter for
mounting inside a rotor tube, made from ‘hlgh strength-to-
density ratio materials’;

Topor bottom caps of between 75 mm and 650 mm diameter
to fit the ends of a rotor tube made from ‘hlgh strength-to-
denslty ratio materiais’

Magnetic _sus_pension bearings as follows:

a. Bearing assemblies consisting of an annular magnet

suspended within a housing made of or protected by - ‘

“materials resistant to corrosion by UF” containing
a damping medium and having the magnet coupling
with-a pole piece or second magnet fitted to the top
cap of the rotor:

b. Active magnetic bearings specially designed or
prepared for use in gas centrifuges;

Technical Note:
These bearmgs usually have the following character:sncs

a. Designed to keep centred a rotor spmmng 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;

Specially prepared bearings compnsmg a pivot-cup assembly
mounted on a damper

Molecular pumps comprised of cylinders having internally
machined or extruded helical grooves and internally
machined bores. Typical dimensions are as follows: 75 mm
to 650 mm internal diameter, 10 mm or more wall thickness,
with the length equal to or greater than the diameter. The
grooves are typically rectangular in cross-section and
2 mm or more in depth; '

Ril]gishaped motor stators for. muitiphase AC hysteresis
(or reluctance) motors for synchronous operation within a
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11.

12

13,

14,

vacuum at a frequency of 600 Hz or greater and a power
of 40 VA or greater. The stators may consist of multi-phase
windings on a laminated low loss iron core comprised of
thin layers typicaily 2 mm thick or less;

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 to locate the bearings and with one or more flanges
for mounting. The machined ends are parallel to each other
and perpendicular to the cylinder’s longitudinal axis to within
0,05 degrees or less. The housing may also be a honeycomb

type structure to accommodate several rotor assemblies;

Scoops consisting of tubes for the extraction of UF . gas
from within a centrifuge rotor tube by a Pitot tube action

(that is, with an aperture facing into the cireumferential
gas flow within the rotor tube, for example by bending the
end of a radially disposed tube) and capable of being fixed
to the central gas extraction system;

Frequency changers.(converters or inverters) specially
designed or prepared to supply motor stators for gas

centrifuge enrichment, having both of thc following

characteristics, and specially designed components therefor:

 and . : .
b. - High stability (Frequency control beiter than 0,2 %);

a. - Multiphase frequency output of 600 Hz or greater;

- Shut-off and control valves as follows:

a.  Shut-off valves specially designed or prepared to act
on the feed, product or lails UF, gas sireams of an
individual gas centrifuge;

b. Bellows-sealed valves, manual or automated, shut-
off or control, made of or protected by “materials
resistant to corrosion by UF ”, with an inside diameter
of 10 mm to 160 mm, specially designed or prepared
for use in main or auxiliary systems of gas centrifuge
enrichment plants;

23
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- ¢. Equipmentand components, specrally de31gned or prepared for gaseous

diffusion separatlon process, as follows:

Gaseous diffusion barriers (hermetiejally sealed vessels) and

- barrier mdterials made of porous metallic, polymer or ceramic

“materials resistant to corrosion by UF” with a pore size of 10
to 100 nm, a thickness of 5 mm or less, and for tubular forms, a,

iameler o mm Or 1€85;
diameter of 25 1

‘Gaseous diffuser housrngs made of or protected by “materials

resistant to corrosion by UF,”;

Especial]y designed or prepared COMpressors or gas blowers

with a suction volume capacity of 1 m*min or more of UF,”, with

~a discharge pressure up to 500 kPa, and designed for long-term

operation in the UF; environment, as well as separate assemblies
of such compressors and gas blowers. These compressors and
gas blowers have a pressure ratio of 10:1 or less and -are made
of or protected by “materials resistant to corrosion by UF .

Rotary shaft seals for compressors or blowers specified in

- '0B001.c.3. and deslgned for a buffer gas in- leakage rate of less. .

than 1 000 em*/min.;

Especially designed or prepared heat exchangers made'of or
protected by “materials resistant to corrosion by UF,”, designed
to opérate 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; :

- Especially designed or prepared bel.lows'—sealed valves, manual

or automated, shut-oft or control, made of or protected by -
“materials resistant to corrasion by UF,™, for installation in main
and auxiliary syste_rns of gaseous dlffusmn enrichment plants;

d. Eqmpment and components specially designed or prepared for-
_ aerodynamlc separatlon 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; ‘
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2.

Tangential inlet ﬂow;driven cylindrical or conical tu'b'esl (vortex

. tubes), made of or protected by “materials resistant to corrosion

by UF,” and with one or more tangential inlets; '

. Compressors or gas blowers made of or protected by “materials

resistant to corrosion by UF ”, and rotary shaft seals, with seal
feed and seal exhaust connectrons for sealing the shaft connecting
the compressor rotor or the gas blower rotor with the driver

‘motor 0 as to ensure a reliable seal against out-leakage of process

gas or in-leakage of air or seal gas into the inner chamber of the

- compressor or gas blower which is filled with a UF /carrier gas -
" mixture; : '

. Heat exchangers made of or protected by “materrals re51stant to

corrosion by UF,”;

Aerodynamic separation element housings, made of or.p'r'otected
by “materials resistant to corrosion by UF to contain vortex

‘tubes or separation nozzles;

Bellows valves, manual or automated, shut-off or control, made
of or protected by “materials resistant to corrosion by UF.”,
with a diameter of 40 mm or greater; ' :

. Precess systems for separating UF  from carrier gas (hydrogerr
" orhelium) to | ppm UF co_ntent or less, including: '

a. Cryogenlc heat exchangers and cryoseparators capable of =

temperatures of 153 K (=120 °C) or less;

b. Cryogenic refrlgeratlon units capable of temperatures of
153 K (=120 °C) or less

c. Separatlon nozzle or vortex tube umts for the separation of
UF, from carrier gas,

d. UF, cold traps capable of freezmg out UF;

e. Equipment and componems specrally desi gned or prepared for chemical
exchange separation process, as follows:

.- Countercun‘ent llqurd-ltqmd_' exchange columns having mechanical

power input, with stage residence time of 30 seconds or less and
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6.

resistant to concentrated hydrochloric acid (e.g. made of or -

-protected by suitable plastic materials such as fluormated
- hydrocarbon polymers or glass);

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 fluorinated hydrocarbon polymers or glass);

‘Electrochemical reduction cells resistant to concentrated

hydrochloric acid solutions; for reduction of uranium from.one.
valence state to another;

Electrochemical reduction cells feed eqnipment 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 su!phone
and resin-impregnated graphlte)

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™ or U™to U™,

Uranium oxidation systems for o_xidation of U+3 to U™,

f. Equipment and components, specially de31gned or prepared for i on-
exchange separatlon process as follows:

1.

Fast reactmg ion-exchange resins, pellicular or porous macro-

: retlcuiated 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) 10 473 K (200 °C); '

fon 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 0,7 MPa;
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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 -

g. Equipmentand components, specially designed or prepared for atomic
vapour “laser” isotope separation process (AVLIS), as follows:

L.

Electron beam guns designed to achieve a delivered power (I
kW or greater) on the target sufficient to generate uranium metal
vapour at a rate required for the laser enrichment function; as
derived. :

N.B.. See also 24225.

- Liquid or vapbur uranium metal handling systems for molten

~ uranium or molten uranium alloys or uranium metal vapour for

‘use in laser enrichment, conSIStmg 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 coolmg equnpment for the
cruc1ble :

Product and tails collector systems made of or lined with
materials resistant to the heat and corrosion of uranium metal -

vapour or llqll]d such as yttna ~coated graphlte or tantalum;

. Separator module housings (cylindric‘al or rectangular vessels)

for containing the uranium metal vapour source, the electron .
beam gun and the product and tails collectors;

“Lasers” or “laser” systems for the separation of uranium

- isotopes with a spectrum frequency stabiliser for operation over

extended periods of time; -

N.B.: See also 6A205.

h. © Equipment and components, spec:1ally des1gned or prepared for
molecular “laser” isotope separation process (MLIS) or chemical -
reaction by isotope s_electwe laser activation (CRISLA), as follows:

1.

Supersonic expansion nozzles for cooling mixtures of UF ‘and
carrier gas to 150 K (-123 °C) or less and made from * materlals
resistant to cofrosion by UF s

27
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2.

Components or devices for collecting uranium product material
or uranium tails material consisting of filter, impact, or cyclone-

type collectors or combinations thereof, and made of “matenals -

resistant to corrosion by UF JUF”;

Compressors for UF /camer gas mixtures, desxgned for long
term opération in a UF environment made of or protected by -
“materials resistant to corrosion by UF,”, and rotary shaft seals

~ asmentioned in 0B001.d.3.;

Equipment for fluorinating U’Fs (solid) to UF, (gas);

Process 'systems for separating UF 6' from carrier gas (-e. g .

nitrogen or argon) including:

a. Cryogenic heat exchangers and cryoseparators capable of
temperatures of 153 K (—i20 °C) or less;

" b. Cryogemc refrlgeranon units capable of temperatures of

153 K (-120 °C) o fess;
c. UF s cold traps capable of’ freezirig out ]JFé;

“Lasers” or.“laser” systems for. the separation of uranium
isotopes with a spectrum frequency stabrllser for operation over
extended periods of time;

»

N.B.: See also 6A205.

i Eqmpment and components, specnally desxgned or prepared for plasmaf
separation process, as follows .

1.

28

‘Microwave power sources and antennae for producing or

accelerating ions, with an output frequency greater than 30 GHz
and mean power output greater than 50 kW;

- Radio frequency ion excitation coils for frequencies of more than ~
~ 100 kHz and capable of handling more than 40 kW mean power;

Uranium plasma generation systems;

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, ytiria-coated
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graphite graphite coated with other rare earth ox1des or mlxtu res
thereof), and cooling equipment for the crucibles;

NB’.::..'See' ql-so 242235,

Product and tails collectors made of or protected by materials
resistant to the heat and corrosion of uranium vapour. such as
yttria- coated graphlte or tantalum; :

. Separator moduie housings (cylmdncai) for contammg the uranium

plasma source, radio-frequency drive coil and the product and
tails collectors and made of a suitable non- magnetlc material
(e g stainless steel) v

Equ1pment and components spec1ally designed or prepared for
electromagnetlc separatlon process, as follows: :

l.

lon sources, smgle‘ or, multlple con31stmgofa vapour source, ioniser,
and beam accelerator made of suitable non-magnetic materials

B {e.g. graphrte stainless steel, or copper) and capable of providing

a total ion beam cun'ent of 50 mA or greater

.- lon collector piates 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 declgned to
operate at pressures of 0,1 Pa or lower;

Magnet pole pieces with a diameter greater than 2 m;

High voltage power supplies for ion sources, havmg all of the,
following: characterlstlcs

a, Capable of continuous operatlon |

b. Output voltage of 20 000 V or greater,i
c. Output current of | A or greater; and

d. Voltage regulanon of better than 0,01 % over a penod of 8
hours,

2
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0B002

N.B.: See also 34227,

6. Magnet power supplles (hlgh power dlreotcurrent) havmg all of
the followmg characteristics:

a. Capable of contmuousrope'ration with a current output of
500 A or greater ata voltage of 100 V or greater; and |

b. Currentor voltage reguiation betterthan 0 01 % overa penod
of 8 hours. ; :

N.B.: See also 34226. -
Specially designed or prepared auxiliary systems, equipment and
components, as follows, for isotope separation plant specified in 0B001,

made of or protected'by “materials resistant to corrosion by UF ™

Feed autoclaves, ovens or systems used for passmg UF, to the
enrichment process;

Desublimers, cold traps, or pumps used to remove UF, from the
enrichment process for subsequent transfer upon heating;

Product and tails stations for transferring UF _ into containers;

Liquefaction or solidification stations used to femove UF, from the
enrichment process by compressing, coohng and converting UF, to a

. liquidor solid form;

‘Piping systems and header systems specially designed for handling
UF, within gaseous diffusion, centrifuge or aerodynamic cascades;

1. Especidlly designed or prepared vacuum manifolds or vacuum

headers or vacuum pumps having a suction capacity of 5 m* per minute -
* or more; or

2. Vacuum pumps spec1a|ly deSIgned for use in UF bearing

~ atmospheres;

UF mass spectrometers/ion sources Specia'lly designed or prepared -
for takmg on-line samples from UF, gas streams and having all of the
following characteristics:

1. Capable of measuring ions of 320u or greater and havmg a
resolution of better than 1 part in 320;
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0B003

2. Ton sources constructed of or protected by nickel, nickel-copper
alloys with a nickel content of 60 % by welght or more, or nickel-
chrome alloys;

3. Electron bombardment ionisation sources; and

4. Having a collector system suitable for isotopic analysis.

Plant for the conversion of uranium and equ1pment Specmlly de31gned
or prepared therefor as follows:

Systems for the conversion of uramum ore concentrates to uranium
trioxide (UQ,); oo . .

Systems for the conversion of UO, to UF;

Systems for the conversion of UO, to uranium dioxide (UO.);

Systems for the conversion of UO, to uranium tetrafluoride (UF );

Systems for the conversion of UF .o UF'(,';'
Systems: for the conversion of UF , to uranium metal;

Systems for the conversion of UF o UO,;

.. Systems for the conversion of UFG to UF,;

Systems for the conversion of UO, to uranium tetrachloride (UCL,).
Plant for the production or concentration of heavy water, deuterium
and deuterium compounds and specially designed or prepared equ1pment

and components therefor as follows

Plant for the production of heavy water, deuterium or deuterium '
compounds, as follows:

1. Water-hydrogen sulphide exchange plants;
2. Ammonia-hydrogen exchange plants;

Equipment and components, as follows:
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L.

- Water-hydrogen sulphlde exchange towers WIﬂ‘l dlameters of
1,5 m or greater and capable of operating at pressures greater

than or equal to 2 MPa especially designed or prepared for heavy

“water production utilizing the water-hydrogen sulphlde exchange

process

Single stage, low head (i.e. 0,2 MPa) centrifugal blowers or
compressors for hydrogen sulphide gas circulation (i.e. gas
containing more than 70 % by weight hydrogen sulphide, H_S)
with a throughput capacity greater than or equal to 56 m%s 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 25 m capable of
operatmg at pressures greater than 15 MPa

Tower internals, including stage- contactors which promote
intimate gas/liquid contact, and stage pumps, including those which
are submersible, for heavy water production utlhzmg the ammonia-
hydrogen exchan ge process;

Ammonia crackers with operating pressures greater than or equal .
to 3 MPa for heavy water production utilizing the ammoma—_

hydrogen exchange process;

[nfrared absorption analysers capable of on-line hydrogen/
deuterium ratio analysis where deuterium concentrations are equal
to or greater than 90 % by weight; '

Catalytic burners for the conversion of enriched deuterium gas
into heavy water utlllzmg the ammoma-hydrogen exchange

‘process;

Complete heavy water :upgrade systems, or 2olumns therefor,

- for the upgrade of heavy water to reactor-grade deuterium
concentration;

Ammonia synthesis converters or synthesis units specially

designed or prepared for heavy water productlon utilizing the

- ammoma—hydrogen exchange process.



Part 1l THE GAZETTE OF PAKISTAN, EXTRA..,JULY,zs,-zms 1731(33)

0B0O5  Plant specially des1gned for the fabncatlon of * nuclear reactor” fuel
elements and specially des:gned or prepared equ1pment therefor.

Note 1 A plant for the Jabrication of ‘nuclear reactor’ fuel
elements mcludes equtpment which: :

Normally comes into direct contact with or directly processes

’ or controls the production flow of nuclear materials,
b. Seals the nuclear materiels ﬁfithin tﬁe_ claddfhg,'
e Checks t-he integrity of the eladeﬁng or the seal:
d. Cheek.s the finish rreen.nen.t. of the sealed fuel;' or
e.. Is used for asserhbling reactor fuel elements.
Note 2 | Such equ:pment or systems of equmem may include,

“for example

a.

Fully automatic pellei.inspection stations especially designed

- or prepared for checking fi na[ dimensions and surface defects
- of the Juel pellets,; :

Automatic welding machines especially designed or prepared
for welding end caps onto the fuel pins (or rods);
Automatic test and inspection stations especially designed or
prepared for checkmg the integrity of completed fuel pins
(or rods) '

Systems especraliy des:gned or prepared to manufacture
nuclear fuel cladding. '

Item c typically mcludes eqmpmem‘ 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. :

0B006 Plant for the reprocessing of irradiated “nhclear reactor” fue_l elements,
and specially designed or prepared equipiment and components therefor.
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Note: 0B006 mclude.s

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

elements including equipment and components which normaily
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
“nuclear reactor” fuel assemblies, bundles or rods;

Dissolvers, cﬁ[ié_a!ly 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 wh:ch can be -
remote!y Ioaded and maintained; :

Solvent extractors and ion-exchange processing equipmetit
specially designed or prepared for use in a plant for the
reprocessing of irradiated “natural uranium”, “depleted
uranium” or “special fissile materials”; :

Holding or storage vessels specially designed to be crifically
safe and resistant to the corrosive effects of nitric acid;

Technical Note:
Holding or storage vessels may have the following features:

1. Walls or intérna! 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. -

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”.
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Note: These systems involve the capability of active and
passive neulron measurement and discrimination in order fo
determine the fissile material quantity and composition. The
complete system is composed of a neutron generator, a neutvon
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 reproces.smg of trraa’mtedfuel
elements. R

Plant for the conversion of plutonium and equlpment specially designed
or prepared therefor as follows: '

a. Systems for the conversion of plutonium nitrate to oxide; '
b. Systems for plutonium metal production.

“Natural uranium” or “depleted uranium” or thorium in the form of
* metal, alloy, chemical compound or concentrate and any other material
contammg one or more of the foregoing;

0C001 does not control the Sfollowing:

Four grammes or less of “natural uranium’” or “depleted uranium”
when contained in a sensing component in insfruments,;

‘Depleted uranium” specially fabricated for the following c:vzl
non-nuclear applications:

1. Shielding;
2. _Packaging;

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

-4, Cbunter—weights having a mass not gi'eater than 100 kg; -

Alloys containing less than 5 % thorium;
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d.-

0C002

00003

0C004

0Ca05

Ceramic products contalnmg thorium, which have been manufactured
for non-nuclear use. ' ' '

“Special fissile materials™

Note:  0C002 does not control four “effective grammes” or less
when contained ina sensing component. in instruments. '

Deuterium, heavy water (deutermm oxide) and any other deuterium
compound in which the ratio of deuterium to hydrogen exceeds
1:5 000 for use in a nuclear reactor in quantities exceeding 200 kg of
deuterium atoms for any one recipient country within a period of one
calendar year (1 Jan - 31 Dec)

Graphite, nuclear grade havmga purity tevel of less than 5 ppm ‘boron ‘
equivalent’ and with a density greater than' 1,5 g/cm in quantities
exceedmg tkg. : _

N.B. N See alse 1C107.

Note 1: For the purpose of expert comrof_, 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 BE_ for impurities (excludtng BE. ., since carbon is not
considered an impurity) including boron, where:

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

where C¥F is the c.'omiersion factor = (6, % AJ/S, x A,)

and 6, and 0, are the thermal neutron capture cross sections (in
barns) for naturally occurring boron and element Z respectively;

and A, and A, are the atomic masses of naturally occurring borvn

and element Z respectively.

‘Specially prepared compounds or powders for the manufacture of
gaseous diffusion barriers, resistant to corrosion by UF _(e.g. nickel or

- alloy containing 60 % or more nickel, aluminium oxide and fully

fluorinated hydrocarbon polymers), having a purity of 99,9 % or more
and a mean particle size of less than 10 um and a high degree of
particle size uniformity, which are especially prepared for the
manufacture of gaseous dlffllSIOIl barriers. ‘
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Software
“Software”: specially ctesigned or modified for the “development”,
“p'roduction” or “use” of goo_ds specified in this Category.

'.Te.chnolo.gy '

-;cTeehnology acc.ording o the Nuclear Technology Note for _tne
-“development” “productlon or “use” of goods specified in this

Category

CATEGORY 1

MATERIALS CHEMICALS “MICROORGANISMS” & “TOXINS”

lA_

1A102

1A202

1A224

Systems, ‘Equipment and Components

Resaturated py-rolized'carbt)n—carbon cdmponents designed for and

useable in the systems specified in 9A104.a. and compiete rocket -
systems specrﬁed in 9A104.b.-

Composrte structures in the form of tubes and having both of the
followmg characterlstlcs '

| NB See also 1c210 & 9A1}0

_a; An tnside dlameter of between 75 mm and 400 mm; and

b, Made w1th any of the “ﬁbrous or ﬁlament.ary matertals specnﬁed -

"~ in 1C210.a. or with carbon prepreg materlals spectﬂed in
lCZIOc :

Target assembhes and components for the productlon of trltlum as
follows: : .

a. Target assemblies made of or containing lithium enriched in the .
lithium-6 isotope specially designed for the production of tritium .

