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REGULATION (EU) 2021/...
OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

of ...

setting up a Union regime for the control of exports, brokering,
techniical assistance, transit and transfer of dual-use items

(recast)

THE EUROPEAN PARLIAMENT AND THE COUNCIL OF THE EUROPEAN UNION,

Having regard to the Treaty on the Functioning of the European Union, and in particular

Article 207(2) thereof,
Having regard to the proposal from the European Commission,
After transmission of the draft legislative act to the national parliaments,

Acting in accordance with the ordinary legislative procedure!,

Position of the European Parliament of 25 March 2021 (not yet published in the Official
Journal) and decision of the Council of ....
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Whereas:

(1)

(2)

Council Regulation (EC) No 428/2009! has been substantially amended several times.
Since further amendments are to be made, that Regulation should be recast in the interests

of clarity, effectiveness and efficiency.

This Regulation aims to ensure that in the area ot dual-use items, the Union and its
Member States tully take into account all relevant considerations. Relevant considerations
include international obligations and commitments, obligations under relevant sanctions,
considerations of national foreign and security policy including those contained in the
Council Common Position 2008/944/CFSP?, among them human rights, and considerations
about intended end-use and the risk of diversion. Through this Regulation, the Union
demenstrates its commitment to maintaining robust legal requircments with regard to
dual-use items, as well as lo sirengthening the exchange of relevant information and
greater transparency. With regard to cyber-surveillance items, the competent authorities of
the Member States should consider in particular the risk of them being used in connection
with internal repression or the commission of serious violations of human rights and

international humanitarian law.

Council Regulation (EC) No 428/2009 of 5 May 2009 setting up a Community regime for
the control of exports, transfer, brokering and transit of dual-use items (OJ L 134, 29.5.2009,
p. 1)

Council Common Position 2008/944/CFSP of & December 2008 defining common rules
governing control of cxports of military technology and equipment (OJ L 335, 13.12.2008,
p. 99).
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(5)

This Regulation also aims to strengthen the guidance to be given to exporters, in particular
to small and medium-sized cnterprises {(SMEs), regarding responsible practices, yet
without impairing the global competitiveness of exporters of dual-use items or other

associated industry or academia which are resident or established in a Member State.

United Nations Security Council Resolution 1540 (2004), adopted on 28 April 2004,
decided that all States are to take and enforce effective measures to establish domestic
controls to prevent the proliferation of nuclear, chemical or biological weapons and their
means of delivery, including by establishing appropriate controls over related materials,
equipment and technology. Controls are also required under relevant international
agreements, such as the Convention on the Prohibition of the Development, Production,
Stockpiling and use of Chemical Weapons and on their Destruction (the ‘Chemical
Weapons Convention’ or ‘“CWC) and the Convention on the Prohibition of the
Development, Production and Stockpiling of Bacteriological (Biological) and Toxin
Weapons and On Their Destruction (the “Biological and Toxin Weapons Convention’ or

'BWC), and in line with commitments agreed upon in multilateral export control regimes.

An effective common system of export controls on dual-use items is therefore necessary to
ensure that the international commitments and responsibihities of the Member States and of
the Union, in particular regarding non-proliferation, regional peace, security and stability

and respect for human rights and international humanitarian law, arc complied with.
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(6)

(7)

(8)

The EU Strategy against proliferation of Weapons of Mass Destruction
of 12 December 2003 (*EU WMD Strategy”™) cmphasises the Union’s commitment to

strong national and internationally coordinated export controls,

The contribution of exporters, brokers, providers of technical assistance or other relevant
stakeholders 10 the overall aim of trade controls is crucial. In order for them to be able to
act in conformity with this Regulation, the assessment of risks related to transactions
concerned by this Regulation is to be carried out through transaction-screening measures,
also known as the due diligence principle, as a part of an Internal Compliance Programme
(ICP). In that regard, in particular the size and organisational structure of exporters have 1o

be taken into account when developing and implementing [CPs,

In order to address the risk that certain non-listed cyber-surveillance items cxported from
the customs Lerritory of the Union might be misused by persons complicit in or responsible
for directing or committing serious violations of human rights or international
humanitarian law, it is appropriate to place the export of such items under control.
Associated risks rclate, in particular, to cases where cyber-surveillance items are specially
designed o enable intrusion or deep packel inspection into information and
telecommunications systems in order to conduct covert surveillance of natural persons by
monitoring, extracting, collecting or analysing data, including biometrics data, from those
systems. Ttems used for purcly commercial applications such as billing, marketing. quality
services, user satisfaction or network security are generally considered not to entail such

rsks.
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(9) With a view to strengthening the effective control of exports of non-listed
cyber-surveillance items, it is essential to further harmonise the application of catch-all
controls in that area. To that end, Member States are commutted to supporting such controls
by sharing information amongst themselves and with the Commission, in particular
regarding technological developments of cyber-surveillance items, and by exercising

vigilance in the application of such controls to promote an exchange at Union level.