- through 1rrad1at10n mcludmg insertion in a nuclear reactor;

b. - Components spec1ally de51gned for the target assembiles spe01ﬁed
~in ltem 1A224.a.
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1A225

1A226

1A227

Technical Note:

 Components specially designed for target assemblies for the
production of tritium may include lithium pellets, tritium
- getters, and specially-coated cladding.

Platinized catalysts specially designed or prepared for proinoting the
hydrogen isotope exchange reaction between hydrogen and water for
the recovery of tritium from heavy water or for the production of
heavy water. '

Specialized packings which may be used in separating heavy water |

from ordinary water, having both of the following characteristics: = - -

a. Made of phosphor bronze mesh chemicaily treated to improve
wettability; and. o

b. Designed to be used in vacuum distillation towers.

High-density (lead glass or other) radiation shielding windows, having

. all of the following characteristics, and specially designed frames

1B

1B101

38

therefor;

a. A ‘cold area’ greater than 0,09 mz;.-. :
b. A density greater than 3 g/cm?®; and
c. A thickness of 100 mm or greater.
Technical Note:

In 14227 the term ‘cold area’ means the viewing area of the

window exposed fo the lowest level of radiation in the design

application.. '

Test, Inspection and Production Equipment

Equipment for the “production” of structural composites, fibers,

- prepregs or preforms usable in systems specified in 9A 104, as follows;

and specially designed components and accessories therefor:

' NB See also IBZOI.

Note: Components and accessories specified in IB101 include
motiulds, mandrels, dies, ft'_xmres and tooling for the preform
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pressing, curing, casting, sintering or bonding of composite
structures, laminates and manufactures thereof.

a. Filament winding machines or ‘fibre/tow placement machines’,
of which the motions for positioning, wrapping and winding fibres
can be coordinated and programmed in three or more axes,
designed to fabricate composite structures or laminates from
fibrous or filamentary materials, ~and coordinating and
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 composnte
airframe and ‘missile” structures;

No'te: For the purposes of 1BI01.a. and 1B101.b., the
Jollowing definitions apply:

a. 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.

'b.  ‘Fibre/tow-placement machines’ and ‘lape-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 u
structure. These machines have the ability to cut and

restart individual fi !amem band’ courses during the
' laymg process.

c. F z'bre/tow-p!acemenf 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 capabi!ity of the machine. '

c. Equ1pment designed or modlf'ed forthe productlon” of “fibrous
or filamentary materials™ as follows:

- 1. Equipment for converting polymeric fibres (such as

polyacrylonitrile, rayon or polycarbosilane) including special
provision to strain the fibre during heating;

39
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1B102

40

2. Equ1pment for the vapour deposmon of elements or
o compounds on hested f' lament substrates;

3. Equlpment forthe wet-spmmng of refractory ceramics (such
‘as alummlum oxide); : :

' _d.' Equupment desrgned or modlﬁed for speclal fibre. surface
treatment or for producing prepregs and prefonns spec1f' ed in
“entry 9C1 10. ' . _

Note: 1B101.d. includés.ro'llers, tension stretchers, coating.
equipment, cuzting équipmem and clicker dies.

e, Multl directional, multl-drmcnsmnal weaving machmes or
interlacing machines, in¢luding adapters and modification kits for, -
-weaving, interlacing or bra1d1ng fibers to manufacture comp051te .
structures; - : '

“Note: 13101 e. does _not control Iexnle machmery not
modzf ed for the end-uses stated. -

 Metal powd_cr- -.productlon equipment” and components as follows:

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

" a. Metal powder “production equipment” uéable for the

“production”, in a controlied environment, of spherical, spheroidal,
~ or atomised materials specmcd in1Ctlla.l.,, 1CII1.a.2, and
1C11 l.a.6. ' : '

b Spec1aily de51gned components for productlon equnpment

spec1f'ed in I1B102.a.

- Note: 13102_ includes:.'

" a. Plasma generators (hz‘gh frequency.arc—jez.) 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
_-spherzcal metallic powders with orgamzatzon of the process
in an argon-water enwronment '
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IBIIS

1B116

1B117

1B118

c. Ecjuipmeni usable for the “production” of spherical
 aluminium powders by powdering a melt-in an inert medlum
(e g mrrogen)

Equxpment other than that spemﬁed in 1B 102, for the production of
propellant and propellant constltuents as follows, and specmlly designed
‘components therefor: '

a. “Production equipment” for the “production”, handling or
acceptance testing of liquid propellants or propellant constituents
specified in 1C111; '

b. _Productlon equipment” for the “production”, handling, mixing,
curing, casting, pressing, machining, extruding or acceptance testing
of solid propellants or propellant constituents specified in 1C111.

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 1B11 7, 1B118
and 1B119.

Note 2: IB115 does not control equipment for the "production”,
handling and acceptance testing of boron carbide.

Specially designed nozzles for producing pyrolitically derived materials
formed on a mould, mandrel or other substrate from precursor gases
which decompose in the 1 573 K (1 300 °C) to 3 173 K (2 900 °C)
temperature range at pressures of 130 Pa to 20 kPa.

Batch mixers designed or modified for mixing under vacuum in the
range of zero to 13,326 kPa, capable of controlling the temperature of
the mixing chamber and having all of the following, and specially
designed components therefor:

a. Atotal volumetric capacity of 110 litres or more; and
b. Atleast one ‘mixing/kneading shaft’ mounted off centre.
Note: In 1B117.b. the term ‘mixing/kneading shaft’ does not

refer to deagglomerators or knife-spindles.

Continuous mixers designed or medified for mixing under vacuum in

the range of zero to 13,326 kPa, capable of controlling the temperature

41
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of the mixing chamber and havmg any of the followmg, and spemally =
de51gned components therefor:” o ‘ o

a. Two or more mixing/kneading shafts; or : v

L

.A b. All.ofthe followin.g:--

- Asingle rotatmg and oselllatmg shaﬂ w1th kneadmg teeth/ B
pins, and : : :

2 Knead ing, teeth/pms inside the casmg of the mixing chamber

. “1B119 Flund energy milis usable for grmdlng or mlllmg substances spemﬁed in"
‘ - 1CIL 1 and specmlly desrgned components therefor.

1B201  Filament wmdmg machines, other than those specrﬁed in 1B101 and'
- related equ1pment as follows: - -

Fllament wmdmg machmes havmg all of the foliowmg g
charactertsttcs ' '

1.. Having motions for posmonmg, wrapplng, and- wmdmg fi bres .
_coordmated and programmed in two or more axes; -

2. Specially designed to fabricate comp'osite structures or -
' laminates from “fibrous or filamentary materials™; and =~

3, '. Capable of ‘winding cylindrical tubes with an internal
. diameter between 75 mm and 650 mm and lengths of
300 mm or greater : :

b. Coordmatlng and programmmg controls for the ﬁlament wmdm g
~machines specn"ed in 1B201.a,;

. €. Precision mandrels for the ﬁlament wmdmg machmes Spec1f1ed
in. 1B201 a. : : '

.

1B225 Electroiyttc cells for ﬂuorme product:on w:th an output capacity greater
. than250 g of fluorine per hour

1B226 Electromagnetrc lsotope separators desrgned for, or equipped wrth

_ "smgle or multiple ion sources capable of providing a total ion beam
current of 50 mA or greater : :

42
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Note 1: 1B226 includes separators: |
“a. Capable of enrfching stable isotopes;

b. With the ion sources and collectors hoth in the magnetic field'
and those configurations in which they are external to the

f eld.

Note 2: Item | B226 includes separators capable of enriching stable
isotopes as well as those Jor uranium.

- NB.: 4 separator capable of separarmg the zsoropes of lead_
.with a one-mass unit difference is inherently capable of enriching
- the isotopes of uranium with a three-unii mass difference.

Technical Note:

- A single 50 mA ion source cannot produce more than 3 g of
separated htghly enriched uranium (HE U) per year ﬁom natural
: abundance feed.

- 1B228 Hydrogen -Cryogenic dlStI”atlon columns having all of the followmg
IR ,charactensncs :

e_; De31gned for operatlon with mternal temperatures of
. 35K (-238°C) or less; -

b.  Designed for operation at an infernal pressure of 0,3 to 5 MPa;.
S c. Constructed of either:

1. Stainless steel of the SAE 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.-
- compat1ble and .

d.  Withinternal diameters of 30 ctn or greater and effectwe Iengths |
of 4 m or greater.

Technical Note:
 The term ‘eﬁectivé length’ means the active height of packing

material in a packed-type column. or the active heighl of
internal contactor plates in a plate-type column.

43
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1B230 Pumps capable of circulating solutlons of concentrated or dilute

potassium amide catalyst in liquid ammonia (KNH /NH,), having all

- of'the followm g characteristics:
a. Airtight (ie,; hermetically sealed);.
- b. A.capacity greater than 8,5 m*/h; and
c. Either of the following pharacteristicsf
1. For concentrated potassium amide solutions (1 % or
greater), an operating pressure of 1,5 to 60 MPa; or
2. For dilute potassium amide solutions (less than 1 %), an
operating pressure 6f 20 to 60 MPa.

1B231  Tritium facilities br plants, and-equipment therefor, as follows:

a.  Facilities or plants for the productlon recovery, extractlon
 concentration, or handling of tritium;

b. Equipment for tritium faciljties or u'lants,.as follows:
1. Hydrogen or helium refrigeration units capable of cooiing |
to 23 K (=250 °C) or less, wnth heat removal capacity
greater thari 150 W;

2. Hydfogen isotope storage or puriﬁcatiou systems using metal
hydrides as the storage or puriﬁcation medium.

1B232 Turboexpanders or turboexpander—compressor sets havmg both of the
following charactenstlcs :

a. Designed for operation with an outlet temperature of 35 K (-
238 °C) or less; and -

b, Designed for a throughput of hydrogen gas of 1 000 kg/h or
greater. '

1B233 Lithium isotope separation facilities or: plants, and systems and
~ equipment therefor, as follows: :

a. Facilities or plants for the separation of lithium isotopes;

-

44



Part ]

THE GAZETTE OF PAKISTAN, EXTRA., JULY 26,2018  1731(45)

1B234

1C

1C101

b. Equipment for the separation of lithium isotopes based on the
lithium-mercury amalgam process, as follows:

1. | Packed liquid-liquid exchéﬁge columns specially designed .
' for lithium amalgams;

2, Mercury or lithium amalgam pumps;
3. Lithium'amaigam electrolysis cells;
4. 'Evaporators for concentrated lithium hydroxide solution.

c. lon exchange systems specially designed for lithium isotope
_separation, and specially designed component parts therefor;-

d. Chemical exchange systenis (employiﬁg crown ethers, cryptands,
or lariat ethers) specially designed for lithium isotope separation,
and specially designed component parts therefor.

N.B.: Certain lithium isotope separation equipment and

components for the plasma separation process (PSP) are also
directly applicable to uranium isotope separatzon and are
controlled under OBOO]

ngh exploswe containment vessels, chambers, containers and other -
similar containment devices designed for the testing of high explosives
or explosive'devices and having both of the following characteristics:

é. Designed to fully contain an explosron equivalent to 2 kg of TNT'
or greater; and

b. Having design elements or features enabling real time or delayed
~ transfer of diagnostic or measurement information.

Materials
Materials and devices for reduced observables such as radar reflectivity,
ultraviolet/infrared signatures and acoustic signatures usable in systems

specified in 7A117,9A012,9A104,9A105, 9A107, 94109, 9A116 and
9A119 and their subsystems.
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1C102

Note I: 161'01 includes:

a. Structural materials and coatings speczally deslgned for :
reduced radar reﬂecnvzty

b. Coa_tmgs, including paints, sp’eeially designed for reduced
. or tailored reflectivily or emissivity in the microwave, infrared
or ultraviolet regions of the eIectromag’netic spectrum.
Note 2: 1C10] does not include coatings when speczally used for
the thermal control of satellites.

Resaturated pyrolized carbqn—carbon materials designed for and usable
in systems specified in 9A 104.a. and complete rocket systems specified -

in9A104.b.

1C107

Graphite and ceramic materials as follows:

a. Fine grain graphites having a bulk density of 1,72 g/lcm’ or greater,
measured at 288 K (15 °C), and having a particle size of 100 pm |
or less, usable for rocket nozzles and re-entry vehicle nose tips,

. which can be machined to any of the follewing products:

1. Cylinders having a diameter of 120 mm or greater and a
length of 50 mm or greater, :

2. Tubes having an inner dlameter of 65 mm or greateranda
wall thickness of 25 mm or greater and a length of 50 mm
~ or greater;

3, * Blocks having a size of 120 mm X 120 mm x 50 mm or
o greater,

b. Pyrolytic or fibrous reinforced graphites, useb'le'for rocket nozzles .
and re-entry vehicle nose tips usable in systems specified in
9A104.a. and complete rocket systems specified in 9A104.b.;

¢. Ceramic composite materials (dielectric constant less than 6 at

' freqUencies from 100 MHz to 100 GHz) for use in radomes

usable in systems specified in 9A104 a. and complete rocket
systems speClﬁed in9A104.b;

d. Bulk machinable silicon-carbide reinforced urlﬁre_d ceramic,
usable for nose tips usable in systems specified in 9A104.a. and
complete rocket systems specified in 9A104.b.; '
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~ e. - Reinforced silicon-carbide ceramic composites usable for nose
tips, re-entry vehicles, nozzle flaps usable in systems specifiedin
9A104.a. and complete rocket systems specified in 9A104.b.

f. Bulk machinable ceramic composite materials consisting of an
“Ultra High Temperature Ceramic (UHTC) matrix with a melting
point equal to or greater than 3 000 °C and reinforced with fibres.
or filaments, usable for missile components (such as nose-tips, -
re-entry vehicles, leading edges, jet vanes, control surfaces or

.- rocket motor throat inserts) in the systems specified in 9A104. .

Note: ]terﬁ 1C107.f does not control ‘Ultra High Temperﬁture
Ceramic (UHIC)' materials in non-composite form.

Technical Note:
 “Ultra High Temperature C_'eramic.s (UHTC)’ includes:

Titanium diboride (TiB ),
Zirconium diboride (ZrB.);
Niobium diboride (NbB,),
Hafnium diboride (HfB)),.

. Tantalum diboride (TaB ),
-Titanium carbide (TiC);
Zirconium carbide (ZrC);
Niobium carbide (NbC);

" Hafnium carbide (HfC),
Tantalum carbide (TaC).

o IR NSRS TR

ICI1l  Propeliants and constituent chemicals for prope!lem!ts, as follows:
a. Propulswe substances:

1. Spherical or spherosdal aluminium powder, (CAS 7429-90-
5) in particle size of less than 200 pm and an aluminium
content of 97 % by weight or more, if at least 10 % of the -
total weight is made up of particles of less than 63 ym,
according to [SO.2591:1988 or national equivalents;

:Te'chnical Note: :

T3

A pamcle size of 63 um (ISO R-565) corresponds to
- 250 mesh ( Tler) or 230 mesh (ASTM standard E-11 )
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- 2. Metalfuels, if at least 90 % of the total particles by particle
' volume or weight are made up of particles of less than 60
pm{determined by measurement techniques such as using
a sieve, laser diffraction or optical scanning), whether
~ spherical, atomized, spheroidal, flaked or ground, consisting

97 % by weight or more of any of the foliowmg

a.

b.

ercomum (CAS 7440—67 7),
Berylfium (CAS 7440-41-7);
Magnesium (CAS 7439-95-4); or

Alloys of the rﬁetals specified by a. to ¢. above;

Technical Noté.'

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

_zxrcomum

. 3: Oxidisers/fuels as follows:

Perchlorates, chlorates or chromates mixed with
powdered metals or other high energy fuel
components. . - :

Liquid oxidiser substances as follows:
1. Dinitrogen trioxide (CAS 10544-73-7);
2. Nitrogen dioxide (CAS 10102-44-0)/dinitrogen
tetroxide (CAS 10544-72-6);
3. Dinitrogen pentoxide (CAS 10102-03-1);
4. . Mixed Oxides of Nltrogen (‘VIO’\J)

S. Inhlblted Red Fummg Nitric Acid (IRFNA)
- (CAS 8007—58 7% '

6.  Compounds .composed of fluorine and one or
more of other halogens, oxygen or nitrogen;
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C.

chhﬁical Note:

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

* Tetroxide/Nitrogen Dioxide (N,O /NO)) 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).

Ox:dlser substances usable in solid propellant rocket
motors as follows:

L.

2.

Ammonium' perchlorate (AP)(CAS 7790—98-9);

Ammonium dinitramide (ADN){(CAS 140456-

78-6);

Nitro-amines '('cyclotctfamethylene -
tetranitramine (HMX) (CAS 2691-41-0);
cyclotrimethylene - trmltramme (RBX) (CAS_ :

121-82-4);

Hydrazinium nitroformate (HNF) (CAS 20773-
28-8);

2,4,6,8, 10, 12-Hexanitrohexaazaisowurtzitane
(CL-20) (CAS 135285-90-4),

4. Hydrazine (CAS 302-01-2) with a concentration of more
than 70 % and its derivatives as follows: -

g

Trim.éthylhydraz_ine (CAS 1741-01-1);

“Tetramethylhydrazine (CAS 6415-12-9);
N,N-diallylhydrazine (CAS 5164-11-4) ;

* Allylhydrazine (CAS 7422-78-8);

Ethylene dihydrazine (CAS 6068-98-0);
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f.

-t

Monomethythydrazine dinitrate;

" Unsymmetrical dimethylhydrazine nitrate;

Hydrazinium azide (CAS 14546-44-2);

1,1-Dimethylhydrazinium azide (CAS 227955-52-4) /
1,2-DimethyIlhydrazinium azide (CAS 299177-50-7);

Hydrazinium dinitrate (CAS 13464-98-7) ;

- 2-hydroxyethylhydrazine nitrate (HEHN).;

.' Hydrazinium dipgrchlorate;

Methylhydrazme mtrate (MHN) (CAS 29674-96-2);
1,1- Dlethy!hydrazme nitrate (DEHN} /1,2~
Diethylhydrazine nitrate (DEHN) (CAS 363453 17-
2);

3 ,6—dihydrazi.nd' tetrazine hitrate (1,4-dihydrazine

. nitrate) (DHTN);

Monomethylhydrazine (MMH) (CAS 60-3 4-4);

Unsymmetncal dtrnethylhydlazme (U DMH) (CAS 57?

14-7),

Hydrazine mononitrate;
Diimido oxalic acid dihydrazine (CAS 3457-37- 2)

Hydrazmlum perchlorate (CAS 27978 54—7)

5. High energy density materlals usable jn the systems
specified in 9A104, as follows:

a.

50

Mixed fuels that incorporate both solid and liquid fuels,
such as boron slurry, having a mass-based energy
density of 40 x 10° J/kg or greater;

Other high energy density fuels and fuel additives

- (e.g., cubane, jonic solutions, JP-10) having a volume-

based energy density of 37,5 x 10° J/m® or greater,
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‘Note: In a multimodal particle distribution (e.g. mixtures of

measured at 20 °C and one atrnosphere (101,325 kPa)
pressure.

Note: Ii‘em 1C111.a.5. does not conirol fossil
refined fuels and biofuels produced from
vegetables, including fuels for engines certified
for use in civil aviation, unless specifically
SJormulated for systems spec:f ed in 94104,

Metal powders of either boron (CAS 7440-42- 8) or boron
alloys with a boron conterit of 85 % or more by weight, if
at feast 90 % of the total particles by particle volume or
weight are made up of particles of less than 60 pm
(determined by measurement techniques such as using a
sieve, laser diffraction or optical scanning), whether
spherical, atomised, spheroidal, flaked or ground;

-

different grain sizes) in which one or mare modes are
-controlled, the entire powder mixture is controlled.

b. Polymeric substances:

1.

Carboxy-terminéted polybutadiene (including Carboxyl-
terminated polybutadiene) (CTPB), '

. Hydroxy-terminated polybutadiene (including Hydroxyl-

terminated polybutadiene) (HTPB) (CAS 69102-90-5);

. Polybutadiene-acrylic acid (PBAAY;

. Polybutadiene-acrylic acid-acrylonitrile (PBAN) (CAS

25265-19-4 /CAS 68891-50-9);

Glymdylamde polymer (GAP} including hydroxyl term mated
GAP;

Polytetrahydroﬁlran polyethylene glycol (TPEG),

Polyglymdyl mtrate (PGN or poly -GLYN) (CAS 27814-
48- 8).
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Technicdl Nore :

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).

¢. Other prof)ellant additives and,ag‘cnts;:

.

2.

Trlethylene glycoidmltrate {TEG DN) (CASll 1-22-8);

“ 2-N1trod1phenylanune(CASl 19-75-5);

‘Trimethylolethanetrinitrate (TMETN) (CAS 3032-55-1);

Dicthylene glycol dinitrate (DEGDN) (CAS 693-21-0);
Ferrocene derivatives as -folidws‘ |
a. [Ethyl ferrocene (CAS 1273- 89—8)

b. N- -propyl ferrocene (CAS 1273-92-3)/ iso- propyl
ferrocene (CAS 12126-81-7),

‘. Pentyl ferrocene (CAS1274-00-6);
d. Dicyclopentyl ferrocene (CAS 125861-17-8);

e Dicyclohexyl f_err_ocenei

- . Diethyl ferroceng (CAS 1273-97-8);

g. Dipmpyl‘ferroéene;
h.  Dibutyl ferrocene (CAS1274-08-4);
i Dihexyl ferrocene (cas 93894-59-8);

o Acetyl ferrocene (CAS 1271-55-2) / 1,1 -dlacetyl
ferrocene (CAS 1273 94-5);

k. Other ferrocene derwatlyes usable as rocket
propellant burning rate modifiers; '
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1, Catocene (CAS 37206-42-1);
m. N-butyl ferrocene (CAS 31904-29-7);

on. _Fcrmcenecarboilyl_ic acid (CAS 1271-42-7) / 1,1'-
ferrocenedicarboxylic acid (CAS 1293-87-4);

" o. Butacene (CAS 125856-62-4);

Note: ltem 1CI111.c.5.k. does not control ferrocene
‘derivatives that contain a six carbon aromatic
functional group atrached to the ferrocene
molécule -

| 6. 4 S-diazidometh)(l;2-methyi-l 2, 3-triazole (iso- DAMTR); '
7. Nltmtoethyhutramme (NENA) based plastlclsers as follows |
'_a.l. Methyl NENA (CAS 17096-47 8): |
: _bl. _ EthyI-NENA (CAS 85068-73-1);
c. Butyl-NENA (CAS $2486-82-6); :
8-.. DmltrOpropyl based plast|c1sers as follows

“a. Bis(2, 2-dm1tr0pr0pyl)acetal (BDNPA) (CAS 5108~
69-0);

v

b. Bis (2 2- dlmtropropyl) formal (BDNPF) (CAS 591 7-
- 61-3); |
9. 1,2,4-butanetriol trinitrate (BTTN) (CAS 6659-60—5);

-10. - N-methyl-p-nitroaniline (CAS 100-15-2);

11, Carboranes decarboranes pentaboranes and denvatwes
thereof; |

12. Tri'phe'nyl bismuth (TPB) (CAS 603-33-8);
' ~13: Bonding agents as follows:

“a. Tris(12-methyl)aziridinyl) phosphine oxide (MAPO)
(CAS 57-39-6); | |
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b. 1,1',1"-trimesoyl-tris (2-ethylaziridine) (HX 868
BITA) (CAS 7722-73-8);

c. Tepanol (HX~878), react_io_h prdduct .of
tetraethlylenepentamine, acrylonitrile and glycidol
(CAS 68412-46-4);

d. Tepan (HX-879), reaction product of
tetraethlylenepentamme and acrylomtnle (CAS 68412-
45-3), :

€. Po]yfunctlonal aziridine amides with isophthalic,
trimesic, isocyanuric, or trimethyladipic backbone also

_having a 2-methyl or 2-ethyl aziridine group; .
Note: Iter'n‘ ICH].c.13 e includes:

{. II.If-Isophthaloyl-_bis (2-methylaziridine)
(HX-752) (CAS 7652-64-4);

- 2. 2.4.6-iris(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).

14.  Hydrazine replacement fuels as follows:
'1,2-Dimethylaminoethylazide (DMAZ)(CAS 86147-04-8);
d - Composite and composite modified double b_a,sé pro_pellants.

e. ‘Gel propellants’ specifically formulated for use in the systems -
specified in 9A104.

' Technical Note: _ - o -

A ‘gel propeliant’ is a fuel or oxidiser formulation using a
gallant such as silicates, kaolin (clay), carbon or any .
polymeric gallant.

- IC116 - Maraging steels, usable in. the systems specified in 9A104.a. and

54

complete rocket systems specified in 9A104.b. havmg all of the
following;
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a. Having an ultimate tensile strength measured at 293 K (20°C),
equal to or greater than:

.1.. 0,9 GPa in the solution annealed stage; or |
2. 1,5 GPa in the precipitation hardened stage; and
b. Any of the following forms:

i Sheet, plate or tubing with a wall or plate thickness equalto .
or less than 5,0 mm; or. :

2. Tubular forms w1th awall thlckness equa] to or less than 50 mm
' and having an inner diameter equal to or greater than 270 mm.
N.B.: See also 1C216. :

Technical Note:
Maraging steels are iron élloys.'.

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) '

-1C117  Materials for the fabrlcatlon of components usable in the systems
speCIﬁed in 9A 104, as follows: :

a. Tungsten and alloys in particulate form with a tungsten content
of 97 % by weight or more and a partlcle size of 50'x10 m (50
pm) or less '

~ b.  Molybdenum and alloys in particulate form with a mblybdenum
content of 97 % by weight or more and a particle size of 50 x10¢m
(50 um) or less

c. Tungsten materials in the solid form having all of the fotlowing:

1.~ Any of the following material compositions:
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a. Tungsten and alloys containing 97 % by weight or -
more of tungsten;

b. Copper mﬁltrated tungsten contalmng 80 % by welght
or more of tungsten or

C. iS:lver infiltrated tungsten contalmng 80 % by weight o

or more of tungsten; and

2. Abletobe machined to any of the fo_l!owing products: |

a. Cylinders having a diameter of 120 mm or greater
‘and a length of 50 mm or greater; '

b. Tubes having an inner diameter of 65 mm or greater'
and a wall thickness of 25 mm or greater.and a length
of 50 mm or greater or '

'_ c Blocks havmg a size of 120 mm X 120 mm x 50 mm

or greater.

1C118  Titanium-stabilised duplex stamless steel (Ti-DSS) havmg all of the

followmg

. Having all of the following characteristics: -

I.

and

Containing 17,0-23,0 % by weight of chromium and 4,5-7.0%
by weight of nickel;

Havm g a titanium content of greater than 0, 10 % by welght B

A ferritic-austenitic mlcrostructure (also referred to-as a
two-phase mlcrostructure) of which at least 10 % by volume

{according to ASTM E-1181- 87 or national equivalents) is

austemte and

b. Havingany of the foilowing forms:

1.

56

‘Ingots or bars having a size of 100 mm or more in each
' dlmen510n .

Sheets" havin‘g_ a width of 600 mm or more and a thickness )

_of 3 mm or less; or
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3. Tubes having an outer diameter of 600 mm or more and a
wall thickness of 3 mm or less. |

1c202 Alloys, as follows:
a.  Aluminium alloys having both of the following chdractéristics:

1. “*Capable of” an ultimate tensile strength of 460 MPa or
more at 293 K (20 °C); and

2. Inthe .for.m of tubes or cylindrical solid forms (including
forgings) with an outside diameter of more than 75 mm;

" b. - Titanium alloys having both of the following characteristics:

1. ‘Capable of” an ultimate tensile strength of 900 MPa or
more at 293 K (20 °C); and

2, In the form of tubes or cylindrical solid forms (including
forgings) with an outside diameter of more than 75 mm.

Technical Note:

The phrase alloys ‘capable of ' encompasses a[lays before or after
heat treatment. .

1C210 “Fibrous or ﬁlamentaty materials” or p_repregs as follows:

~a. Carbon oraramid “fibrous or filamentary matenals having either
of the following characteristics:

1. A “spemf' c modulus” of 12,7 x 10° m or greater; or

2 A “spec1fic tensile strength” of 235 x 103 m or greater;
Note: . IC2I 0. a. does not control aramid “fibrous or
Sfilamentary materials” having 0,25 percent or more by weight

of an ester based fibre surface modifier;

b, Glass “fibrous or filamentary materials” having both of the
following characteristics: :

1. A*specific modulus” of 3,18 x 10°m or greater; and

2. A “specific tensile strength” of 76,2 x 10° m or greater;
57
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1C216
ultimate tensile strength of 1 950 MPa or more, at 293 K (20 °C).

S 1C225

58

1226

5 GG

c. Thermoset resin lmpregnated continuous “yarns”, rovmgs ,
“tows” or “tapes” with a width of 15 mm or less (prepregs)
made from carbon or glass “ﬁbrous or ﬁlamentary materials”
specified in 1C210 a.orb..

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”. '
Maraging steel, other than that specified in 1C116, ‘capable of” an

Note: 1 C2I 6 does not control forms in whtch all linear d:mens;ons
are 75 mm or less a ' '

T echzzical Note:

The phrase maragmg steel ‘capable of* encompasses maraging
steel before or aﬁer heat trearment

Boron enriched in the boron-10 (NB) 1sotope to greater than its natural

- isotopic abundance, as follows: elemental boron, compounds, mixtures

containing boron, manufactures thereof, waste or scrap of any of the
forenromg '

Note:In IC225 m:xtures comazmng boron include boron loaded
materials.

Technical Note:

The narural isotopic abundance of boron-10 is approx;mately I 8 5

weight percenr (20 atom percent)

Tungsten, tungsten c_arblde, and alloys containing more than 90 %
tungsten by weight, having both of the following characteristics:

a. Informswitha ho]'low'cylindri.cal éymmetry (including cylinder
segments) with an inside diameter between 100 mm and 300
mm; and
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b. A mass greater than 20 kg _ | v

Note 1C226 does not control manufactures specially deszgned
as welghts or gamma-ray colhmators

Calcium having both of the followmg characteri stics:

a. Containing less than 1000 ppm by weight of metallic impuritics
_other than magnesium; and :

b. Containing less than 10 ppm by Weight of boron,
Magnesium havmg both of the follovwng characteristics:

a. Containing less than 200 ppm by welght of metallic 1mpur1t1es
other than calcium; and”

b. Containing- less than 10 ppnﬁ by weight of boron.

Bismuth having both of the followiné'characteristi_cs:
a. A ptlrity of 99,99 % or greater by Weight; and
'b. Containing less than 10 ppfn by weight of silver.

Beryllium metal, alloys containing more than 50 % beryllium by weight,
beryllium compounds, manufactures thereof and waste or scrap of

- any of the foregomg

. Note: 1C230 does not c_ontrbl the following:

1C231

_d. Metal windows for X-ray machmes or for bore-hole logging
. devlces ‘ .

b.. Oxide shapes in fabricated or semi-fabricated forms specially
designed for electronic component parts or as subsirates
Jfor electronic circuils; :

c.” Beryl (sthcate of berylhum and alummmm) in the form of
_ ‘ememlds or aquamarines. :

._Ha.fnium metal, alloys containing more than 60 % hafnium by weight,

hafnium compounds containing more than 60 % hafnium by weight,
manufactures thereof, and waste or scrap of any of the foregoing.
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Helium-3 (*He), miixtures containing helium-3, and products or devices
containing any of the foregoing:

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

Lithium enriched in the lithium-6 (°Li) isotope to greater than its natural
isotopic abundance, and products or devices containing enriched lithium,
- as follows: elemental lithium, alloys, compounds, mixtures containing
llthlum manufactures thereof, waste or scrap of any of the foregoing.’

Note: 1C233 does _nbt control thermoluminescent dosimeters.

Technical Note:

The natural isotopicrabundance of lithium-6 is approximately 6,5

~ weight per cent (7,5 atom per cem‘)-.

/

Zirconium w1th a hafnium content of less than 1 part hafnium to 500

parts zirconium by weight, as follows: metal, alloys containing more-
than 50 % zirconium by weight, compounds, manufactures thereof,
waste or scrap of any of the foregoing..

 Note: 1C234 does not control zirconium in the form of fa:l having

a thzckness of 0,10 mm or less.,
* Tritiumn, tritium COmpounds mixtures containing tritium in which the
ratio of tritium to hydrogen atoms exceeds 1 part in 1 000, and products

or devices containing any of the foregoing.

Note: 1C235 does not contfol a product or devi&e containing less
than 1,48 x 10° GBq (40 Ci) of tritium.

Radlonuclldes appropriate for making neutron sources based onalpha—n
reactlon in the followmg fonns

. a. Elemental'

b Compounds having a total activity of 37 GBq/kg (1 lekg) or
greater;

c. Mixtures having a totat activity of 37 GBg/kg (1 Ci/kg) or greater;
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Products or devices contammg any of the foregoing.

Note: I C236 does not control a product or device containing

less than 3,7 GBq (100 millicuries) of activity.

- Technieal Note:

In 1C236 ‘radionuclides’ are any of the following: actinium
225 (P¥Ac), actinium 227 (*Ac), californium 253 (*°Cf),
curium 240 (*°Cm), curium 241 (*'Cm), curium 242 (**Cm),
curium 243 (*¥Cm), curium 244 (*'Cm), einsteinium 253
(3 Es), einsteinium 254 (*Es), gadohmum 148 (1Gad),
plutonium 236 (¥**Pu), plutonium 238 (**Puj, polonium 208
(**Po), polonium 209 (**Po), polonium 210 (*’Po), radium

- 223 (**Ra), thorium 227 (°*’Th), thorium 228 ("'"“Th)

uranium 230 (°U), and uranium 232 (* U)

1C237 Radium-226 (***Ra), radium- 226 alloys, radium-226 00mpounds
mixtures containing radium-226, manufactures thereof, and products
or devices containing any of the foregomg -

1c8

1€239

da.

b

- Note:1C237 does not control the_following;'

Medzcal applicators;

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

Chlorine Trifluoride (CIF.).

High eXploSiveS, or substances or mixtures containing more than 2 %
by weight of any of the following:

Coa.

b.

- Cyclotetramethylenetetranitramine (HMX) (CAS 2691-41-0);

' Cyclotrimethylenetrinitramine (RDX) (CAS 121-82-4);

Triaminotrinitrobenzene (TATB) (CAS 3058-38-6);

Aminodinitrobenzo-furoxan or 7-amino-4,6-nitrobenzofurazane-
1-oxide (ADNBF) (CAS 97096-78-1);

1,1-diamino- 2 2-dm1troethylene (DADE or FOX7)(CAS 145250-
81-3);
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| f. 24-dinitroimidazole (DNI) (CAS 5213-49-0Y; |
g Diaminoz';zoxyfurazan(DAAQF'orbAAF)(CAS 736_4_4-_39-0);
h. D_iaminan{nit_mbenzene (DATB) (CAS 1630-08-6); |
il Di’nitroglycoluril (DNGU or DlN_GU) ('cAs 55510-04-8);

j.  2,6-Bis @icrylamino)—B,S-dinit:-‘oning (éYX)(CAs 38082-89-2);

. k. 3;3"-diamino-2,2',4,4',6,6'-hexanitrobiphenyl or dipicramide
" (DIPAM) (CAS 17215-44-0); |

L Diam inoazoﬁirazan (DAAZF) (CAS 78644-90-3);

. 'm._ 1 4 5,8- tetramtro-pyndazmo[4 5-d] pyndazxne (TNP) (CAS.
' 229176—04 9);

n. Hexanitrostilbene (HNS) (CAS 20062-22-0); or

o. Any explosive with a crystal density greater than 1,8 g/cm*and
~ having a detonation velocity greater than 8 000 m/s.

IC240  Nickel powder and porous nickel metal, as follows:
a. Nlckel powder havmg both of the followmg characterlstlcs
- 1. Anickel purlty content of 99 0%or greater by weight; and
2. A mean part,lclc size _of less than 10 pm measured by
. American Society for Testing and Materials (ASTM) B330
standard;
b. Porous nickel'metal prod'u_ced from m_ﬁterials speciﬁed in 1C240.a.
| Note: 1C240 does not control the Jollowing: -

- a. Filamenrary nickel powders;

b. - Single porous. nickel sheets wzrh an area of ] 000 cm’ per |
‘ sheer or less '
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: Techmcal Note

| 1C240.b. refers to’ porouS metal formed by compacting and
- smtermg the materials in 1C240.a. 10 form a metal material with
Jine pores mterconnected throughout the structure.
1C241 Rhemum and alloys contammg 90 % by weight or more rthenium; and
alloys of rhenium and tungsten containing 90 % by weight or more of
any combmatlon of rhenium and tungsten having both of the following
characterlstlcs :
ﬁ. In forms with a hdlldw cylindrical symmetry (inciuding cylinder
_ segments) with an inside diameter between 100 and 300 mm;
and
b. A mass greater than 20 kg.
1C351  Human pathogens, zoonoses and “toxins”, as follows:
a. Viruses, whether natural, enhanced or modified, either in the -
-form of “isolated live cultures™ or as material including living
material which has been deliberately inotulated or contaminated
with such cultures, as follows:
1. Andes virus;
2. Chapare virus;
3. Chikungunya virus;
4. Choclovirus;
5. Crimean-Con-go haemorrhagic fever virus;
6. Dengue virus;.
7. Eastem equine enceph_alitis virus; '.
8. Ebolavirus: all members of _ihe Ebolav_irus genus; -
9. Hantaan __\"iru_é;

10. Hendra virus (Equine morbillivirus);

63



1731(64) THE GAZETTE OF PAKISTAN EXTRA JULY 26 2018 [ParT II

64

0.
12.
13,
14.
5.
16.
17.
18,
19.
20,
21,
2
23.
2.
25,
26.
27,
28,
29,
30.

31.

Japanese eneephalltls v1rus

Junin virus;

Kyasanur Forest disease virus;

.Laguna Negra virus;, -

Lassa virus;

Louping ill virus; -

* Lujo virus;

Lymphocytic choriomeningitis virus;

Machupo virus;

- Marburgvirus: all members of marbugvirus genus;

Monkey. pex Viru-s;
Murray‘Val.ley encephalitis virus;
N.ipz.lh virus; |

Omsk haeﬁlorrhegic_feyer virus;
Oropouehe virus;

Pewasean \./idru s

Pu.lmonary & renal syndrome-haemorrhagic fever Virus_es
(Seoul, Dobrava, Sin Nombre);

Reconstructed 1918 influenza virus;

_Rift Valley fever virus;

Rocio virus;

Severe acute respiratory . syndrome related coronavirus

(SARS related coronavirus);
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32,
3.
3.
35,
36.
37.
38,

South American haemorrhagic fever (Sabia, Flexal,
Guanarito); ’ ' N

St. Louis encephalitis virus;

_Tick-Borne encephali_tis virus (Far Eastern subtype),

Variola virus; -

Venezuelan equine encephalitis virus;

- Western equine encephalitis virus;

Yellow fever virus;

b. . Bacteria, whether natural, enhanced or modified, either in the
~form of “isolated live cultures” or as material including living - -
material which has been deliberately inoculated or contaminated
with such cultures, as follows: ‘

1.

2.

10.

1

12,

Bacillus anthracis; .

Brucella abortus;

Brucella melitensis;

Brucella suis,

_Burkhblderia malle;i (Pseudomonas mallei);

B.ur:khoideria pseudomallei (Pseudomonas pseudomallei);

Chlamydia psittaci;

'Clostridium argentinense (formerly known as Clostridium

botulimum Type G), botulinum neurotoxin producing strains;
Clostridium baratii, botulinum neurotoxin producing strains;

Clostridium botulinum,

Clostridium butyricum, botulinum heurotoxin producing

strains;

Clostridium perfringens, epsilon toxin producing types;
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66

13.

14,

15.
16.
L7.
18.
19.

20.

21.

Coxiella burnetii;

Enterohaemorrhaglc Escherichia coli, serotype 0157 and
other verotoxin producing serotypes;

anciseila tuiarensis;

Rickettsia prowasecki;

Salmonella typhi;

Shiga toxin producing Escherichia coli (STEC) of
serogroups 026, 045, 0103, 0104, O111, O121, O145,
0157, and other shiga toxin producing serogroups;
Shigella dySehIeﬁae,‘“

Vibrio cholerae;

Yersinia pestis;

Note: 1C351.b.14. does not control other Clostridium
perfringens strains to be used as positve control cultures
for food testing and quality control.

“Toxins”, as follows, and “sub-unit of toxins™ thereof:

Abrin;

Aflatoxins; _‘

Botulinum toxins;
Cholera toxiﬁ;
Diacetoxyscirpenol toxin;

Clostridium perj‘i‘mgens alpha beta 1, beta 2, eps:lon and
10ta toxins;

Conotoxin;
HT-2 toxin;

Microcystin (Cyanginosiny); |
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10.
1.
12,

13,

14,

15.
16.
17.
18.
19.