(10) In order to enable the Union to react rapidly to the serious misuse of existing technologies
or to new risks associated with emerging technologies, a mechanism should be introduced
10 enable Member States 10 coordinate their responses when a new risk is identified. Such
coordination should be followed by initiatives to introduce equivalent controls at the

multilateral level in order to broaden the response to the identified risk.

(1 Transmission of dual-use software and technology by means of electronic media, fax or
telephone to destinations outside the customs territory of the Union should also be
controlled. In order to limit the administrative burden for exporters and the competent
authoritics of the Member States, general or glebal licenses or harmonised interpretations
of provisions should be provided for certain transmissions, such as transmissions to a

cloud,
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(12)

(13)

(14)

Considering the important role of customs authorities in the enforcement of export
controls, the terms used in this Regulation should, to the extent possible, be consistent with
the definitions set out in Regulation (EU) No 952/2013 of the European Parliament and of

the Council' (the ‘Union Customs Code).

Various categories of persons can be involved in the export of dual-use items, including
natural persons such as service providers, researchers, consultants and persons transmitting
dual-use items electronically. It is essential that all such persons are aware of the risks
associated with the export and the provision of technical assistance regarding sensitive
items. [n particular, academic and research institutions face distinct challenges in export
control due to, inter alia, their general commitment to the free exchange of ideas, the fact
that their research work often involves cutting edge technologies, their organisational
structurcs and the intcrnational nature of their scientific exchanges. Member States and the
Commission should, where necessary, raise awareness among the academic and research
community and provide them with tailored guidance to address those distinct challenges.
In alignment with multilateral export control regimes, the implementation of controls
should provide, to the extent possible, for a common approach with respect to certain
provisions, in particular regarding the academia related de-control notes “basic scientific

research’ and ‘public domain’.

The definition of the term "broker’ should be revised to include legal persons and
partnerships not resident or established in a Member State and that provide brokering

services from the customs territory of the Union,

Regulation (EU) No 952/2013 of the European Parliament and of the Council of
9 October 2013 laying down the Union Customs Code (OJ L 269, 10.10.2013, p. 1).
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(15)

(16)

(17)

The Lisbon Treaty clarifies that the provision of technical assistance involving a
cross-border movement falls under Union competence. It is therefore appropriate to
imtroduce a definition ot technical assistance and to specify the controls applicable to its
provision, In addition, for reasons of effectiveness and consistency, controls on the

provision of technical assistance should be harmonised.

As in Regulation (EC) No 42872009, it should be possible for Member States” authorities
to prohibit the transit of non-Union dual-use items under certain circumstances where,
through intelligence or other sources, they have reasonable grounds for suspecting that the
items are or might be intended, in their entirely or in part, for a military end-use in a
country that is subject to an arms embargo, or tor the proliferation of weapons of mass

destruction or their means of delivery.

Licensing conditions and requirements should be harmonised, where appropriate, in order
to avoid distortions of competition and to ensure the consistent and effective application of
controls throughout the customs territory of the Union. To that effect, it is also necessary
that the competent authorities of the Member States arc clearly identified in all control
siluations. The responsibility for deciding on individual, global or national general export
authorisations, on authorisations for the provision of brokering services and technical
assistance, on transits of non-Union dual-use items and on authorisations for the transfer
within the customs territory of the Union of dual-usc items listed in Annex TV, lics with

national authorities.
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(18)

(19)

(20)

Guidelines for Internal Compliance Programmes should be introduced in order to
contribute to achicving the level-plaving ficld between cxporters and to enhance the
effective application of controls. Such guidelines should take into account the differences
in sizes, resources, ficlds of activity and other features and conditions of exporters and
their subsidiaries, such as intra-group compliance structures and standards, thereby
avoiding a ‘onc modcl for all” approach and helping cach exporter to find its own solutions
for comphance and competitiveness. Exporters using global export authonisations should
implement an [CP unless the competent authority considers it unnecessary due to other
circumstances it has taken into account when processing the application for a global export

authorisation submitted by the exporter.