Modeccin;
Ricin;
Saxitoxin;
Shiga to"x.in;'_

Technical Note:

Shiga toxin producing Escherichia coli (STEC) is also
known as enterohaemorrhagic E. coli (EHEC) or
verocytotoxin producing E. coli (VTEC). |

‘Staphylococcus aureus enterotoxins, hemoliysin a]pha
~ toxin, and toxic shock syndromc toxin (formerly known as
' Staphylococcus enterotoxin F);

'T-2_' toxin;

Tetrodotoxinj

‘Verotoxin and shiga-like ribosome inactivating proteins;

Viscum album Lectin 1 (Viscumin);

Volkensin;

Note: 1C351.d. does not control botulinum toxins or
conotoxins in product form meetmg all of the followmg
criteria:

d.

-

Are pharmacewical formulations designed for human |
administration in the treatment of medical conditions;

Are pre-packaged for distribution as medical products;

Are -au’thorié'ed by a state authority 1o be marketed as.
- medical products. :

d. Fungi, whether natural, enhanced or modified, either in the form
of “isolated live cultures” or as material including living material
which has been deliberately inoculated or contaminated with such
cultures, as follows:

E
2.

Coccidioides immitis;

Coccidioides posadasii.
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-~ Nore: ]C351 does not control “vaccmes or “immunotoxins”.’

1C352 Animal pathogens, as follows:

a. Viruses, whether natural, enhanced or modified, either in the -
- form of “isolated live cultures” or as material including living
material which has been deliberately inoculated or contaminated
- IW1th such cultures, as follows '

1L Afncan horse sickness virus;

2. African swine fever virus; '_

3. Avian influenza Virus whioh are:
_. a, Uncharactensed or

b. Havmg hrgh pathogemcrty, as follows: -

1. Type A viruses with an IVPI (intravenous
pathogenicity index) in 6~week old ehtckens of
- greater than 1 2 or - '

2. Type A. viruses HS or H7 subtype for which

' nucletide sequencing has demonstrated multipte

basic amino acids at the cleavage site of
haemagglutinin;

4. Bluetongue virus;

5. Classical swine fever virus (Hog cholera virus);
6. Foot and mouth drsease virus;
-7 'Goatpox virus;

8. Lumpy skin dieeese virus; -
‘9. Newcastle disease virus;
- '10. " Peste des. petits ruminants virus;
11.  Porcine entero virus fype 9 (sw_ine vesieulér disease virus);
12, Porcine Teschovirus;
'.1 3._ Rdbies virus ahd all other members of the Lyssavins genus; |

14, Rinderpest virus;
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1S.  Sheep pox virus;
16.  Suid hcrpcsvu'us 1 (Pseudorab1cs virus; Aulcszky 5 dlscase)
17. Vesmular stomatltls v1rus, -

Mycoplasmas, whet-her natural, cnhanced_or modified, either in
the form of “isolated live cultures” or as material including living

_ material which has been deliberately inoculated or contaminated

with such Cult'ures as, follows:

1. Mycoplasma mycozdes subspec1es mycozdes SC (small
- colony) : : :

-2, Mycoplasma caprzcolum subspecles capr:pneumomae

: (stram F3 8)

Note: 1C352 does not control “vaccines”,

1C333 " Genetic elements and genetically m’odiﬁed organisms, as follows:

10354

. a. :

nucleic acid sequences associated with pathogenicity of
organisms specified in 1C351.a. to 1C351.c.or 1C352 or 1C354;

Genetically_ modiﬁed_ orgarliSms or ‘genetic elements’ that contain

- nucleic-acid sequences coding for any of the “toxins™ specified
in 1C351.d. or “sub-units of toxins” thereof. - '

' Te-ch.nical Note:

‘Genetic elements’ include, inter alia, chromosomes, genomes,
plasmids, transposons and vectors - whether genet:caily

_ modlf ed or unmodified.

Note: 1C353 -does not apply to nucleic acid sequences associated
with the pathogenicity of enterohaemorrhagic Escherichia coli,
serotype 0157 and '_olthe'r verotoxin producing strains, other. than

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

| Plan_t pa‘thogens; as follows:

. Viruses,,whcthcr natural, enhanced or modified, either in the

form of “isolated live cultures” or as material including living

‘material which has been deliberately inoculated or contammated

with such cultures as follows:
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b,

1.
7.
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Potato Andean latent tymo virus;

Potato spindi'e tuber \}_iroid;

Bacteria, whether natural, enhanced or modified, either in the
form of “isolated live cultures” or as material which has been
" deliberately 1n0culated or contamlnated with 5uch cultures as
follows '

Clavibacter michiganensis subsp. sepedonicus
(Corynebacterium michiganensis subsp. sepedonicum

or Corynebacterium sepedonicum);

Ralstonia solanacearum Races 2 and 3 (Pseudomonas
solanacearum Races 2 and 3 or Burkholderla -
solanacearum Races 2 and 3) '

. Xanthomonas atbilineans;

Xanthomonas campestris pv..citri including strains referred

to as Xanthomonas campestris pv. citri types A,B,C,D,E’

- or otherwise classified as Xan!homomzs cilri, .

Xanthomonas campestris pv. Aurantifolia or
Xanthomonas campes'tris pv. citrumelo;

. Xanthomonas oryzae pv. Oryzae (Pseudomonas

'campesms pv. oryzae);

Fungi? whether natural, enhanced or modified, cither in the form,

 of “isolated live cultures” or as material which has been

deliberately 1n0culated or contammated w1th such cultures, as ..
follows:

1'.

Colletotrzchum coﬂ'eanum var. vzrulans (Calletotrzchum
kahawae); : '

. Co‘chlt’obolus miyabeanus .(Helminthosporium oryzae);

Magnaporthe grtsea (Pyricularia gnsea/Pyrzcu/arla or}zae)

Mtcrocyclus ulet (syn. Doth:del[a ulei);

. Peronosclerospora philippinensis (Peronosclerospora

sacchari);
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6. Puccinia graminis ssp. graminis var. graminis / Puccinid
‘graminis ssp. graminis var. stakmanii (Puccinia graminis
_ (syn. Puccinia graminis f. sp. tritici));
1. Puccinia striiformis (syn. Puccinia glumarum),
8. Sclerophthora rayssiae var. zede;
9. Synchytrium endobioticum;
10.  Tilletia indica;
11.  Thecaphora solani. -
ID  Software
1D101  “Software” specially design'ed or modified for the “operation or
maintenance” of goods specified in 1B101, 1B102, 1B115, IB117,
1B118 or i1B119 forthe “product:on” and handlmg of materials specified
Lin ICI11. ‘ ,
ID103  “Software” specially designed for analysis of reduced observables .
such as radar reﬂectwnty, ultraviolet/infrared signatures and acoustic

signatures systems specifitd in 9A104.a. and their subsystems,
~ 9A104.b. and 9A012.

Nore I1DI103 includes software spectally deszgned for ana[yszs
of signature reductzon

D201  “Software” specially designed for the “use” of goods specified in [B201.
IE Techhology
1EQ01] “Technolog)‘z” according to the General Technology Note for the
' “development” or “production” of equipment, materials or “software”
- specified in 1A, 1B, IC or 1D,
1E101 “Tech_ndlogy” according to the Géneral Technol'ogy Note for the “use” -
of goods specified in 1A102, 1B101, 1B102, 1B115to 1B119, 1C101,
1C102, 1C107, 1C111t0 1C117, 1C118, 1 D101 or 1D103. '

1E102. “Technology” according to the General Technology Note for the
: “development” of “software” specified in 1D101 or ID103.
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1E103"

IE104

72

1E201

1E202

1E203

2A

2A001

“Technology forthereguiatlon oftemperature pressureoratmoSphere :
in autoclaves or hydroclaves, when used for the “productlon” of
“composites” or pamally processed “composnes”

“Technology® for the “production™ of pyrolyﬁcally derived materials
formed on a mould, mandrel or other substrate from precursor gases

. which decompose in the 1 573 K (1 300 °C)to 3 173 K (2 %00 °C)

temperature range at pressures of 130 Pa to.20 kPa including
“technology” for the composition of precursor gases, flow-rates, and
process control schedules and parameters. :

“Technology” accordin g to the General Technology Note for the “use”

- of goods specified in 1A202, 1A225 to 1A227, 1B201, 1B225 to 1B234,

1C202, 1C210, 1C216, 1€225 10 1C241, or 1D201..

“Technology™ according to the_General- Technology Note for the
“development” or “production” of goods specified in 1A202 or 1A225
to 1A227. ' ' '

“Technology accordmg to-the General Technology Note for the
“ deve10pment” of “software” specified in 1D201. o

CATEGORY 2
MATERIALS PROCESSING
Systems, Equipment and Components

Anti-friction bearings and beann g systems, as follows, and components
therefor; :

Note: 24001 does not cantrol balls with tolerances specified by

the manufacturer in accordance with ISO 3290 as grade 5 or
worse. ' o

a. Ball bearings and solid roller bearings, having all tolerances -
specified by the manufacturer in accordance with 1SO 492
Tolerance Class 4 (or ANSI/ABMA Std 20 Tolerance Class
ABEC-7 or RBEC-7, or other national equivalents), or better,
and having both rings and rolllng elements (ISO 5593), made
from monel or beryllium; _
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2A101

2A225

Note: 24001.a. does not control tapered roller bearings.

b. Other ball bearings and solid roller bearings, having all tolerances
specified by the manufacturer in aiccordance with ISQO 492
Tolerance Class 2 (or ANSI/ABMA Std 20 Tolerance Class

- ABEC-9 or RBEC-9, or other national equivalents), or better;

| _ Note: 24001.b. does not control tapered roller 'bEar:'ngs.
c.  Active magnetic bearing systems using any of the following:

[. Materials with flux densities of 2,0 T or greater and yield
strengths greater than 414 MPa;

2. All-eleetrorhegneticl 3D homopolar bias desigan for .
actuat_o'rs; or '

3. High temperature (450 K (177 °C). and above) position
' sensors.

Radial ball bearings, other than those speeiﬁed in 2A001, having all
tolerances specified in accordance with ISO 492 Tolerance Class 2

-(or ANSI/ABMA Std 20 Tolerance Class ABEC-9 or other national
“equivalents), or better and having all the following characteristics:

a. Aninner ring bore diameter between 12 mm and 50 mm;
b. An outer ring bore diameter between 25 mm and 100 mm; and
c. A width betwe.en 10 mm ahd 20 mm.

Crucibles made of materials resistant to liquid actinide metals, as
follows: -

a. Crucibles having both of the foliowing characteristics':

l. A volume of between 150 cm’ (150 ml) and 8 000 cm®
(8 litres); and

2. Made of or coated with any of the following materials or

combination of the materials, having an overall impurity
level of 2 % or less by weight:
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| . Calcium fuoride (CaF)); |
| b. Calcium zirconate (metaz'ir-cc':’nate) (CaZrO,),
c. Cerium sulphide (Ce” )"
: df- 'Erblum ox1de (erbla) (Er ,0,):
e.” Hafnium oxide {hafnia) (HfOz); |
f. Magnesium oxide (MgO)'

| g. Nitrided moblwn—tltamwn-ttmgsten alloy (approxnmately
50 % Nb, 30 % Ti, 20% W);

h. Yttrium oxide (yttria) (YEO]);ldr
i, Zirconium oxide (zirconia) (ZrO,);
b. Crucibles having both of the following chafac':terislics

i. A volume of between S0 cm’ (50 ml) and 2 000 cm?
(2 liters); and. _

-2, Made of or llned w1th tantalum havmg a punty 0f99 9 9% |
- or greater by weight;- '

e Crucibles havin‘g all of the fo(lowing characiéi'istiCS' '

1. A volume of between 50 cm?® (50 ml) and 2 000 cm’
(2 liters);

3. 'Made of or lined with tantalum, _having a purity of 98 % or
- greater by weight; and

3, Coated wnth tantalum carbide, nitride,. borxde or any
combmatlon thereof '

2A226 . Valveshaving all of the following characteristics:
a. A ‘nominal size’ of 5 mm or greater;
b.. Havinga bellows seal; and

c. WhOllly made of or lined with aluminium, aluminium alloy, nickel,
or nickel alloy containing more than 60 % nickel by weight.
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2B

- '.ﬁchn ical. Note:

For valves with d jferem inlet and outlet diameters, the nommal
s:ze in 2A226 refers to the smallest dzameter

'Test,_Inspection and Pmducﬁon E_quipm_erit

- Technical Notes:

1.

Secondary parallel contouring axes, (e.g., the w-axis on

" horizontal boring mills or a secondary rotary axis the centre

Ime 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), |

For the purposes of 2B, the number of axes which can be
coordinated simultaneously for “contouring control” is the

number of axes which gffect 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 wzthm the machme 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 fbr mdmpzdating the
same workpiece by holding xt ina chuck ﬁ-om dtﬂ'erem _
ends. B

Axis nomenclature shall be in accordanée with Ihiemational.
Standard 1SO 841 (2001), ‘Numerical Control Machmes —
Axis and Motion Nomenclature’, o

S!ate'd po;si!ioning accuraby _lévéls derived from
measurements made according to 1SO 230/2 (1988} or.

" national equivalents may be used for each machine tool

model instead of individual machine tests.

-
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Determmanon of Stated Values

da.

b.

- Select five machines of a model to be evaluated;

Measure the linear axis accuracies acc.ording'z‘o FAYY,
23072 (1988);

Determine the A-values for each axis of each machine.
The method of calculating the A-value is descrrbed in
the ISO standard,;

Determine the mean value of the A-value of each axis. .
This mean value A becomes the stated value of each
axis for the model (4, A

Since the Category 2 list refers to each linear axis, there
will be as many stated values as there are linear axes;

2B104 “[sostatic presses”,.having all of the following: -

N.B.: See alsa 2B204,

h

a. Maximum working pressuré_ of 69 MPa or greaier;

b: Designéd to'achi.ev&e and ‘maintain a controlled thermal |
environment of 873 K (600 °C) or greater; and .

c. Possessinga chamber cavity w1th an inside diameter of 2 54 mm
~ or greater. ]

2B105 Chemical vapb_ur deposition (CVD) fmnaces, designed or modified
- for the densification of carbon-carbon composites.

2B109 Flow-forming hiaChines, usable in the “production” of pfopulsion
components and equipment {(e.g. motor cases and interstages) for
systems specified in 9A104 a. and specially designed components as

- follows:’

N.B.: See also 2B209.

1.

76

a. Flow-forming machines having all of the following:

Equipped with, or according to the manufacturer’s technical
specification are capable of being equipped with, “nurnerical
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control” units or computer control; and

2. With more than two axes which can be coordinated -
simultaneously for “contouring control”.

- -b.  Specially designed components for flow-forming machines
specified in2B109.a." .

Technica? Note:

Machines combining the function of spin- —forming and flow-
~ forming are for the purpose of 2B1 09 regarded as ﬂow -forming
machines,

_ 2B116 - Vibration test systems, equipment and components therefor, as follows:

a.  Electrodynamic vibration test systems employing feedback or
closed loop techniques and incorporating a digital controller, .
capable of vibrating a system at 10 g rms or more over the entire

* range 20 Hz to 2 000 Hz and imparting forces of S50 kN, measured -
‘bare table’, or greater;

b. Digital controliers, combined with specially designed vibration
test “software”, with a ‘real-time control bandwidth’ greater than
5 kHz and designed for use with vibration test systems specified
n2B116.a.; '

| Technical Note:

‘Real-time control bandwidth ' is defined as the maximum rate
at which a controller can execute complete cycles of
samphng processmg data and transmitting control signal.

¢. Vibration thrusters (shaker units), with or without assoc1ated
amplifiers, capable of imparting a force of 50 kN, measured ‘bare

table’, or greater and usable in v1bratlon test systems specified in
2Bl116.a,;

d. Test piece support structures and electronic units designed to
combine multiple shaker units in a system capable of providing
an effective combined force of 50 kN, measured ‘bare table’, or
greater, and usable in vibration systems specified in 2B116.a.
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' Techmca! Note

In 23116 ‘bare table’ means aﬂat table or smface wu‘h no
. fixture or fittings. - : :

2B117 quiipment and proc_ess controls, other than those Speciﬁed in 2B104
. or 2B105, designed or modified for densification and pyrolysis of
structural composite rocket nozzles and re-entry vehicle nose tips.
2B119 Balancing machines .,and-.reiated equipment, as follows:
N.B.: See also 2B219.

a. Balancing machines having all the' following charact'eristics: |

1. Not capable of balancmg rotors/assem blies havmg a mass
‘ greater than 3 kg; :

2. Capable of balancmg rotors/assembhes at speeds greater _
than 12 500 rpm; :

3. Capable of correcting unbalanee m two p]anes or more;
and

LR Capable of balancing to a residual specnf ic unbalance of -
0,2 g mm per kg of rotor mass, » -

Note:-2B119.a. does not control balancing ma.c'hines. dés_:'gned
or modified for dental or other medical equipment.

b. Indicator heads desrgned or modified for use with machines
specified in 2B119.a.

Technical Note:

]ndzcator heads are sometimes known as. balancmg
instrumentation.

2B120 Motion simulators or rate tables havmg all of the following
-characteristics:

a. Two or more axes;,

78



Parr 11

2B121

2Bi22

THE GAZETTE OF PAKISTAN, EXTRA., JULY 26,2018  1731(79)

b, Designed or modified to incorporate sliprings or integrated non-

contact devices capable of transferring electrlcal power, SIgnaI Co

information, or both; and
¢. Havingany of the following characteristics:
. For any single axis having all of the following:

a. Capable of rates of 400 degrees/s or more, or 30 '
‘degrees/s or less; and -

\

b Arate resolution equal tg or less than 6 degrees/s and
' an accuracy equal to or less than 0,6 degrees/s;

2. Having a worst-case rate stability equal to or better (less)
than £0,05 % averaged over 10:degrees or more; or

3.0 A posmonmg “accuracy” equal to or less (better) than 5 arc
' second : .

Nole 1: 2B120 does not comrol rotary tables des:gned or modf ed

= for machme tools or for medical equipment.

Note 2: Motion simulators or rate tables specified in 2B120 remain

- controlled whether or not slip rings or mtegrated non-contact

dewces are f ited at time af export

Positioning tables (equtpment capable of precise rotary. positioning in |
- any axes), other than those specified in 2B 120 havmg all the following
characterlsttcs

a. -_Two or more axes; and

b A posmonmg “accuracy equal to or less (better) than 5 arc -
second. : :

Note 2B12! does not comrol rotary rables deszgned or modxf ed
Jor machine tools or for medical equipment.

_ Centrifuges capable of imparting, a'cceleratlons greater't_hah 100 gand.
designed or modified to incorporate sliprings or integrated non-contact

_devices capable of transferring electrical power, signal information, or
both. o =
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2B201

80

‘Machine tools and any combination theroo-ﬂ as follows, for remoVin.g
or cutting metals, ceramics or “composites”, which, according to the
manufacturer’s technical specification, can be equlpped with electronic
devices for’ 51multaneous ‘contouring control” in two Or more axes:

Machine tools for turning, havmg all of the followmg
characteristics:

Positioning accuracy with “all compensations available”

equal to or less (better) than 6 pm according 1o 1SO 230/2

{1988) or national equivalents along any linear axis (overall
positioning) for machines capable of machmmg diameters
greater than 35 mm; and :

Two or more axes which can be coordinated simultaneously

- for “contouring control”;

Note: Item 2B20l.a. does not control bar moch_ines

(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. |

Machine tools for milling, having any of the following -
characteristics: :

Positioning accuracies with “all compensations available” equal
to or less (better) than 6 pm according to ISO 230/2 (198 8)
or national equivalents along any linear axis; or

Two or more contouring rotary axes; or

Five or more axes, which can be coordinated simultaneously

. for*contouring control’;

Note: 2B201.b. does nat 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 um according to 1SO 230/2 (1988).
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¢. Machine too!s for grmdmg, having any of the following
charactenstlcs

1. Positioning accuracies with “all compensatlons'avallable equal
to or less (better) than 4 pm according to 1SO 23072 (1988) or
national equivalents along any linear axis; or

© 2. Two or more contouring rotary axes;

3. Fiveormore axes, Wthh can be comdmated simultaneously
for *“contouring control”;

Note: 2B201 ¢. does not comrol the followmg grmdmg

machmes

a. Cylindrical external, internal, and external-internal
grinding machines havmg all of the following
characterzsnc.s

i.. Limited to a maximum workpiece capacity of 150
mm outszde d:ameter 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 accordmg to ISO 230/2 (1988)

d. Non-_wxre type Electrical dlscharge machines ('_EDM) of the non-
wire type which have two or more rotary axes which can be
: coordinated simultaneously for “contouring control”;

Note: Jtem 2320] does not control special purpose machine . tools
limited to the manufacture of any of the following parts:

Ca. Gears;
b. Crankshafts or camshafis;
c. Tools or cutters;

d. Extruder worms.
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.82.

1.

b

| Technical Notes:

Axis nomenclature shall be in accordance with ISO 841 (2001),
‘Numerical Control Machines — Axis and Motion
Nomenclature .

- 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 fests.

Determination of Stated Values

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

b. Measure the linear axis accuracies according to

ISO 23072 (1988) (1);

c. Determine the accuracy values (A) Jor each axis of
- each machine. The method of calculating the A-value
is described in the ISO 230/2 (1988) standard;

d. Determine the average accuracy value of each axis.
This average value becomes the stated positioning
accuracy of each axis for the model (A, 4...);

e. Since the Category 2 list refers to each linear axis,
there will be as many stated values as there are linear
ares; ' '

f. If any axis of a machine tool not controlled by items
2B201l.a., 2B201.b., or 2B201.c. has ua stated
positioning accuracy of 6 um or better (less) for grinding
machines, and 8 pum or betier (less) for milling and
turning machines, both according to ISO 230/2 (1988).
then the builder should be required 1o reaffirm the
-accuracy level once every eighteen months.

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).
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4.

~ For the purposes of 2B201 the number of axes which can

be coordinated simultaneously for “comtouring control”
is the number of axes along or around which, during
processing of the workpiece, simultaneous and interrelated
mgtions 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 de.szgnedfor nmummg of
separate workpieces:

c. Co-linear rbtary axes designed for .mamigmlaz‘ing_ the
same workpiece by holding it in a chuck from
‘different ends. -

A machine ool having at least 2 of the 3 wurning, 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.

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.

Rotary axes do not necessarily have to rotate over 360
degrees. 4 rotary axis can be driven by a lznear device,
e.g., a screw or a rack—and-p:mon

2B204. “Isostatic presses™, other than those specified in 28104 and related
equipment, as follows:

a. “Isostatic presses” having both of the following characteristics:

I.

Capable of achieving a maximum working pressure of
69 MPa or greater; and

A chamber cavity with an inside diameter in excess of
152 mm: : ‘
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b. Dles moulds and controls specially designed for “isostatic
presses spec1ﬁed in 2B204.a.-

: Teéhnzcal Note:

In-2B204 the inside chamber dimension is :rhat 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.

2B206 Dimensional inspection machines, instruments or systems, as follows:

84

a, Computer controlled or numei'icga_lly controtied dimensional
inspection machines having either of the following characteristics:

1. Having only two axes and having a maximum permissible
error of length measurement along -any axis (one
dlmensmnal), identified as any combination of E MPE?

By e OF E, . wppr -€qual to or less (hctt_er) than
(1,25+1/1 000) pm (where L is the measured length inmm)
at any point within the operating range of the machine (i.e.,
within the length of the axis), according to ISO 10360-2(2009);
or ' :

2. Three or more axes and having a three dimensional
(volumetric) maximum permissible error of length
measurement (E, .. equal to-or less (better) than '_
(1,7 + L/800) um (where L is the measured length in mm)
at any point within the operating range of the machine (i.¢..
within the length of the axis), according to [SO 10360-2(2009).

Technical Note:

The E, .. 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) um threshold.

b. Linear and angular displacement measuring instruments, as
. follows: ' : -
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1.

‘Linear dlsplacement measuring mstruments having any
of the fo[lowmg : '

. Techmcal Note:

For the purpose of 2B206.b.1. ‘linear displacement’ -
" means the change of distance between the measuring
~ probe and the measured object.

a. Non-contact type measuring systems with a
“resolution” equal to or less (better) than 0,2 um within
_a measuring range up to 0 2 mm;

| b. Linear varlab_le differential transformer (LVDT)

systems having both of the following characteristics:

1.

a. “Linearity” equal to or less (better) than 0,1 % |
measured from O to the full operating range, for
LVDTs-with an operating range up to 5 mm ; or

b. .“Linearity”,.eqﬁal' to or less (better). than
0,! % measured from 0 to 3 mm for LVDTs

with an operating range greater than 5 inm: and

Dfift équal‘ to or less (better) than 0,1 % per
day at a standard ambient test room temperature
+1 K; '

c¢. Measuring systems having all of the following:

1.

2.

Containing a “laser”; and .

Maintaining, for at least 12 hours, over a
temperature range of +1 K around a standard .
temperature and at a standard pressure, all of

the fo]lowmg

a. A “resolution” over their full scale of 0,1
pum or less (better); and

b. * A “measurement uncertainty” equal to or

less (better) than (0,2 + L/2 000) pm
(L is the measured length in mm);
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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

S machine tools, dimensional inspection
" machines or similar equipment.

2. Angular displacement measuring instruments having an “angular
position deviation™ equal to or less (better) than 0,00025°;

Note: 23206.5.2?'&063 not control op‘tibal' ‘instrumenrs, such
as autocollimators, using collimated light (e.g. laser light) to _

detect angular displacement of a mirror.

Systems for simultaneous linear-angular inspection of hemishells, havmg

. both of the followmg characteristics:

1. _“Méasurement uncertainty” along any linear axis edual to or
less (better) than 3,5 pm per S mm; and - :

- 2. “Angular position deviation” equal to or less than 0,02°.

‘Note 1: Machine tools, other than those controlled in 2B201, that
can be used as measvring machines are controlled if they meet or
exceed the criteria specified for the machine tool ﬁmcnon or the
-measuring machme Junction.

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 zmcer!a'inty ”'
of a dimensional inspection system shall be descr:bed in
VDI/VDE 2617 parts 2, 3 and 4. :

2. All parametérs of measurement values in 2B206 represen.'
- plus/minus ie., not total band. :

“Robots”, “end—effectors” and control units, as follows:

a. “Robots” or “end-effectors™:
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2B209

2B219

1. Specially designed to Comply with national Safety standards
applicable to handling high explosives (for example, meeting
electrical code ratings for high explosives); or

2. Specially designed or rated as radiation hardened to
~ withstand a total radiation dose greater than 5x10* Gy
'_(Silico‘n) without operational degradation.

b. Control units specially designed for any ofthe “robots” or “end-
effectors” specified in 2B207.a. -

Note: Item 2B207 does not control “robots” specially designed
- for non-nuclear industrial applications such as automobile paint-

spraying booths.

Flow-forming machines, spin-forming machines capable of flow-

forming functions, other than those spec:ﬁed in 2B109, and mandrels -
as fol lows : :

a. Machines having both of the following characteristics:
L Three or more rollers (active or guiding); and
2. Which, according to the manufacturer’s technical
specification, can be equipped with *‘numerical control” units

Of a computer control;

b Rot_or-forming_mandre.ls designed to form cylindrical rotors of
inside diameter between 75 mim and 400 mm,

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 nor participate directly in
the deformation process.

Centrifugal multiplane balancing machines, fixed or portable, horizontal
or vertical, as follows: '

a. Centrifugal balancing machines designed for balancing flexible
rotors having a length of 600 mm or more and havmg all of the

- following charactenstlcs

1. Swing or jounal diameter greater than 75 mm;
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2. Mass capability of from 0,9 to 23 kg; and -

3. Capable of balancmg speed of revolutlon greater than
5000 rpm;

b. Centrifugal batancing machines designed for balancing hollow
cylindrical rotor components and havmg all of the followmg-
charactenstlcs -

L. Journal diameter greater than 75 mm;
2. Mass capability_ of from'0,9 to 23 kg;

3. A minimum achxevable residual specific unbalance equal
to or less than 10'g mm/kg per plane and

4. Beltdrive type

2B22S Remote mampulators that can be used to provnde remote actions in
: radiochemical separation operations or hot cells, havmg elther of the
followm;, characteristics:

a. Acapability of penetratmg 0,6 m or more of hot cell wall (through~
. the-wall operatton) or

: .b. A capability of bridging over the top _ofa hot cell wall witha
thickness of 0,6 m or more (over-the-wall operation).

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.

2B226° Contro!led atmosphere (vacuum or inert gas) induction- fumaces and
. power supp]les therefor, as follows:

N.B.: See also 3B.
a. F umaces having all of the following characteristics:

1. Capable ofopb_ration above | [23 K (8_50_ °Cy,

2 Induction coils 600 mm or less in diameter; and
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3. Designed for power inputs of 5 kW or more; -

Power supplies, with a epeeiﬁ-ed_-power' output of 5 kW or more,

specially designed for furnaces speeiﬁed in 2B226.a.

Note: 2B226.a. does not control furnaces deszgned for the :
processing of semzconductor wafers :

- 2B227 Vacuum or other control]ed atmosphere met_allur‘gieeI melting and
casting furnaces and related equipment as follows:

a.

Arc remelt furnaces, arc melt furnaces and arc melt and casting
furnaces having both of the following characteristics:

1. Consumable electrode capacities between | 000 cm® and
20 000 cm’, and .

2. Capable of operating with melting temperatures above

1973 K (1700 °C);
Electron beam melting furnaces, plasma atomization furnaces
and plasma melting furnaces having both of the following
'charactensncs e

1. A power of 50 kW or greater; and

2. Capable of operating with melting temperatures above
1473 K(l 200 °C);

Comp_uter control and momtd_riﬁg systems specially configured
for any of the furnaces specified in 2B227.a. or 2B227.b.;

Plasma torches specially designed for the furnaces specified in

- 2B227.b. having both of the following characteristics:

1. Oﬁerating at a power greater than 50 kW; and
2. Capable of operating above 1473 K (1 200 °C);

Electron beam guns specially designed for the furnaces specified
in 2B227.b. operating at a power greater than 50 kKW.
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28228 Rotor fabrication or assembly equlpment rotor-straightening equxpment .
‘beliows-forming mandrels and dies, as follows:

a. - Rotor assembly equipment for assembly of gas centrifuge rotor
tube sections, bafﬂes, and e’nd-caps;

Note 2B228.a. includes precision mandrels clamps, and
shrink fit machmes o . '

b. Rotor stralghtenmg equipment for ahgnment of gas cenmfuge
rotor tube sectlons to a common a\us

P I.. '- i ..-
- In 2B228.b. such equipment .nor'rr.:ally consists of precision
measuring probes linked to.a computer that subsequently

controls the action of, for example preumatic rams - used for
_alzgmng the rotor tube sections. ~  , -

C. Bellows-formmg mandrels and dies for producmg smgle-
" . convolution bellows

~ Technical Note '

In 2B228.c. the bel[ows have aH of the following
charac:ensncs

1. Inside c{fame(er between 75 mm an_d 400 mm;

2. Length equal 10 or gfeater_ 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 '.‘ﬁb'rous' or filamentary materials”.

28230 All type of pressure transducers capable of measuring absolute
pressures and hdvmg all ofthe foilowmg characterlstlcs

a. Pressure sensing _elements made of or protected by al'uminiu‘m,-

- ~aluminium alloy, aluminum oxide (alumina or sapphire), nickel, .

- nickel alloy with more than 60 % nickel by weight; or fully -

fluorinated hydrocarbon polymers; '
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b Seals if any, essentlal for sealing the pressure sensing element, |

and in direct contact with the process medium, made of or
_ protected by aluminium, aluminium atloy, alummlum oxide (alumina
or sapphire), nickel, nickel alloy with more than 60 % mckel by .
- welght or fully ﬂuormated hydrocarbon polymers and =~ '

c. Havmg elther ofthe followmg ch'aracterlsucs:

1. Afull scale of less than 13 kPa and an*® accuracy” of better o
- than 1 % of full scale or

2. A full scale of 13. kPa or greater and an “accuracy” of
better than 130 Pa when measured at 13 kPa. '

' Technical Note:

For . the purposes of 2.8230 accuracy " Inc!udes'

. non lmearrty hystereszs and repeatabthty at ambrent temperature.

2B231

28232'

28233

Vacuum p'umps havmg all of the followm-_g char‘a_cterrstlcs_: '

~a. Input throat size equal to or greater than 380 mm; |

b. Pump.ing speed equal to or greater than 15 m’/s; and.

c. | Capable of producing an ultimate vacuum better than 13 mPa,

: Te:chnl'cal No‘tés." '

1. T he pumping speed is determmed at the measuremem pomt .
- with mtrogen gas or-air.

'2,' : The ultimate vac'_uum_.is deter'nrined at the. input of the pump :
. Wi'th' the input ofthe pump 'blocked oﬁ '

High velocrty gun systems (propellant, gas, coil, electromagnetrc and )
electrothermal types, and other advanced systems) capable of
acceleratmg prOJect!les to 1,5 km/s or greater ' - '

. Note: 28232 does not contro! guns speczarllv deszgned for hrgh

velocity weapon sys!emr

Bellows-sealed scroll type compressors and bellows-sealed scroll -type
vacuum pumps having alI of the following characteristics: -
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92

a.

b,

_Capable of an mlet volume flow rate of 50 m’/h or greater
Capable of a pressure -r_at:o of 2:1 or greater; and

Having all surfaces. that come in contact with the process gas

* made from any of the following materials:

1. Alumin'_ium or aluﬁinim alloy‘;
2. 'Aluminium oxide;

3 | .Stair'iless" steel;

4. Nickel or nickel alloy;

5. Phosphor bronze; or

6. Fluoropolymers.

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 machme

‘Ina bellows-sealed scroll compréssor 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 atiached to the moving

~scroll and the other end is attached to the stationary housmg

of the pump.

Fluoropolymers mclude but are ‘not limited fo, the following
matenals - :

a. Polytetfaﬂuoroethylene (PTFE);

b, Fluorinated Ethylepe Propyfene (FEP);
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c.

Perfluoroalkoxy I(PFA);

d. Polych_lorotrij?uorOerhyl_ene (PCTFE); and

e.

melzdene ﬂuorzde -hexafluoropropylene co_polymer

2B350 Chemical manufacturlng faCIlltICS equipment and components as

follows: .

a. Reaction vessels or reactors, with or without agitators, with total
internal (geometric) volume greater than 0,1 m* (100 litres) and
less than 20 m? (20 000 litres), where all surfaces that come in
direct contact with the chemical(s) bemg processed or contamed
are made from any of the followmg materials:

1.

7.

8.

Alloys with more than 25 % mckel and 20 % chromium by
weight; : :

Fluoropolymers (polymeric or elastomeric materials with
more than 35 % fluorine by weight); -

Glassor glass-iined (including vitrified or enamelled coating);
Nickel or alloys with more than 40 % nickel by weight;
. Tantalum or tantalum alloys;

“Titanium or titanium alloys;

Zirconium or zirconium alloys; or

Niobium (columbiu_m) orniobium alloys;

Note:Item 2B350.a. also includes prefabricated repair
assemblies and their specially designed components, that:

I .

Are designed for mechanical -attachment to glass-lined
reaction vessels or reactors that meet the. parameters

given in 2B350.a.; and

- Have metallic surfaces that come in direct contact with

the chemical(s) being processed which are made from '

7 amalum or tantalum alloys.
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b

Agitators for use in reaction vessels or reactors spec1ﬁed in
2B350.a. and impellers, blades or shafts de&gned for such
agitators, where all surfaces of the agitator that come in direct
contact with the chemical(s) being processed or containéd are
made from any of the following m'aterials:,

s

8.

- Niobiutn {columbium) or niobium alloys;

. Alloys. w:th more than 25 % nickel and 20 % chromium by
_ welght =

Fluorbpolymers_'(pe-lyr_ne'ric‘or elastomeric materials with
more than 35 % fluorine by weight);

Glass or glass-lined (including vitrified or enamelled coating);

N'iclk_el or alloys wlth lﬁore than 40 % nickel by weight,

o _Tant_"alulm or tantalum alloys;

“Titanium or titanium alloys;

Zirconium or zirconium alloys; or -

§

Storage tanks, containers or receivers with a total internal
(geometric) volume greater than 0,1 m* (100 litres) where all
surfaces that come in direct contact with the chemical(s) being

processed or contained are made from any of the followmg
" materials:

. Alloys w1th more than 25 % nickel and 20 % chromium by

welght

Fluordpolymer_s (polym_el'ic or elastomeric materials with
more than 35 % fluorine by weight);

Glas_s or glass-lined (includirig vitrified or enamelled coati ng):

Nickel or alloys with more than 40 % ni'ekel by weight;

.. Tantalum or tantalum alloys;

Titanium or titanium altoys;
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7.

Zirconium or zirconium alloys; or

- 8. Niobium (columbium) or niobium allbys;

Note: Item 2B350.c. also g’hclu_des prefabricated repair
assemblies and their specially designed components, that:

1.

o

Are designed for mechanical attachment to glass-lined
storage tanks, containers or receivers that meet the

" parameters given in 2B350.c.; and

Have metallic surfaces that come in direct contact with
the chemical(s) being processed which are made from

" _tantalum or tantalum alloys.

d. Heat exchangers or condensers with a heat transfer surface

: area greater than 0,15 m?, and jess than 20 m?, and tubes, plates,
coils or blocks (cores) designed for such heat exchangers or
condensers, where all surfaces that come in direct contact with
the chemical(s) bcing processed are made from any of the

following materials: _ _
1. Alloys with more than 25 % nickel and 20 % chromium by
o weight; |
2 Fluorobolyrners (polymeric or elastorneric materials wnth |
~ more than 35 % fluorine by weight); )
3. Glass or glass-lined(including vitried or enamelled coating);
4. Graphite or .‘cal"bo.n grai:nhite’;_-
‘5. “Nickel or alloys w:th more than 40 % nickel by weight; | 7
| 6. ‘Tantalum or tantalum alloys; . o |
7. Tltamum or titanil-lm'al'lo'.ys; -
8. -_-Zirédhium br zirconium alioys_;
?. Silic_:c')n.c'al_'bi_cile'; o
10.' : .Titan.i:um.l qa-l.'b.i‘de; or |
| 11. - Niobium (@lumbium) Or‘niobil‘lh‘] alloys;
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e. Distillation or absorption columns of internal diameter greater
than 0,1 m; and liquid distributers, vapour distributers or liquid
collectors designed for such distillation or absorption columns,-
where all surfaces that come in direct contact with the chemical(s)
being processed are made from any of the following materials:

[.  Alloys with more than 25 % nickel and 20 % chromium by
weight; o - : ‘

2. - Fluoropolymer§ (.p'olyme'ric or_clastorrieric materials with
more than 35 % fluorine by weight);

. 3.. Glass or glass-lined (incl'uding'viuiﬁed orenamelled coating);

4. _. '.Gra_phite or ‘carbon graphite’; |
5. Nickel or alloys with more tﬁah 40 % nickel by weight;

6.l Tantalum or tantalum alloys;
7. Titanium or titanium alloys;
8. Zirconium or zirconium alloys; or -

9. Niobiﬁﬁi (éol_urﬁbi_um).or niobium alloys;

f Rernbtely operls.it-f\:d ﬁll_ing equipment in which all surfaces that
come in direct contact with the chemical(s) being processed are

made from any of the following materials:

I. Alloys with more than 25 % nickel and 20 % chromium by
- weight;or

) 2. Nickel or alloys with more than 40 % nickel by weight; B
g. Valves and components as follows:

l.  Valves with ‘nominal sizes’ greater than 10 mm and casings

(valve bodies) or preformed casing liners designed for such

val'v_es, in which all surfaces that come in direct contact

with the chemical(s) being prdd uced, processed or contained
are inade from ‘corrosion resistant materials’;
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2.