Additional Union general export authorisations should be introduced in order to reduce the
administrative burden on companics, in particular SMEs, and authoritics, while ensuring an
appropriate level of control of the relevant items to the relevant destinations. Where
necessary, Member States can provide guidance to exporters regarding the application of
general authorisations. Member States can also introduce national general export
authorisations for low-risk exports where they consider it necessary. An authorisation for
large projects should also be introduced to adapt licensing conditions to the particular

needs of industry.

The Comimission, in close consultation with Member States and stakcholders. should
develop guidelines and/or recommendations for best practices to support practical
application of controls, When preparing the guidelines and/or recommendations, the

Commission should have due regard to the information needs of SMEs.
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2n Common lists of dual-use items, destinations and guidelines are essential elements for an

cffective cxport control regime.

(22) Member States that establish national control lists pursuant to this Regulation should
inform the Commission and the other Member States of such lists. Member States should
also inform the Commission and the other Member States of all decisions to refuse an
authorisation for an export for which an authorisation is required on the basis of a national

control list.
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(23)

In order to allow for a swift Union response to changing circumstances as regards the
asscessment of the sensitivity of exports under Union gencral export authorisations as well
as technological and commercial developments, the power to adopt acts in accordance with
Article 290 of the Treaty on the Functioning of the European Union (TFEUY) should be
delegated to the Commission in respect of amending Annexes 1, Il and IV to this
Regulation. Decisions to update the common list of dual-use items subject to export
controls set out m Annex [ should be in conformity with the obligations and commitments
that Member States or the Union have accepted as members of the relevant international
non-proliferation agreements and as members of multilateral export control regimes or by
ratification of relevant international treatics. Where the amendment of Annex [ concerns
dual-use items which are also listed in Annex 11 or IV, those Annexes should be amended
accordingly. Decisions to update the commuon lists of items and destinations set out in
Scctions A to H of Annex 11 should be madce having regard to the assessment criteria sct
out in this Regulation. It is of particular importance that the Commission carry out
appropriate consultations during its preparatory work, including at expert level, and that
those consultations be conducted in accordance with the pringiples laid down in the
Interinstitutional Agrecment of 13 April 2016 on Better Law-Making'. In particular, to
ensure cqual participation in the preparation of delegated acts, the European Parliament
and the Council receive all documents at the same time as Member States’ experts, and
their experts systematically have access to meetings of Commission expert groups dealing

with the preparation of delegated acts.

1

OJL 123,12.5.2016, p. 1.
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(24)

(26)

(27)

The Commission should publish the updates to Annex I through delegated acts in all the

official languages of the Union.

The Comimission should publish and keep updated a compilation of national control lists in

force in the Member States in all the ofticial languages ot the Union.

National provisions and decisions affecting exports of dual-use items should be taken in
the framework of the common commercial policy, and in particular Regulation

(EU) 2015/479 of the European Parliament and of the Council'. Appropriate exchange of
information and consuliations on national provisions and decisions should ensure the
effective and consistent application of controls throughout the customs territory of the

Union.

The existence of a common control system 18 a prerequisite for establishing the free

movement of dual-use items inside the customs territory of the Union.

Regulation (EU) 2015/479 of 11 March 2015 of the European Parliament and of the Council
on common rules for exports (OJ L 83, 27.3.2015, p. 34).
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(28)

(29)

Pursuant to and within the limits of Article 36 TFEU and in accordance with international
obligations undertaken, Member States retain the right to carry out controls on transfers of
certain dual-use items within the customs territory of the Union in order to safeguard
public policy or public security, The list of items subject to intra-Union transfer controls
set out in Annex 1V should be periodically reviewed taking into account the further
cvolution of the underlying mtcrnational obligations, as well as technological and
commercial developments as regards the assessment of the sensitivity of transfers.
Decisions to update the common list of dual-use items subject to export controls set out in
Annex IV should be made having regard to Article 36 TFEU, namely the public policy and

public sccurity interests of the Member States.