Valves, other than those specified in 2B350.g.1., having all
of the following;

a. A ‘nominalsize’ equal to or greater than 25,4 mm and
equal to or less than 101,6 mm;

b. Casings (valve bodies) or preformed casing liners;

¢. A closure element designed to be interchangeable;
and

d. All surfaces of the casing (valve body) or preformed
case liner that come in direct contact with the
chemical(s) being produced, processed. or contained
are made from ‘corrosion resistant materials’;

Components, designed for valves specified in 2B350.g.1.
or 2B350.g.2., in which all surfaces that come in direct
contact with the chemical(s) being produced, processed,
or contained are made from ‘corrosion resistant materials’,
as follows:.

a, (Casings (valve bodies);

b. Preformed casing liners;

Technical Notes:

1. The ‘nominal size’ is defined as the smaller of the
inlet und outlet diamerers.

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

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

b, Fluoropolymers (pbiymeric or elastomeric
materials with more than 35 % fluorine by

weight);

¢. Glass or glass-lined (including wtr:f ed or -
ename!z’ed coating);
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d. | Nickel or alloys wrth more than 40 / mckel _
by welght _

e. .Tantalum'-o.r mntalumi'a'lloys;

S, Titanium or ritanfzfm aflbys;
& Zirconium or zirconium alloys;

h.  Niobium (columbium) or niobium’ alloys; or
i Ceramic materials as follows:

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

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

3. Zirconium oxide (zirconia).

~h. -~ Multi-walled piping incorporating a leak detection part, in which
" all surfaces that come in direct.contact with the chemical(s)
being processed or contained are made from any of the following

materials:

1. Alloys with more than 25 % nickel anci 20 %__chn-'_on.l'i_um_ Ikay' '
wcight'

2. Fluoropolymers (polymenc or elastomerlc materlals w1th
tnore than 35 % fluorine by welght)

3. Glassor glass—lmed (mcludmg v1tnﬁed or enamelléd coatmg) |

4. Graphite or ‘carbon graphlte ;

5. Nickel or alloys with more than 40 % nickel by wéight;-

6. Tantalumor tantalmﬁ_ alloys; ._ .

7. Titanium or titanium aIons;

8. Zirconiumor zirconiurﬁ ailoys; or.

9. . Niobium (columbium) or niobism alloys;
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| .Multiple—se_a‘l and seal-less pumps, with manufacturer’s.speciﬂed :

maximum flow-rate greater than 0,6 m*hour, or vacuum pumps
with manufacturer’s specified maximum flow-rate greater than
5 m’/hour (under standard temperature (273 K (0 °C)) and

.pressure'(l-01;3 kPa) conditions); and casings (pump bodies),
- preformed casing liners, impellers, rotors or jet pump nozzles

designed for such pumps, in which all surfaces that come in
direct contact with the chemical(s) being processed are made
from any of the followin g materials:

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

2. Ceramics;
3. Ferrosilicon;

4, Fluoropolymers (polymerlc or elastomerlc materla]s w1th
- more than 35 % fluorine by welght)

5. Glassor glass—hned (mcludmg vﬂnﬁed or enamelled coatmg) )
6. Graphxte or carbon graphlte
7. Nickel or alloys with r'nore than 40 % nickel by weight; -

8. Tantalum or tantalum elleys;"

. 9. Titanium or titanium alloys;
10.  Zirconium or zirconium alloys; or

“11. Niobium (columbiym)or niobium alloys;

Incinerators designed to destroy precursor chemicals for CW
chemical agents and their mixtures having specially designed
waste supply systems, special handling facilities and an average
combustion chamber temperature greater than 1 273 K (1 000

. °C), in which all surfaces in the waste supply system that come
‘into direct contact with the waste products are made from or

lined with any of the following materials:

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

weight;
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2. Ceramics; or

- 3. Nickel oralloys with more than 40 % nickel by weight.

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. '

2B351  Toxic gas monitors and monitoring systems, as follows; and their
dedicated detecting components including detectors, sensor dev1ces
and replaceable sensor cartndges therefor:

a,

b.

Designed for continuous operation and usable for the detection
of chemical warfare agents, at concentrations of less than 0,3

mg/m?; or

Designed for the _detecti'on of cholinesterase-inhibiting activity.

2B352 Equipm_en't capable of use in handling biological materials, as follows:

a..

Complete containment facilities at P3, P4 containment level and
retated equipment as follows:

1. Double-door pass-through decontamination autoclaves;

100

2. Breathing air suit decontamination showers; or

3. 'Me_c:hé-lnical;seal-or inflatable-seal walkthrough doors;

Technical Note:

P3 or P4 (BL3, BL4, L3, L4) containment levels are as
specified in the WHO Labaoratory Bm.safetv manual (3rd
edition, Geneva 20()4)

Fermenters and components as follows:

1. Fermenters capable of cultivation of “micro-organisims™,.
viruses or capable of toxin production without the
propagation of aerosols, and havmg a total capacity of 20
litres or more; |
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2. Components designed for such fermenters, as follows: -
a. Cultivation chambers designed to be sterilized or
disinfected in-situ; '
b. Cultivation chamber holding devices; or
c. Process control units capable of simultaneously
monitoring and controlling two or more fermentation

system parameters (e.g. temperature, pH, nutrients,
agitation, dissolved oxygen, air flow, foam control).

- dechnical Note:
Fermenters include bioreactors (including single use
(disposable) bioreactors), chemostats and continuous-flow

sysiems.

“c.. Centrifugal separators, capable of continuous separation without
the propagation of aerosols, hav ing all the following characteristics:

1. Flow-rate exceeding 100 litres per hour;
2. Components of polished stainless steel or titanium;

3. One or more sealing joints within the steam containment
area; and R '

4. Capable of in-situ steam sterilisation. in a closed state;

Technical Note:

Centrifugal separators include decanters.

d. Cross (tangential) flow filtration équipment' and components as
follows: '

[.. Cross (tangential) flow filtration equipment capabie of

_ separation of pathogenic micro-organisms, viruses, toxins

or cell cultures, without the propagation of aerosols, having
both of the following characteristics:

a. A total filtration area equal to or greater than 1 m?;
and’ '
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b. Having any of the foliowing characteristics:

1. Caoablé of being sterilised or disinfected in-situ;
or ‘ :

-

- 2. Using disposable or smgle use flltratlon

com ponents

Technical Note:

In 2B352.d.1.b. sterilised denotes_the é.iimin.atio-n

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 referrmg (o

.cleaning procedures designed to lower the

microbial content of equipment without necessarily
achieving elimination of all microbial infectivity -
or viabiliry. ' '

- Cross (tangen‘ual) flow filtration components (e.g. modules,

elements, cassettes, cartridges, units or plates) with filtration

- arca cqual to or greater than 0,2 m? for each component

- - and designed for use in cross (tangential). flow filtration
equipment specified in 2B352.d.; :

Note: 2B352.d. does not control reverse osmosis equipment, as

specified by the manufacturer.

Steamn, gas or vapour sterilisable freeze drying equipment w1th a
condenser capacity of 10 kg of ice or greater in 24 hours and

lessthan | 000 kg of ice in 24 hours;

Protectlve and containment equipment, as follows:

1.

Protective full or half suits, or hoods dependent upon a
tethered external air supply and operating under positive
pressure; ' '

Note: 2B352.f 1. does not control suits designed to be
worn with self-contained breathing apparatus.
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2. Biocontainment chambers, isolators, or biological safety
~ cabinets having all of the following charactensncs for
norma] operation: -

~a. Fully enclosed workspace where the opei—a.tor is -
separated from the work by a physical barrier,

b.  Able to operate at negative pressure;

c. Means to safely manipuiate items in the workspace;
and N :

-d.  Supply and exhaust air to and from the workspace is
~ HEPA filtered,

Note 1: 2B352.f.2. includes class Il biosafety cabinets,
as described in the latest edition of the WHO
Laboratory Biosafety Manual or consiructed in
accordance with national standards regu!atwm oF
guidance.

Note 2: 2B352.f2. does not include isolators specially
desrgned for barrier nursing or transportation of
- infected panema :

g. ‘Chambers’ deszgned for aerosol challenge- testmg with
microorgamsms viruses or “‘toxins” as follows:

t.  Whole body exposure chambers having a capac:ty of 1w’
or greater; : : '

2. Nose-only exposure apparatus utilising directed aerosol flow
" and having capacity for exposure of 12 or more rodents, or
2 or more animals other than rodents; and, closed anlmal

+ restraint tubes designed for use w1th such apparatus:

h. Spray drying equipment capable of drying toxins or pathogenié
“microorganisms” having all of the following characteristics:

I. A water évaporation capacity of > 0,4 kg/h and <400 kg/h;

2. The ability td gerl_erafe atypical mean };roduct particle size |
of < 10 pm with existing fittings or by minimal modification
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of the spray-dryer with atomization nozzles enabling
generation of the required particle size; and

3. Capable ofbeing sterilized or disi.nfeqted in-situ.

L ~Spraying or fogging systems and components therefor, as follows:

1.

Comp]ete'sprayin gor fogg.i'ng systems, specially designed
or modified for fitting to aircraft, lighter than air vehicles or-
UAVs, capable of delivering, from a liquid suspension, an

- initial droplet “VMD’ of less than 50 microns at a flow rate

of greater than two litres per minute;

Spray booms or arrays of aerosol generating units, specially
designed or modified for fitting to aircraft, lighter than air

~‘vehicles or UAVs, capable of delivering, from a liquid

suspension, an initial droplet ‘YMD?’ of less than 50 microns
at a flow rate of greater than two litres per minute;

*Acrosol generating units’ Ispecially designed for fitting to
systems that fulfil all the criteria specified in 2B352.1.1.
and 2B352.1.2. '

Technical Notes.

1.

‘Aerosol generating units ure devices specially designed
or modified for fitting to aircraft such as nozzles, rotary

. drum atomisers and similar devices.

This emr"y_does not control spraying or fogging systems
and components as specified in 2B352.i. above that

- are demonsirated not 1o be capable of delivering
- biological agents in the form of infectious aerosols.

| Droplet size for Spr;ay equipment. or nozzies 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

 In 2B352.i, "VMD’ means Volume Median Diameter and
for water-based systems this equutes to Mass Median

Diameter (MMD).
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J- Nucleic acid assemblers and synthesizers, which are partly or
entirely automated, and designed to generate continuous nucleic
acids greater than 1.5 kilobases in length with error rates less .
than 5 % in a single run. o '

Material

Blank

Sbf_twarc

“Software” specially designed or modified for the “use” of equiprﬁent
specified in 2B104, 2B105, 2B109,2B116,2B117 or 2B119t0 2B122.

“Software” sbecially designed or modified for the “use” of equipment.

specified in 2B204, 2B206, 2B104, 28207, 2B209, 2B116, 28219, |
2B226 0r2B227. |

Note: "Software’ spe'btally designed or modified for Sy;stem;
specified in item 2B206.d. includes “software” ' for s:multaneous
measurements of wall thickness and contour.

“So’ftware” specially desig_ned_or' modiﬁed for the “development”, .
“production” or “use” of equipment specified in 2B201, |

Note: 28201 does not control part programming “software” that
generates “numerical control” command codes but does not allow
direct use of equipment for machining various parts.

“Software” for any combination of electronic devices or system
enabling such device(s) to function as a “numerical control” unit for
machine tools, that is capable of controlling five or more interpolating
axes that can be coordinated simultaneously for “contouring control”.

Note 1: “Software” is controlled whether exported separately or

residing in a “numerical control” unit or any electronic device or

- system. ¢

Note 2: ltem 2D203 does riot control “sofmdré » specially delvigned

or modified by the manufucturers of the control unit or machine
tool to operate a machine tool that is not specified in item 2B201.

105 .
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2E Technology
2E001 “Techhoiogy” according to the General Téchn'o_logy' Note for the
“development” or “production” of equipment or “software” specified
in2A,2B,o0r2D. _
2EI01  “Technology™ according to the General Technology Note for the “use”
of equipment or “software” specified in 2B104,2B105, 2B109,2B116,
2B117, 28119t028122 or2D101l.
2E201  “Technology” according to the General Technology Note for the “use”
' of equipment or “software” specified in 2A225,2A226,2B201,2B204,
2B206,2B207,2B209,2B219, 2B225 t0 2B233,2D201 or 2D202.
2E301 “Technology” according to the General Technology Note for the “use”
of goods specified in 2B350 to 2B352,
CATEGORY 3
ELECTRONICS
3A Systems, Equipment and Components
Electronic equipment, devices and components, as follows:

JAL01

106 -

a. Analog—to—dlgital converters, usable in lIl]SSlleS ,having any of
the following characterlstacs

1. Designed to meet mll1tary spec1ﬁcatlon for ruggedlzed '
equ1pment or

2. Demgned or mochﬁed for milltary use and being any of the
following types:

-a. Analogue-to-digital converter”rﬁicrocircuits which
are “‘radiation-hardened” or have all of the followmg
charactenstlcs '

L. Rated for operation in the ierhpera;ure range
. from below 219 K (54 °C) to above 398 K
(125 °CY. and :
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2. Hermetically sealed; or

b. Electrical input type analogue-to-digital Cane_rtefﬁ
printed circuit boards or modules, having all of the
following characteristics: ' :

1. Rated for operation in the temperature range from
below 228 K (45 °C) to above 328 K (55 °C);
and = : -

2. Incorporating * mtcroc1rcu1ts 'specif“‘led in-
3A101 a2a. o

b. Accelerators capable of delivering electromagnetic radiation
produced by bremsstrahlung from accelerated electrons of 2 MeV
or greater, and equipment containing those accelerators usable

for systems specified in 9A 104 and their subsystems.

Note: 341 Olb above does not specify equipment specially
designed for medical purposes.

" ¢.  Electronic assemblies and com ponents, desi gned or modified for
~use in the systems specified in 9A104 or 9A012 and specially
designed for military use and operatlon at temperatures in excess
0f 398 K (125 °C). :
Notes:
1. Equipment specified in 34101.c. includes the fo.;'lowing:

a. Terrain contour mapping -ei;uipment;

b. Scene mapping and correlatzon (both dtgltal and
analogue) eqmpment

¢. Doppler navigation fadar'- equipment;

d. Passive -imerferometer-e'qw'pn.z.eht; |

e. Imaging sensor equipment (both active and passiﬁe),
2 - Equipment specified in 3}11 0l.c. rh_ajf -be'expor.ted as

part of a manned aircraft or satellite or in quantities
appropriate for replacement parts for manned aircrafi.
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Notes 1 and 2 above are also applicable to goods
spec:fed in 34103, 64108.a., 74105 and 74115.

d.” “Radiation-hardened” “microcircuits™ usable in protecting rocket
systems and unmanned aerial vehicles against nuclear effects
(e.g. electromagnetic pulse (EMP), X-rays, combined blast and

: therrnal effects), and usable for th_e systems specified in9A104.a.

' 3__A102' ‘Thermal batteries’ designed. or modlﬁed for systems specified in
~ 9A104,

_ Techm_'cal Note:
In 3:4_1 02 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 tgmted melts
the electrolyte and activates the baltery. ‘
3A103 Umbilical and mterstage electncal connectors specially designed for
‘ systems specified in 9A104.a. and complete rocket systems specified
in 3A104.b. ' '
+ Technical Note:

&

| Interstage connectors referred to in 3A103 also mclude electrical

' connectors installed between systems specified in 94104.a. and
_complete rocket systems specified in 94104.b. and their “payload”
N.B.: See also Notes to 3.1 0_1 ..

3A201 Electronic components, as foilows;

a. Pulsedischarge capamtors havmg ¢ither of the followmg sets of
characteristics: : -

1. a. Voltage rating greater than 1,4 kV;
b. ."Energy storage greater than 10 I
c. -Capac1tance greater than 0,5 uF; and

d. Sen_'ies' inductance_less th_ah 50 nH; or

108
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2. a. Voltage rating greater than 750 .V;
b. B Capecitahce. g‘reater'than- 0,25 pF; and
c. S_e'ries inductant:e less than 10 nH_;‘-

-~ b. Superconductmg solenordal electromagnets havmg all of the
‘ followmg characterlstlcs

S Capable of ereatmg-_magnetic _'ﬁel'd's' greater than 2 T;
2. A ratio of length to inner diameter greater than 2;
3. Inner diameter greater than 300 -mm.'; and :

| 4. Magnetic ﬂeld umform to better than 1 % over the central
- _50 % of the inner volume

Note 3A201 b. does not control magnets speczally deszgned ‘

- for and exported ‘as parts of” medical nuclear magnenc
resonance (NMR) imaging systems. The phrase ‘as part of”’

. does not necessarily mean physical part in the same shipment;
- Separate shipments from 'dt'j_'ferent sources. are allowed,
provided the related export documents clearly. speczjjl that
the shlpments are dlspatched as part of the imaging systems )

-' '_c.' Flash X-ray’ generators or pulsed electron accelerators havmg :
' either of the following sets. of characterlsttcs

1. .i. a. -An_accelera_tor peak electron energy' of 500 keV .
“or greater but less than 25 MeV; and -

b. ‘Wi-'th a;‘ﬁgur'e of rnerit-’ (K) of 0 25 or é’reater or

2, a. An accelerator peak electron energy of 25 MeV
' or greater and

- b. A pea.k power’ greater than 50 MW

Note: 34201.c. does not control accelerators ‘that are ~
component parts of devices des:gned for purposes other than
electron beam or X-ray radiation (electron microscopy, for
example) nor those designed for medical purposes. .
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Technical Notes:

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

K=1[7x1P V2 xQ
V is the peak electron energy in million electron volts.

If the accelerator beam pulse duration is less than or
equal to | ps, then ( is the total accelerated charge in
Coulombs. If the accelerator beam pulse duration is
greater than 1 ps, then Q. is the maximum accelerated .
charge in | ps.

Q equals the ‘integral of i with respect to t, over the
lesser of 1 us or the time duration of the beam pulse
(Q = + "idt) where i is beam current in amperes and t is
time in seconds. :

AN

‘Peak power’ = (peak potential in volts) x (peak beam

‘current in amperes).

In machines based on microwave accelerating cavities,
the time duration of the beam pulse is the lesser of I us

“or the duration of the bunched beam packet resulting

from one microwave modulator pulse.

. In machines based on microwave accelerating cavities,

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

3A225 -Frequehcy cHangers or generators, usable as a variable frequency or
fixed frequency motor drive. having al! of the following characteristics:

a.

b.

C.

110

Multiphase output providing 4 power of 40 VA or greater;
Operating at a frequency of 600 Hz or more; and

Frequency control better (less) than 0,2 %.
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' 3A226

3A227

NOtés :

1. Item 34225 only controls ﬁ'equency changers intended for
- specific industrial machmery and/or consumer goods
(machine 1ools, vehicles, etc,) if the frequency changers can
eel the characteristics above when removed, and subject

to General Note 2.

2. For the purpo_se of export control, the Government will

' determine whether or not a particular frequency changer
meets the characteristics above, tak:ng into account
“hardware and software constramzs

Technical Notes:

1. - Frequency changers in 34225 are also known as converlers
or inverters. '

2. The 'characteristics specified in item 34225 may be met by |
~ certain equipment marketed such as generators, electronic
~test equipment, AC power supplies, variable speed molor
drives, variable speed drives (VSDs), variable frequency
~drives (VFDs), adjustable freguency drtve.s (AFDs), or -

acbustable speed drives (ASDs). :

High power direct current power supphes havmg both of the fol]owmg
. characteristics:

-a. Capable of continuously pfodu‘cing', over a time period of 8 hours,
100 V or greater with current output of 5-00 A or greater; and

b. Currcnt or voltage stablhty better than 0,1 % overa time perlod
of 8 hours :

High vo]tage dlrect current power supphes havm g both of the followmg
characterlstlcs : :

“a. Capableof contmuously producing, over a time period of 8 hours,
20 kV or greater with current output of ' A or greater: and -

b. Currentor voltage stablhty better than 0, 1 % over a time period
' of 8 hours. -
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3A228 Swntchmg devnces, as foliows

a. Cold cathode ‘tube_s, Whether gas filIed or noﬁ operating simiiarly B
to a spark gap, having all of the following characteristics: .

1. Coﬁﬁaining t_hreé_ of mo_re' _électrodes; ._
. 2 -Anodé peak voltage rat-i.n_g of 2,5 KV Qr..ﬁus)'fe;. ; g
3. | VAlllodé ﬁéak cungnt. rating of lOO_A'or mofe;‘ and
i _An’ode'cielay tirﬁe of 10 ps or less; | '. |
'. Note: 34228 inclu&és. gas krytron tubes and vécuu}ﬁ splytron ;ub'es..
s b. Trlggered spark.-gaps'..hgvin.g.boﬂl’qf the follo.‘_Wingk.ch.arapteristiQs:- :
| l ; An a-node. dele_ly tiﬁe 6f 15 ps or leSé__gan& . | |
2. | Rated fdr a peak cu‘rfeﬁt éf SOOIA- of 'ﬁiofe;

c. Modules or assemblies with a fast swntchmg fl.ll'lCthl'l havmg all -
. of the following characterlstlcs :

L Ariode'péak voltag‘e rating gr’eaier than 2 kV; i
2: Anbdg peék current rating of SOO_A or more; and o
3. ',Tum on time of l'_.jps or less. :
' 3A229 Firing sets and eqh_ivalé'ni high current: pﬁlse generators as follows:
a... Detbnafor_ (initiation systéfns, firesets-),-inc[uding-electrénically- v
charged, expl_osiVely-d_riVen and optically-driven firing sets
o des-igned todrive multiple controlled detonators speCiﬂed in-3A232;

b. Modular electrical pulse generators (pulscrs) havmg all of the
o followmg characteristics: ‘ . _

1. Designed fo_r portable mobi!e or ruggeciize.d—us.e;'

2 Capable of delwerlng their energy in less than 15 ps into -
~ loads of less than 40 ohms; :
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3. Having an output.greater than 100 A;

4. Nodimension greater than 300 mm;

5. Weight less than 30 kg; and

6. Specified for use over an extended temperature range 223
K (-50 °C) to 373 K (100 °C) or specified as suitable for
aerospace applications.

Micro—ﬁring units having all of the following characteristics: -

1. Nodimension greater than 35 mm;

2. Voltage rating of equal to_' or greater than 1 kV; and

3. Capacitance of eqﬁal to or greater than 100 nF. .

Note: Optically driven firing sets include both thuse
employing laser initiation and laser charging. Explosively- -
driven firing sets include both explosive ferroelectric and
explosive ferromagnetic firing set rypes Item 3A229 b.
mcludes xenon flash lamp drivers.

3A230 High- speed pulse generators, and pulse heads therefor, havmg both of
the following characteristics:

a.

b.

Output voltage greater than 6 V into a reswt:ve load of less than
55 ohms, and

‘Pulse transition time’ less than 500 ps.

Technical Notes:

1.

In 34230, ‘pulse transition time’ is defined as the time interval
between 10 % and!90 % voltage amplitude.
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, iriangular, step, impulse,
exponential, or monocycle types. Pulse heads can be un
integral part of the pulse generator, they can be a plug-in
module to the device or they can be an externally connected -
device. o
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3A231 Neutron generator systems mclud mg tubes havrng both ofthe followmg
| charactenstlcs

a. Designed for operation without an external vacuum system, and

b L .Utlllzmg electrostatic acceleranon to induce a tr1t1um-_ --
* deuterium nuclear reactlon or. -

2. Uti]izing'electrostatic acceleration to induce; a:deuterium-
~ deuterium nuclear reaction and. capable of an output of Ix
L 109 neutrons/s or greater -
3A232 - Detonatorsand m.ultipoint_in_itiation systems, as follows:
a. Eleotrically driven explosive detonators, as follows:
1. Explodmg brldge (EB);
2. Explodmg bndge wire (EBW)
-3 Slapper;
4 E:{ploding.'foil" initiators (EFI);
b.- Arrangements using: smgle or muitiple detonators. desrgned to'_
nearly simuitaneously initiate an explosrve surface over greater
‘than 5 000 mm? from a single firing signal with an initiation timing

N spread over the surface of less than 2,5 ps.

'Note ‘34232 does .not control detonators using only _przmary
explosives, such as lead azide. '

- Tec'hn_z_'cal N()te: ‘
In 34232 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

vapourzsatzon of the electrical conductor drives.a fyer o 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
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either an EB or a slapper-type detonator. Also, the word. initiator
is sometimes used in place of the word detonator.

Mass spectrometers, capable of measuring ions of 230 u or greater
and having a resolution of better than 2 parts in 230, as follows, and
ion sources therefor:

a. lnductively-cOupl_ed plasma mass spegtrometers (ICP/MS);

b. Glow discharge mass spectrometers (GDMS);

¢. Thermal ionization mass Spectrometefs' (TIMS);

~-d. Electron. bombardment mass spectrometers havmg both of the
followmg features

1.

A molecular beam inlet system that injects a collimated
beam of analyte molecules-into a region of the ion source
where the molecules are ionized by an electron beam; and

One or more ‘cold traps’ that can be cooled to a temperature
of 193 K (—80 °C) or less in order to trap analyte molecules
that are not ionized by the electron beam;

e. - Mass spectrometers equipped with a microfluorination ion source
designed for actinides or actinide fluorides.

Technical Notes: 7

o

Jtem 34233.d. describes mass spectrometers that are

typically used for isotopic analysis of UF, gas ‘samples. .

Electron bombardment mass spectrometers in item
34233.d. are also known as electron impact mass |
spectrometers.or electron ionization mdass spectrometers.

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’.

3A234 Striplines to pr0v1de low mductance path to detonators with the followmg
charactenstlcs
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a. Voltage rating greater than 2'kV; and

b. lnductance of less than 20 nH.

* Test, Inspection _alid Production E_quipmen’t

Blank |
Mgterials
Blanrk _.
_Soft\l'are

“Software” specially design ed or modified for the “use” 6f equlpment
specified in 3A101.b. to 3A101 c. and 3A225.

“Software” or encryption keys/codes specially designed to enhance
or release the performance characteristics of equipment not controlled
in item 3A225 so that it meets or exceeds the charactenstlcs spec:f ed
in item 3A225.

“Software” specially designed to enhance or release the lJerfonnance

~ characteristics of equipment controlled in item 3A225.

Technology

“Technology” according to the General Technology Note for the
“development” or “production” of equipment or “software” specified
in 3A, or 3D. : L

“Technology according to the General Technology Note for the “use”
of equipment or “software™ spe01ﬁed in 3AIO] 3A102, 3A103 or
3D101. _
“Technology” according to the General Technology Note for the -
“development’_’ of “software” specified in 3D101, 3D102 or3D103.

“Technology” according to the General Technology Note for the “use
ofequipment specn“ed in 3A201,3A225t0 3A234.
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CATEGORY 4
COMPUTERS

Systems, Eq-ui_p'me'n_t and Components

“Analo gu;: com puters, “digital cbmputers” or digital differential analysers, |
- -which are ruggedized and designed or modified for use in systems
speciﬁed in9A104.a., having any of the folloWing characteristics:

a. Rated for continuous operation at temperatures from below 228K
(—45 °C) to above 328 K (+55 °C); or :

b. Designgd as ruggedized or “radiation-hardened”.

- Noté: Item 44101 equipment may be exporfed as.part of a manned

aircraft or satellite or in quantities approprlate for replacement
parts for manned aircraft, :

Hybrid computers (combiried analogue/digital) specially designed for
modelling, simulation or design integration of systems specified in

9A104.a. and their subsystems.

Note: This control only applies when the 'equipmeht is supplied
with “software” specified in 7D103 or 9D103. :

Test, Inspection and Production Equipment
Blank

Materials

- Blank -

_ Sbf_tware

Blank

| Technology

’

“Techndlogy”,_ in accordance with the General Technology Note, for-
the “development”, “production” or “use” of equipment specified in -
4A101 and 4A102. "
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R CATEGORY 5 |
-TELECOMMUN.ICIA'TION_S AND I"‘INFORMATION SECURITY”

| ~ Part 1 — Telecommu_l;i_cations
5A1 o Systfem.é,. E‘quipn'lent and Components

_SAIOf : Telemetermg and telecontrol equipment, mcludmg ground equ1pment
' de51gned or modified for systems specified in 9A104.

' Note: 541 01 does not control: l
a. Eqmpment des:gned or modified for manned alrcraﬁ or satellztes

b. Ground based equipment desighed or modiﬁed Jor ferrestrial
or marine applications;

c Equlpm_éht. designed for co-r}znéercial, civil or ‘Safety of Life’
(e.g. data integrity, flight safety) GNSS services,

511 | Test, Il;lspgct_imll.-_al_u‘:.l Productid#- E;]u.ipmé-nt
‘Blank . .

5C1 Materidl;‘ |
Blank | |

SDI | Software

5D101° - “Software” specially designed or modlf' ed for the use” of equipment
_ -Spemf‘ed in 5A]0] :

SEI : Tecllnol_ogy

| SE101 “Technology” according to the General Technology Not’e.fof the .

I 1Y

“development”, “production” or “use” of equipment specified in SA101
and software specified in 5D101. E ' '
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| . Part2 — “infofmat_ion Securfty” L
: Sys'telhs, Eguipnll.en.'t and Cﬁﬁponents
Blank
Test, Inspection and Prbducﬁop Equipinent
Blank | | - |

. Materials

. Blank

5D2

SE2

6A

6A102

_Soi.'twa.re

Blank

‘Technology

- Blank

 CATEGORY 6
SENSORS AND LASERS
Syste'ms,'Equipme'ht and Components

Radiation-hardened ‘detectors’ specially designed or modified for
protecting against nuclear effects (e.g. electromagnetic pulse (EMP),-
X-rays, combined blast and thermal effects) and usable for “missiles”,
designed or rated to withstand radiation levels which meet or exceed
a total irradiatipn dose of 5 x 10°rads (silicon). '

Tn 64102, 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.
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6A107 Gravity meters (gravimeters) or gravity' gradiometers designed or
modified for airborne or marine_ use, usable for systems specified in
9A104.a., as follows, and specially designed components therefor:

a.

b.

Gravity meters having all of the followihg:

1. A'static or operational accuracy of 7 x'_l-O*" m/s? (0,7 milli gal)

or less (better), and
2. A ‘time to steady-state registration’ of two minutes or less;

Technical Note:

In 64107.a.2., ‘time to steady-state registration’ {also .
referred to as the gravity meter’s response time) is the
time over which the disturbing effects of platform-
induced acceleration (high frequency noise) are
‘reduced. '

Gravity gradiometers.

6A108 Radar systems and tracking systems, as follows:

a.

Radar and laser radar systems, including altimeters, designed or

modified for use in systems specified in 9A104.a.;

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.ﬁ. See also Notes fo 3A1 01.c.

Precision tracking systems, usable for systems specified in 9A104,
as follows: - :

1. Trackimg systems which use a code translator installed on
the rocket or unmanned aerial vehicle in conjunction with
either surface or airborne references-or navigation satellite
systems to provide real-time measurements of in-flight
position and velocity;
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2. Range instrumentation radars including associated optical/
infrared trackers with all of the following capabilities:

a. Angular resolution better than 1,5 milliradians;

b. Range of 30 km or greater with a range resolution
better than 10 m rms;

¢. Velocity resolution better than 3 m/s,

6A202 Photomultiplier tubes having both of the following characteristics:

6A203

~a. Photocathode area of greater than 20 cm?; and

b. Anode pulse rise time of less than 1 ns.

High-speed cameras and imaging devices and components therefor,
as follows:

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.

a. Streak cameras, and specially designed components therefor, as
follows: :

1. Streak cameras with writing speeds greater than 0,5 mm
per us;

2. Electronic streak cameras capable of 50 ns or less time
resolution; :

3. Streak tubes for cameras specified in 6A203.a2.2,;

4. Plug-ins specially designed for use with streak cameras
which have modular structures and that enable the
performance specifications in 6A203.a.1. and 6A203.2.2.;

5. Synchronizing electronics units, rotor assemblies consisting

of turbines, mirrors and bearings specially designed for
cameras specified in 6A203.a.1,;
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d. Pulsed carbon dioxide (CO,) “lasers™ having all of the following
characteristics:

1. Operating at wavelengths between 9 000 nm and 11 000
nim; '

2. A repetition rate greater than 250 Hz;
- 3. An average output power greater than 500 W; and

4. Pulse width of less than 200 ns;

Note: Item 64205.d. does not control the higher power
(typically 1 to 5 kW) industrial CO, “lasers” used in
applications such as cutting and welding, as these latier

“lasers” are either continuous wave or are pulsed with a
pulse width greater than 200 ns.

¢. Para-hydrogen Raman shifters designed to operate at 16 pm
output wavelength and at a repetition rate greater than 250 Hz;

f. Neodymium-doped (other than glziss) “lasers” with an .output
wavelength between 1 000 nm and 1 100 nm having either of the

following:

1. Pulse-excited and Q-switched with a pulse duration equat
to or greater than 1 ns, and having either of the following:

a. A single—transvérse mode output with an average
output power greater than 40 W; or

b. A multiple-transverse mode ou'tput with an average
~ output power greater than 50 W;

or
2. Incorporating frequency doubling to give an output
wavelength between 500 nm and 550 nm with an average

output power of greater than 40 W;

g. Copper vapour “lasers” having both of the f'ol!owing
characteristics:

122



Part [I] THE GAZETTE OF PAKISTAN, EXTRA., JULY 26,2018 1731(125)

1. Operating at wavelengths between 500 nm and 600 nm; and

2. An average output power equal to or greater than 30 W;
h.  Alexandrite “lasers™ having all of the following characteristics:

1. Operating at wavelengths between 720 nm and 800 nm;

2. A bandwidth of 0,005 nm or less;

3. Arrepetition rate greater than 1125 Hz; and

4. An average output power greater than 30 W;

i. Pulsed excimer “lasers” (XeF, XeCl, KrF) having all of the
following characteristics:

1. Operating at wavelengths between 240 nm and 360 nm;
2. A repetiti.on rate greater than 250 Hz; and
3. An average output power gfeater than 500 W:

3. Pulsed carbon monoxide (CO) “lasers” having all of the following
' characteristics:

1. Operating at wavelengths between 5 000 nm and 6 000 nm;
2. A repetition rate greater than 250 Hz;

3. An average output power greater than 200 W; and

4. Pulse width of less than 200 ns.
Note: Item 64205.j. does not control the higher power
(typically I 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.

6A225 Velocity interferometers for measuring velocities exceeding 1 km/s
~ during time intervals of less than 10 ps.
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Note: 64225 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).

6A226 Pressure sensors, as follows:

a. Shock pressure gauges capable of measuring pressures greater
than 10 GPa, including gauges made with manganin, ytterbium,
and polyvinylidene fluoride (PVDF)/ polyvinyl difluoride (PVF.);

b. Quartz pressure transducers for pressires greater than 10 GPa.
6B ~ Test, Inspection and Production Equipment

6B108 Systems, specially designed for radar cross section measurement usable
for systems specified in 9A104 and their subsystems.

6C Materials
Blank
6D - Software

6D102  “Software” specially designed or modified for the “use” of goods
specified in 6A108. '

- 6D103  “Software’ which processes post-flight, recorded data, cnabling

determination of vehicle position throughout its flight path, SpeCla”y
designed or modified for ‘missiles’.

In 6D103 ‘missile’ means complete rocket systems and unmanned
aerial vehicle systems capable of a range exceeding 300 km.

6D203  “Software” or encryption keys/codes as follows:
1. Specially designed to enhance or release the performance
' characteristics of equipment not controlled in item 6A203 so that

it meets or exceeds the characteristics specified in item 6A203.

2. Specially designed to enhance or release the performance
' characteristics of equipment controlled in item 6A203.
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6K

6E001

6E101

6E201

7A

TA101

Technology

“Technology” according to the General Technolbgy Note for the
“development” or “production” of equipment or “software” specified
in 6A, 6B, or 6D.

“Technology” according to the General Technology Note for the “use™
of equipment or “software” specified in 6A 102, 6A 107, 6A 108, 6B108,
6D102 or6D103.

Note: 6E101 only specifies “technology” for equipment specified
in 64 when it is designed for airborne applications and is usable
in “missiles”. '
“Technology” according to the General Technology Note for tﬁe “use”
of equipment specified in 6A202, 6A203, 6A205, 6A225 or 6A226.
CATEGORY 7
NAVIGATION AND AVIONICS

Systems, Equipment and Components

Accelerometers, as follows, and specially designed components
therefor;

a. Linear accelerometers, designed for use in inertial navigation
systems or in guidance systems of all types, usable in the systems
specified in 9A 104, having all of the following characteristics,
and specially designed components therefor:

1. “Scale factor” “repeatability” less (better) than | 250 ppm;
and o

2. “Bias” “repeatability” less (better) than 1 250 micro g.
Note: 74101.a. does not specify accelerometers which are
specially designed and developed as MWD (Measurement

While Drilling) Sensors for use in downhole well service
operations,
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b.

- Accelerometers or gyros of any type, designed for use in inertial

navigation system or in guidance system of all types, specified to
function at acceleration levels greater than 100 g.

Note: 74101.b. does not include accelerometers that are
designed to measure vibration or shock.

Technical Note:

Inn 74101 the measurement of “bias” and “scale factor” refers 1o
a one sigma standard deviation with respect to a fixed calibration
over a period of one year.

7A102  All types of gyros, usable in systems specified in 9A 104, with a rated
‘drift rate’ “stability’ of less than 0,5° (1 sigma or rms) per hour in a 1
g environment and speciaily designed components therefor. -

Technical Notes:

I

‘Drift rate’ is defined as the component of gyro output that
is fimctionally independent of input rotation and is expressed
as an angular rate (IEEE STD 528-2001 paragraph 2.56).

‘Stability’ is defined as a measure of the ability of a specific

mechanism or performance coefficient to remain invariant

- when continuously exposed 10 a fixed operating condition

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

7A103 Instrumentation, navigation equipment and systems, as follows; and
specially designed components therefor:

a.

‘Inertial measurement equipment or systems’ ﬁsing
accelerometers specified in 7A101 or gyros specified in 7A 102
and systems incorporating such equipment;

Note: Item 74103.a. includes:

‘a.  Attitude and Heading Reference Systems (AHRSs);

b.  Gyrocompasses,

¢. Inertial Measurement Units (IMUs);
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a

Inertial Navigation Systems (INSs);

Inertial Reference Systems (IRSs);

Inertial Reference Units (IRUs);

Technical Note:

‘Inertial measurement equipment or systenis’ specified
in item. 74103.a. incorporate accelerometers or gyros
to measure changes in velocity and orientation in order
1o determine or maintain heading or position without
requiring an external reference once aligned.

: .MQL& 74103.a. does not Spec{ﬁ? equipment contaihihg

accelerometers specially deésigned and developed as
MWD (Measurement While Drifling) sensors Jor use in

 down-hole well services operanons

b. Integrated flight inStrument systems, which include gyrostabilisers
or automatic pilots, designed or modified for use in systems
specified in 9A104;

~¢. ‘Integrated navigation system_s’, deéigned or modified for systems
specified in 9A104 and capable of providing a navigational
accuracy of 200 m “circle of equal probability (CEP)” or less;

Technical Note:

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

1

An inertial measurement device (e.g., an attitude and
heading reference system, inertial reference unit, or
inertial navigation system);

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

Integration hardware and software.
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d. Three axis magnetic headmg sensors, designed or modlﬁed to be
integrated with flight control and navigation systems, having all
the following charactenstlcs and spec:lally de51gned components -
therefor :

1. Internal tilt compensatlon in pitch (:i:90 degrees) and roll
‘ (180 degrees) axes;

2. Azimuthal aceuracy better (less) than 0,5 degrees rms at
latitude of' +80 degrees, referenced to local magnetic field.

-3, Desxgned or modlﬁed to be 1ntegrated with ﬂlght control o
' and navigation systems :

Note: Flight control and navigation systems in 74103.d.
include gyrostabilisers, automatic pzlors and inertial
navigation sysfems. : :

7A]04 Gyro-astro compasses and other devices, which derive position or

TAT05

' 1_28'

orientation by means of automatically tracking celestial bodles or
satellltes and specially designed components therefor

Receiving equipment for ‘navigation satellite system" having any of
the following characteristics, and _specially designed components
therefor -

a. Designed or_modiﬁed for use in systems specified in 9A104.a.;
~or . _ ' _

b. - Designed or modlﬁed for airborne apphcatnons and having any
of the foltowing: -

1. Capable of providing navigation information at speeds in
excess of 600 m/s (1 165 nautical miles/hour);, '

2. Employing decryption, designed or modified for military or
- governmental services, 1o gain access to a ‘navigation
satellite system’ secured signal/data; or

3. Being specially designed to emiploy anti-jam features (e.g.
null steering antenna or electronically steerable antenna)
to function in an envrronment of active Or passive

- countermeasures,
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7ALLS

TAL16

‘Note: 74105.6.2. and 74105.b.3. do not control eqmpmem'
‘designed for commercial, civil or ‘Safety of Life’ fe.g., data
integrity, flight safety) ‘navigation satellite system’ services.

Technical Note:

In item 74105, ‘navigation satellite system’ fncludes'G_lobal _

* Navigation Satellite Systems (GNSS; e.g. GPS, GLONASS,. Galileo
" or BeiDou) and Regional Navigation Satelhte System:r (RNSS;

e.g. NavIC, QZSS).
N.B.: See also Notes to 34101.c.

Passive sensors for determining bearing to specific electromagnetic

- source (direction finding equipment) or terrain characteristics, designed
- or modified for use in systems specified in 9A104.a.

EB See also Nores fo 3A101.c.

Flight control systems and. servo valves, as follows; de51gned or

“modified for use in systems specified in 9A104.a.

a.- Pneumatic hydraullc mechanical, electro optical, or electro
- mechanical flight control systems (including ﬂy by-wire and ﬂy-

by-light types)
b. Attitude comrolequipﬁlent;‘ |

c. Flight control servo valves designed or madified for the systems
specified in 7A116.a. or 7A116.b., and designed or modified to
operate in a vibration environment of more than 10 g rms over
the entire range between 20 Hz and 2 kHz.

. Sys!ems, equipment -or valves specified in 74116 may be

exported as part of a manned aircraft or satellite or in
quantities appropriate for replacement parts for manned
aircraft, '

2. For conversion of manned aircraft to operate as unmanned

aerial vehicles specified in 9A4104.a., item 7A116 includes
the systems,-equipment and valves designed or modified to
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enab!e operat:on of manned azrcraft as unmanned aerial
vehzcles

7A117  “Guidance sets”, usable in “m_issiles* specified in 9A104.a. capable of |
' achieving system accuracy of 3,33 % or less of the range (e.g., a
“CEP” of 10 km or less at a range of 300 km).

7B . . Test, inspection and Production thipmént

7B102 Reflectometers specially designéd to characterise mirrors, for “laser”
gyros, having a measurement accuracy of 50 ppm or less (better).