On 22 September 1998, the Member States and the Commission signed Protocols
additional to the respective safeguards agreements between the Member States, the
Curopean Atomic Energy Community and the International Atomie Cnergy Agency,
which, among other measures, oblige the Member States to provide information on
transfers of specitied equipment and non-nuclear material. Intra-Union transfer controls
should allow the Union and its Mcmber Statcs to fulfil their obligations under thosc

agreements.
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(30)

(3D

(32)

In order to achieve uniform and consistent application of controls throughout the Union, it
is appropriate to broaden the scope of consultation and information cxchange between the
Member States and the Commission, and to introduce tools to support the development of
a common export control network throughout the Union, such as electronic licensing
procedures, technical expert groups and the setting up of an enforcement coordination
mechanism. It is of particular importance to ensure that cxportcrs, brokers, providers of
technical assistance and other relevant stakeholders concerned by this Regulation,
im¢luding industry and civil society organisations, are consulted, where appropriate, by the

Dual-Use Coordination Group and the technical expert groups.

While customs authorities share certain information with other customs authorities using a
risk management system in accordance with Union customs rules, it is also appropriate to

ensure closc cooperation between licensing and customs authoritics.

It 1s appropriate to clarify that, to the extent that it concerns personal data, the processing
and exchange of information should comply with the applicable rules on the protection of
natural persons with regard to the processing of personal data and on the free movement of
such data laid down in Regulations (EU) 2016/679 and (EU) 2018/17252% of the

European Parhament and of the Counctl,

Regulation (EU) 2016/679 of the European Parliament and of the Council of 27 Apnl 2016
on the protection of natural persons with regard to the processing of personal data and on the
free movement of such data, and repealing Directive 95/46/EC (QJ L 119, 4.5.2016, p. 1).
Regulation (EU) 2018/1725 of the European Parliament and of the Council of

23 QOctober 2018 on the protection of natural persons with regard to the processing of
personal data by the Union institutions, bodies, offices and agencies and on the free
movement of such data, and repealing Regulation (EC) No 45/2001 and Decision

No 1247/2002/EC (OJ L 295, 21.11.2018, p. 39).
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(39 Member States and the Commission should take all necessary measures to ensure the
protection of confidential information in compliance with, in particular, Commission
Decisions (EU, Euratom) 2015/443'and (EU, Euratom} 20115/444? and the Agreement
between the Member States of the European Union, meeting within the Council, regarding
the protection of classified information exchanged in the interests of the European Union?.
This includes, in particular, the obligation not to downgrade or declassify classified
information without the prior written consent of the originator. Any non-classified
sensitive information or information which 1s provided on a confidential basis should be

handled as such by the authorities.

(34) Qutreach to the private sector, in particular to SMEs, and transparency are essential
elements for an effective export control regime. It is therefore appropriate to provide for
the continued development of guidelines. where necessary, to support the application of
this Regulation and for the publication of a Union annual report on the implementation of

controls.

1 Commission Decision (EU, Euratom) 2015/443 of 13 March 2015 on Security in the
Commission (OJ L 72, 17.3.2015, p. 41).

z Commission Decision (EU, Euratom) 2015/444 of 13 March 2015 on the security rules for
protecting EU classified information (OJ L 72, 17.3.2015, p. 53).

3 0J C 202,87.2011, p. 13.
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(35)

(36)

(37)

(38)

The Union annual report on the implementation of controls should include relevant
information on the licensing and enforcement of controls under this Regulation, with duc
respect to the need to ensure the protection of the confidentiality of certain data, in
particular where the publication of licensing data could affect national security concerns
raised by Member States or jeopardise commercial confidentiality and allow non-Union

suppliers to undereut restrictive licensing decisions by Member Statces.

In order to ensure that this Regulation is properly applied, each Member State should take

measures to give the competent authorities appropriate powers.

In accordance with the EU WMD Strategy, each Member State should determine effective,
proportionate and dissuasive penalties applicable in the event of infringements of the
provisions of this Regulation. 1t is also appropriate to intreduce provisions to support the
effective enforcement of controls, among other things through an enforcement

coordination mechanism.

The Union Customs Code lays down, among other things, provisions rclating to the cxport
and re-export of goods. Nothing in this Regulation constrains any powers under and

pursuant to the Union Customs Code and its implementing provisions,
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(39)

(40)

(41)

Export controls contribute to international security and have an impact on trade with third
countrics. It is therefore appropriate to develop dialoguc and cooperation with third
countries in order to support a global level-playing tield and enhance international security.
In particular, Member States and the Commission should enhance their contribution to the
activities of multilateral export control regimes. Member States and the Commission
should also support thosc regimes in developing robust export controls as a global basis
and model for international best practice, and an important tool for ensuring international
peace and stability. Contributions should be made when a new risk has been identified by
all Member States in the field of cyber-surveillance items in order to ensure a multilateral

level playing ficld.

This Regulation applies without prejudice to the Commission Delegated Decision
of 15 September 2015 supplementing Decision No 1104201 [/EU of the
Curopean Parliament and of the Council!, which establishes specific rules for the control of

the export of items tor the Public Regulated Service under the Galileo Programme.

This Regulation respeets the fundamental rights and obscrves the principles recognised in

particular by the Charter of Fundamental Rights of the Curopean Union,

HAVE ADOPTED THIS REGULATION:

Decision No [ 1)4/201 1/EU of the European Parliament and of the Council of

25 October 2011 on the rules for access 1o the public regulated service provided by the
global navigation satcllite system cstablished under the Galileo programme (OJ L 287,
4.11.2011, p. 1).
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CHAPTER 1
SUBJECT AND DEFINITIONS

Article |

This Regulation establishes a Union regime for the control of exports, brokering, technical

assistance, transit and transfer of dual-use items.

Article 2

For the purposes of this Regulation, the following definitions apply:

()

(2)

‘dual-usc items’ mcans items, including software and technology, which can be used for
both civil and mulitary purposes, and includes items which can be used for the design,
development, production or use of nuclear, chemical or biological weapons or their means
of delivery, including all items which can be used for both non-cxplosive uscs and
assisting in any way in the manufacturc of nuclcar weapons or other nuclear cxplosive

devices;
‘cxport’ means:

(a}  an export procedure within the nieaning of Article 269 of the Union Customs Code;
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(c})

(d)

a re-export within the meaning of Article 270 of the Union Customs Code; a
re-cxport also occurs if, during a transit through the customs territory of the Union
according to point {11) of this Article, an exit summary declaration has to be lodged

because the final destination of the items has been changed;

an outward processing procedure within the meaning ol Article 259 ol the Union

Customs Code; or

transmission of software or technology by clectronic media, including by fax,
telephone, electronic mail or any other electronic means to a destination outside the
customs territory of the Union; it includes making available in an electronic form
such software and technology to natural or legal persons or to partnerships outside
the customs territory of the Union: it also includces the oral transmission of

technology when the technology is described over a voice transmission medium;

(3 ‘cxporiet’ means:

(a)

any natural or legal person or any partnership that, at the time when the export
declaration or the re-export declaration or an exit summary declaration is accepted,
holds the contract with the consignee in the third country and has the power to
determine the sending of the items out of the customs territory of the Union; where
no export contract has been concluded or if the holder of the contract does not act on
its own behalf, exporter means the person who has the power to determing the

scnding of the items out of the customs territory of the Union; or
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(4

(5)

(b) any natural or legal person or any partnership that decides to transmit software or

technology by clectronic media, including by fax, telephone, clectronic mail or by

any other electronic means to a destination outside the customs territory of the Union

or to make available in an electronic form such software and technology to natural or

legal persons or to partnerships outside the customs territory of the Union.

Where the benefit of a right to dispose of the dual-use item belongs to a person

resident or established outside the customs territory of the Union pursuant to the

contract on which the export is based, the exporter shall be considered to be the

contracting party resident or established in the customs territory of the Union;

(¢}  where point {a) or (b} is not applicable, any natural person carrying the dual-use

items to be exported where these dual-use items arc contained in the person’s

personal baggage within the meaning of point (a) of Article 1{19} of Commission

Delegated Regulation (EU) 2015/2446';

‘cxport declaration’ means an act whercby any natural or legal person or any partnership

indicates, in the prescribed form and manner, the wish to place dual-use items specified in

point (1) under an export procedure;

‘re-export declaration” means an act within the meaning of Article 5(13) of the Union

Customs Code;

Commission Delegated Regulation (EU) 2015:2446 of 28 July 2015 supplementing

Regulation (EU) No 952/2013 of the European Parliament and of the Council as regards

detailed rules concerning certain provisions of the Union Customs Code (OJ L 343,
29.12.2015. p. 1).
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(6)