7B103 ‘fProduct'iun fabi lities” and “prdduction equipment"" as follows:

a. “Production facilities” specially desngned for eq ulpment Speuﬁed '
in7A117. '

b. “Production cquipment”, and other test, calibration and alignment
- cquipment, desigried or modified to be used with equipment
~ specifted in 7A. - '

Note: Equipment spec:ﬁed in 7B103.b. includes the following:

-a. For laser gyro equipment, the following equipment used
10 characterise mirrors, having the threshold accuracy
shown or better:

1. Scatt_erometer (1 0 ppm),;
-Reﬂécmmete}; (50 ppm);
3. Prbﬁlometer (5 Angstroms),
- b." For other inertial eqm‘pmém: |
1. Inertial Me'asurenient Um':‘ (]M'U) Médule Tester;

2. - MU Plalform Tester;

. 3. IMU Stable Elemem Handlmg Fixture;
4. IMU Platform Bal_an(;e Fixture;

5. Gyrd ..Tuhing Test Station, .
6. Gyro Dynamic Balance Station;
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7. Gyro Run-In/Motor Test Station;
8. I-Gyro Evacuation and F ;'lling Station;
9. Centrifuge Fixture for Gyro Beaﬁngs;
10.  Accelerometer Ax:s Align Statwn
11. .Accelerometer Test Station;
12.:'_ Fiber Optic Gyro Coil Winding Ma;:hines.
7C Materials | o
Blank,
7D SoMam :

TDI101  “Software” specially designed or inodified for the “use” of eqhipmcnt
specified in 7TA101 to 7A106, 7A115,7A116, 7B102 or 7B103, and for
operation and maintenance of systems specified in 7A117,

Note: “Software” specified in 7D101 may be eprrtéd as part of
a manned aircraft or satellite or in quantmes appropriate for-
replacement parts for manned aircraft.

D102 Integration “soﬂWar_e” as follows:
“a. Integration “software” for the cquipment specified in 7A103.b;;

b. lntegfation “software” specially designed for the equipment
specified in 7A103.a.; and

c. Integration “software” designed or modified for the equipment.
- specified in 7TA103.c. :

~

Na&: A common form of mtegratzon software empIOys Kalman
fi Itermg '

7D103 “Software” specially designed for modelling or simulation of the
“guidance sets” specified in 7A117 or for their design- mtegratlon with
“the sounding rockets specnﬁed in9A 104,
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7E

7E101

- TE104

- 7EIOS

7E102

132

Note: - “Sofrware” spéciﬁed.irz 7D103 remains controlled when
combined with specially designed hardware specified in 44102.

.Technolog_y

“Teehhol_ogy"’,'aceording to 'th_e General'Teehnology'Note for the
“development”, “production” or “use” of equipment specified in 7A 101

' to7A106 7A1]5to7AIl7 78102, 7B103, 7D101to7D103

' “Technology for proteetlon of avionics and elect_rlcal sub_syst_ems

against electromagnetic pulse (EMP) and electromagnetic interference
(EMI) hazards, from extemal'sources, as fo]lows':

a.. De51gn “technology for shleldmg systems

b. Design “t_echnology” for_’the conﬁguration of hardened eléctrical
- circuits-and subsystems' and ' - '

¢, Design “techno}ogy for the determmatlon of hardenmf, cr1ter1a

- of 7TE102.a. and 7E102 b.

“Technology” for the'integration'of the flight control, guidance, and

propulsion data into a flight management system designed or modified
for the complete rocket systems specified in 9A1 04, for optlmlsanon-
of rocket system trajectory.

Design ¢ techn_ology for 1ntegration of air vehicle fuselage, propulsio'n' |

system and lifting control surfaces, designed or modified for the
complete unmanned aerial vehicle systems specified in 9A104, to
optimise aerodynamlc performance throughout the flight regime of an

- unmanned aerial vehicle.

CATEGORY 8
MARINE

Blank (For later LtSe)
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" CATEGORY 9

PROPULSION SYSTEMS, SPACE VEHICLES AND

RELATED EQUIPMENT

~ Systems, Equipment aﬁd'Components

L4

.Ramjet, scramjet; or combined'cyclé engines’ and specially designed )
- components therefor, useable for systems specxﬁed in 9A104 a. and

' ‘UAVs spemf'ed in 9A104.b.

9A012

N.B..' See also’ 9/1’_,11_1 and 94118,
Technical Note: |
In item 94011, ‘combined cycle engines’ are the engines that :

employ two or more cycles of the following types of engines: gas-
turbine engine (turbojet, turboprop, turbofan and turboshaft),

ramjet, scramjel, pulse jet, pulse detonation engine, rocket motor
. (liquid/gel/solid-propellant and hybrid).

Unmanned aerial vehicles (UAVs) having all of the fol‘lowin;gf :
‘a.  Havingany of the following:
1. An autonomo-us ﬂight control and navigation capability; or

2. Capablllty of controlled-ﬂlght out Of the dlrect vision range .
tnvolving a human operator and - :

b Havmg any of the. followmg

1. Incorporatmg an aerosol dlspen sing system/mechamsm with
a capac1ty greater than 20 litres; or :

2. Designed or modified'to }ncorporate an aerosol dispensing
system/mechanism with a capacity greater than 20 litres.

Note: dtem 94012 does not control model aircrafl, specially
designed for recreational or competition purposes.
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l.  An aerosol consists of particulate or liquids other than fuel |
components, by-products or additives, as part of the
“paylead” to be dispersed in the atmosphere. Examples of
‘aerosols include pesticides for crop dustmg and dry
chemlcals for cloud seeding.

2. An aerosol dispensing system/mechanism contains all those

' devices (mechanical, electrical, hydraulic, elc. ), 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. ‘

~ 9A101 Turbojet and turbofan,engine's as follows; |
_ a. Engines having all of the fOllowing characteristics:
1. ‘Maximum thrust value’ greater than 400 N (achieved un-

installed) excluding civil certified engines with amaximum
thrust value greater than 8 890 N (achieved un-installed); .

2. Specific ﬁjelconsumption of 0,15 kg/N/h or fess'(at maximum ‘
. continuous power at sea level static conditions using the
.. ICAOQ standard atmosphere);

'3, ‘Dry weight’ less than 750 kg and
4. ‘First-stage rotor diameter” less than i m;

b. Engines designed or'.modificd for use in systems specified in
9A104.a. and UAVs specified in 9A104.b., regardless of thrust,

specific fuel consumption; ‘dry welght or ‘first-stage rotor
dlameter _

In 94101:

1. ‘Maximum thrust value’ is the manufacturer’s demonstrated
maximum thrust for the engine type un-iri.s‘!alléd at sea level
static conditions using the ICAO standard atmosphere. The
civil type certified thrust value will be equal to or less than
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- the manufacturer’s demonstrated maximum thrust for the
engine fype. :

2. ‘Dry weight’ t's the weight of the engine without fluids (fuel,
hydraulic fluid, oil, etc.) and does not tnclude the nacelle
(housmg) :

3. ‘First-stage rotor diameter’ is the diameter of the first rotating
stage of the engine, whether a fan or compressor, measured
-at the leading edge of the blade tips.

Note: Engines specified in 94101 may be exported as part of a
- manned aircraft or in quantities appropriate for replacement _parts
Jor a manned aircraft.

9A102 ‘Turboprop engine systems’ specially designed for unmanned aerial
~ vehicles specified in 9A104, and specially designed components
therefor, having a ‘maximum power’ greater than 10 kW (achieved
un-installed at sea level static COﬂdlthI‘lS using the ICAO standard
“atmosphere).

Note: 941 02 does not control civil certified engines.
Technical Notes:

1. For the purposes of 9A102 a turboprop engme system’
incorporates all of the following:

a. Turboshaft e'ngz'ne; and

b. Power transmission system to transfer the power to a
propeller;
2. - For the purposes of 94102, the ‘maximum power’ is achieved
un-installed at sea level standard conditions.

9A104 Complete rocket systems (including ballistic missiles, space launch
vehicles, and sounding rockets) and complete unmanned aerial vehicle _
systems (including cruise missiles, target drones and reconnaissance
drones) as follows: - :

- a. Capable of delivering at least a 500 kg “payload” to a “range” of
at least 300 km. '
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b. Capable of a “range” equal to or greater than 300 km. .

9A105 Liquid propellant rocket engines or gel propellant rocket engines, as

fol Iows
N.B.: See also 94119

a. Liquid propellant rocket engines or gel propellant rocket motors

~ integrated, or designed or modified to be integrated, into a liquid

propetlant or gel propellant propulsion system usable in “missiles”
having a total impulse capacity of 1,1 MNs or greater;

b. Liquid propellant rocket engines or gel propellant rocket motors,
integrated, or designed or modified to be integrated, into a liquid
propellant or gel propellant propulsion system, usable in complete
rocket systems or unmanned air vehicles, capable of a range of -
300 km, other than those specified in 9A105.a., having a total -

' impu]se capacity 0f 0,841 MNs or greater, but less than 1,1 MNs.

" Note: Liquid propellam‘ apogee engines or smtzon-keep:ng engmes

9A106

specified in 94105.a., -designed or modified for use on satellites,
may be treated as 94105.b., if ‘the subsystem is exported subject
to end-use statements and quantity limits appropriate for the
excepled end-use stated above, when having a vacuum thrust not
greater than 1kN.

Subsystems or components, usable in systems specified in 9A104, as
follows, specially designed for liquid or gel rocket propulsion systems:

a.- Liquid, slurry and gel propellant (including oxidisers) control
systems, and specially designed components therefor, usable in
~ systems specified in 9A104.a., desighed or modified to operate
in vibration environments of more than 10 g rms between 20 Hz
and 2 000 Hz ’

~ Note I The om'y servo valves, pumps and gas turbmes
~ specified in 94106.a. are. the foliowmg '

‘a.  Servo valves dcsignedfor Sflow. 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 lhan

100 ms;
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b'. ' Pumps for lzqurd propellants wu‘h shaft -speeds equal |
to or greater than 8 000 rpm at the maximum operating
mode or with dzscharge pressures. equal to or greater,

-~ than 7 MPa.

c. - Gas turbines, for liquid propellant turbopwrzps with
- shaft speed equal 1o or greater than 8 000 rpm at the
maximum operating mode.

o ZYQ[Q 2: Systems and componenrs specified in 94106.a. may
be exported as part of a soteilu‘e

b, Combustion chambers and nozzles for liquid propellant rocket _'

- engines or gel propeHant rocket motors usable in subsystems
' spec1ﬁed in 9A105. :

OA107 Sol_id propellant roe'ket engines as follows:

a. Solld propeliant rocket engmes havmg a total 1mpulse capaCIty of
o 1 1 MNs or greater T :

' b. S_ol_ld propellant rocket engines, usable in complete rocket systems -

or unmanned air vehicles, capable of a range of 300 km, having

“total impulse eapaelty of 0,841 MNs.or greater but less than 1,1
MNs.

- N.B.: See also 94119.

9A108 Components usable in subsystems specified in,9‘A10'7 and 9A109,as

o N _ follows; specially designed for solid_rocket propulsion systems:
a. Rocket motor cases, and ‘insuiati'on’-therefor;
b. | Roeket-nol.lzzl_es; and
¢.  Thrust vector control subjsySte_ms.

Tecf‘micol. Note:

- In 94108 ‘insulation’ intended to be applied to the componenis of
a rocket motor. ie the case, nozzle inlets, case closures, includes
cured or Semi-cured compounded rubber components comprising

- sheet stock contairing an insulating or refractory material. It may
also be incorporated as stress relief boors or ﬂaps
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9A109 Hybnd rocket motors as follows

a.

Usable in “missiles” and specially designed 'components therefor

having a total impulse capacity of 1,1 MNs or greater;

Usable in systems specified 9A104.b. having total impulse

capacity of 0,841 MNs or greater, but less than [,1 MNs and
specially designed components therefor.

A{.ﬁ. See also 9A119

9A110 Composne structures, laminates and manufactures thereof specially
L designed for systems specified in 9A104 or the subsystems specified
in 7A117,9A105,9A106t0 9A109,9A116,9A1190r9A121.

A1l  Pulse jet engines, usable in systems speciﬁéd in9A104.a. and UAVs
~specified in 9A104.b. and specially designed components therefor.

. N.B.: See also 94011 and 94118.

9A115 Launch support equipment as follows:

a.

Apparatus and devices for handling, control, activation or

launching, designed or modified for systems specified in 9A104;
and

Vehicles for transport, handling, cc)ntrol','activation or lauriching,

* designed or modified for systems speéiﬁed in 9A104.a.

9A116 Re-entry vehicles, usable in “missiles” specified in 9A104.a., and
- equipment designed or modified therefor, as foliows:

a.

b.

d.

Re-entry vehicles;

Heat shields and components therefor fabricated of ceramic or
ablative materials;

' Heat sinks and com ponents therefor fabricated of light-weight,

high heat capacity materials; and .

Electronic equipment specially designed for re-entry vehicles.

9A] 17  Staging mechanisms, separation mechanisms, and interstages, usable
in “missiles” specified in 9A 104.a. :
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9A118

9A119

- 9A120
9A121

. 9A123

9B

9B105

Technical Noie:

Staging and separation mechamsm.s speczﬁed in 9AH7 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).

Devices to regulate combustiorr usable in engines, which are usable in
systems specified in 9A104.a. and UAVs specified in 9A104.b.

Individual rocket stages, usable.in systems speciﬁed in 9A104 and
9A012 other than those specified in 9A105, 9A107 and 9A109.

Liquid or gel propellﬁnt_ tanks specially designed for propellants specified
in 1C111 or other liquid or gel propellants used in rocket systems capable
of delivering at least a 500 kg payload to a range of at least 300 km.

Weapon'or_ Warhead safing, arming, fuzing, and firing mechanisms,
usable in the systems s_p'eci_ﬁ_ed in 9A104.a.

Radomes demgned to w1thstand a combmed thermal shock greater
than 4,184 x 10°J/m? accompanied by a peak over pressure of greater
than 50 kPa, usable in protecting rocket systems and unmanned aerial

~ vehicles against nuclear effects (e.g., electromagnetic pulse (EMP),

X-rays, combined blast and thenmal effects), and usable for the systems )
specified in 9A104.a, : '

~ Test, Inspection and Production Equipment

‘Aerodynamic test facilities’ for speeds of Mach 0, 9 or more, usable
for systems specified in 9A 104, or the subsystems specified in 7A 1 17 '
9A105,9A107,9A109,9A116and YA 119.

~Note: Item 9B105 does not control wind-tunnels for.speedb of

Mach 3 or less with dlmenswn of the ‘test cross section size equal

" to or less than 250 mm.
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_ : nical Notes:

L ‘Aerodynamic test facilities’ include 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. ‘lTest cross section’ is the section
perpendicular to the flow direction,

9B106 Environmental chambers and anechOic chdmberé as fol'lows.:' :

a. Environmental chambers capable of SImulatlng the followmg fli ght
conditions: - :

1. Having any of the following:
a. Altitud'e equal to or gre‘ater than 15 krh : or.

b. Temperature range from below 223 K (_50 °C) {o
above 398 K (+125 °C);.

Incorporating, or ‘_designed or modified’ to incorporate, a
shaker unit or other vibration test equipment to produce
vibration environments equal to or greater than 10 g rms,

" measured ‘bare table’, between 20 Hz and 2 kHz while
imparting forces equal to or greater than § kN;

[~

Technical Notes:

1. 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 (ie.,
~ power specirum).

2. In 9Bl06.a.2. ‘designed or modified’ means the
environmental chamber provides appropriate
interfaces (e.g., sealing devices) o incorporate a
shaker unit or other vibration test eqmpment as

' 5pec:ﬁed in 2B116.
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9B107

9B115
9Bl

. 9B1I7

3. In QBI 06.a.2. bare table means a flat rable or
surface wnh no fixture or fittings:

b. - Environmental chambers capable of smulatmg all of the
following flight conditions:

1. Acoustic environments at an overall_sound pressure
level of 140 dB or greater (referenced to 20 pPa) or

with a total rated aCOUSth power output of 4 kW or

greater; and
2. Any of the following: -
a. Altitude equal to or greater than 15 km;-or

b. Temperature range from below 223 K (-50 °C) '
to above 398 K (+125 °C).

‘ Acrothermodynamic test fai:il.ities , usable for the systems specified
in 9A 102, 9A 104 or the subsystems spec1ﬁed in9A105,9A107, 9A 109
and 9A119, havmg any of the following charactensttcs
a. An electrtcal powerr supply equal to or greater than 5 MW; or
b. A gas supply total pressure equal to or greater than 3 MPa.
lechnical Note:
‘Aerothermodynaimic test facilities’ include plas*ma arc jet facilities
and plasma wind tunnels for the study of thermal and mechanical

effects of airflow on objects.

Specially designed “production equipment” for the systems, subsystems |

" and components specified in 9A011,9A101, 9A102, 9A105 to 9A109- '

9A11I, 9A116t09A119 and 9A120.

Spemally desagned ‘production facilities” for the systems, sub-systems,
and components specified in 9A011, 9A101,9A102,9A104 to 9A109 :

_9Alll 9All.6to 9A119, and 9A120.

“Test benches and test stands usable for systems specified in 9A104

having the capacity to handle solid, gei or liquid propellant rockets or

‘rocket motors or engines, having either of the following characterlstlcs
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a. The capacity to handle more than 68 kN of thrust; or,

b. Capable of simultaneously measurmg the three axlal thrust -
components.

9C Materials .
9C108 “Interior lining”, and “insulation’ material in bulk form usable for rocket

motor cases or specially designed for subsysterns specnﬁed in9A107
and 9A109. :

Tec nical ofes

1. In 9C108 “interior lining"” suifed for the bond interface

berween the solid propellant and the case or insulating liner

. is usually a liguid polyiner based dispersion of refractory or

insulating materials e.g. carbon filled HTPB or other polymer

with added curing agenls to be sprayed or screeded over a
“case interior,

2. Im 9CI108 “insulation” intended to be applied to the
componenis of a rocker motor (i.e., the case, nozzle inlelts,
case closures) includes cured or semi-cured compounded
rubber sheet atock containing an insulating or refractory
materzal

9C110  Resin impregnated fibre prepregs and metal coated “fibre preforms”

therefor, for composite structures, laminates and manufactures specified

" in 9A 110, made either with organic matrix or metal matrix utilising

fibrous or filamentary reinforcements having a “specific tensile

 strength” greater than 7,62 x 10* m and a “specific modulus” greater
than 3,18 x 10°m '

NAB.: See also 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 determmed by ASTM
D4065 or eqzzzvaient

9D Software

9D101  “Software” specially designed or modified for the “use” of goods
specified in 9B105,9B106,9B107,9B116 (except 9A104.b.), or 9B 117.
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9D103

oD104

. 9D105

9D106

9E

9E101

“Software” specially designed for modelling, simulation or design
integration of the systems specified in 9A104, or the subsystems
specified in 9A105, 9A106,9A107,9A108,9A109,9A116,9A119%or
9A121.

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 44102.

“Software” specially designed or modified for the “use™ of goods
specified in 9A011,9A101, 9A102, 9A105, 9A106.a., 94107, 9A 109,
9A111,9A115.a.,9A117 or 9A118 and for operation and maintenance .
of systems specified in 9A116.d. and subsystems in 9A108.c. and 9A121.

Note: “Software” for liquid propellant apogee engines or station-
keeping engines specified in 94105.a., designed or modified for
use on satellite applications, may be treated as “software” for
9A4105.b., if exported subject to end-use statements.

“Software™ specially designed or modified to coordinate the function
of more than one subsystem in systems specified in 9A104.

Note: For a manned aircraft converted to operate as an unmanned
aerial vehicle specified in 94104.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.

“Software” specially designed or modified for the “development” of
equipment specified in 9A011,9A106.a.,9A108.a., 9A108.b., 2A109,
9A111,9A117,9A118 or9B107.

Technology

“Technology” according to the General Technology Note for the
“development” or “production” of goods specified in 92A011, 9A 101,
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9A102, 9A104 to 9A111, 9A115 to 9A119, 9A120, 9A 121, 9A123,
9B105,9B106,9B107,9B115,9B116,9B117,9C108,9C110,9D101,
9D103,9D104, 9D105 and 9D106.

9E102 “Technology” according to the General Technology Note for the “use”
of goods specified in 9A011,9A101, 9A102,9A104 to 9A 111, 9A11S
t09A119,9A120,9A121,9A123,9B105,9B106,9B107,9B115,9B116,
9B117,9C108,9C110,9D101,9D103, 9D 104, 9D105 and 9D106.

[F. No. 2(2)/2016-SECDIV.Jm

SULEMAN AKBAR,
Deputy Director (Policy)
Strategic Export Control

Division (SECDIV).
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