(7)

(8)

9

‘exit summary declaration’ means an act within the meaning of Article 5(10) of the Union

Customs Code;
‘brokering services’” means:

(a}  the negoliation or arrangement ol transactions [or the purchase, sale or supply of

dual-use items from a third country to any other third country; or

(b) the selling or buying of dual-usc items that arc located in third countrics for their

transfer to another third country,

For the purposcs ot this Regulation, the sole provision of ancillary services is cxcluded
from this defmition. Ancillary services are transportation, financial services, isurance or

re-insurance, or general advertising or promotion;

‘broker” means any natural or legal person or any partnership that provides brokering

services from the customs territory of the Union into the territory of a third country;

‘technical assistance’ means any technical support related to repairs, development,
manufacturc, assembly, testing, maintcnance. or any other technical scrvice, and may take
forms such as instruction, advice, traming, transmission of working knowledge or skills or
consulting services, including by electronic means as well as by telephone or any other

verbal forms of assistance;
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(10)

‘provider of technical assistance’ means:

(a)

any natural or legal person or any partnership that provides technical assistance from

the customs territory of the Union into the territory of a third country;

any natural or legal person or any partnership resident or established in a
Member State that provides technical assistance within the territory of a third

country; or

any natural or legal person or any partnership resident or established in a
Member State that provides technical assistance to a resident of a third country

temporarily present in the customs territory of the Union;

(1 ‘transit” means a transport of non-Union dual-use items entering and passing through the
customs territory of the Union with a destination outside the customs territory of the Union
where those itcms:

(a}  are placed under an external transit procedure according to Article 226 of the Union
Customs Code and only pass through the customs territory of the Union;

(b) are trang-shipped within, or directly re-exported from, a free zone;

(c} arcin temporary storage and arc dircctly re-cxported from a temporary storage
facility; or

(d) were brought into the customs territory of the Union on the same vessel or aircraft
that will take them out of that territory without unloading;
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(12)

(13)

(14)

(15)

(16)

(17)

(18)

‘individual export authorisation’ means an authorisation granted to one specific exporter

for onc end-user or consignee in a third country and covering onc or more dual-usc items;

‘global export authorisation” means an authorisation granted to one specific exporter in
respect of a type or category of dual-use items which may be valid for exports to one or

more specilied end-users and/or in one or more specified third countries;

‘large project authorisation” means an individual export authorisation or a global export
authorisation granted to onc specific exporter, in respect of a type or catcgory of dual-use
items which may be valid [or exports 10 one or more specilied end-users in one or more

specified third countries tor the purpose of a specified large-scale project;

‘Union general cxport authonisation” means an cxport authorisation for cxports to ccrtain
countries of destination that 1s available to all exporters who respect the conditions and

requirements listed in Sections A to H of Annex 11;

‘national general export authorisation’” means an export authorisation defined by national

legislation in accordance with Article 12(6) and Section C of Annex III;

‘customs territory of the Union’ means the customs territory of the Union within the

meaning of Article 4 of the Union Customs Code;

‘non-Union dual-usc items’ mcans itcms that have the status of non-Union goods within

the meaning of Article 5(24) of the Union Customs Codc;
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(19) ‘arms embargo’ means an arms embargo imposed by a decision or a common position
adopted by the Council or a decision of the Organisation for Sceurity and Cooperation in
Europe (OSCE) or an arms embargo imposed by a binding resolution of the Security

Council of the United Nations;

(20) ‘cyvber-surveillance items’ means dual-use items specially designed 1o enable the covert
surveillance of natural persons by monitoring, extracting, collecting or analysing data from

information and telecommunication systems;

(21 ‘internal compliance programme” or ‘ICP’ means ongoing elfective, appropriate and
proportionate policies and procedures adopted by exporters to facilitate compliance with
the provisions and objectives of this Regulation and with the terms and conditions of the
authorisations implcmented under this Regulation, including, inter alia, duc diligenee

measures assessing risks related to the export of the items to end-users and end-uses;

(22) ‘cssentially identical transaction’ means a transaction concerning items with cssentially
identical parameters or technical characteristics and involving the same end-user or

consignee as another transaction,
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CHAPTER 11

SCOPE
Article 3
1. An authorisation shall be required for the export of dual-use items listed in Annex L.
2. Pursuant to Article 4, 5, 9 or 10, an authorisation may also be required for the export to all

or certain destinations of certain dual-use items not histed in Annex 1

Article 4

l. An authorisation shall be required for the cxport of dual-usc items not listed in Anncx 1 if
the exporter has been informed by the competent authority that the items in question are or

may be intended, in their entirety or in part;

(a} for use in connection with the development, production, handling, operation,
maintenance, storage, detection, identification or dissemination of chemical,
biological or nuclear weapons or other nuclear explosive devices or the development,

production, maintcnance or storage of missiles capable of delivering such weapons;
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(b) fora military end-use if the purchasing country or country of destination is subject to

an arms cmbargo; for the purposcs of this point, ‘military cnd-usc’ mecans:
(i)  incorporation into military items listed in the military list of Member States;

(i1)  use of production, test or analytical equipment and components therefor, for
the development, production or maintenance ot military items listed in the

military list of Member States; or

(11) use of any unfinished products in a plant tor the production of military items

listed in the military list of Member States;

(¢} for use as parts or components of military items listed in the national military list that
have been exported from the territory of a Member State without authorisation or in
violation of an authorisation prescribed by the national legislation of that

Member State.

2. Where an exporter s aware that dual-use items which he proposes to export, not listed in
Annex 1, are intended, in their entirety or in part, for any of the uses referred to in
paragraph 1 of this Article, the exporter shall notify the competent authority. That
competent authority shall decide whether or not to make the export concerned subject to

authorisation,
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3. A Member State may adopt or maintain national legislation imposing an authorisation
requirement on the export of dual-use items not listed in Annex [ if the exporter has
grounds for suspecting that those items are or may be intended, in their entirety or in part,

for any of the uses referred to in paragraph 1 of this Article,

4. A Member State which imposes an authorisation requirement pursuant to paragraph 1. 2,
or 3 shall immediately inform its customs authorities and other relevant national authorities
and provide the other Member States and the Commission with relevant information on the
authorisation requirement in question, in particular as regards the items and end-users
concerned, unless it considers that it is not appropriate 10 do so in light of the nature of the

transaction or the sensitivity of the information concerned.

5. Member States shall give due consideration to information reccived pursuant to
paragraph 4 and shall inform their customs authorities and other relevant national

authorities thereof.

6. In order to allow for an examination of all valid denials by the Member States,
Article 16(1), (2) and (5) to (7) shall apply to cases concerning dual-use items not listed in

Annex 1.
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7. All exchanges of information required pursuant to this Article shall take place in
accordance with the legal requirements concerning the protection of personal information,
commercially sensitive information or protected defence, foreign policy or national
security information, Such exchanges of information shall be made via secure electronic

means, including through the system referred to in Article 23(6).

8. This Regulation 1s without prejudice to the right of Member States to take national

measures under Article 10 of Regulation (EU) 2015/479.

Article 5

l. An authorisation shall be required for the export of cyber-surveillance items not listed in
Annex [ if the exporter has been informed by the competent authority that the items in
question are or may be intended, in their entirety or in part, for use in connection with
internal repression and/or the commission of serious violations of human rights and

international humanitarnan law.

2. Where an exporter is aware, according to its due diligence findings, that cyber-surveillance
items which the exporter proposes to export, not listed in Annex 1, are intended, in their
entirety or in part, for any of the uses referred to in paragraph 1 of this Article, the exporter
shall notify the competent authority. That competent authority shall decide whether or not
to make the export concerned subject to authorisation. The Commission and the Council

shall make available guidelines for exporters, as referred to in Article 26(1).
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3. A Member State may adopt or maintain national legislation imposing an authorisation
requirement on the export of cyber-surveillance items not listed in Annex I if the exporter
has grounds for suspecting that those items are or may be intended, in their entirety or in

part, for any of the uses referred to in paragraph | of this Article,

4. A Member State which imposes an authorisation requirement pursuant Lo paragraph 1.2
or 3 shall immediately inform its customs authorities and other relevant national authorities
and shall provide the other Member States and the Commission with relevant information
on the authorisation requirement in question, in particular as regards the items and entities
concerned, unless it considers that it is not appropriate 10 do so in light of the nature of the

transaction or the sensitivity of the information concerned.

5. Member States shall give due consideration to information received pursuant to
paragraph 4 and shall review it in the light of the criteria set out in paragraph 1 within 30
working days. They shall inform their customs authorities and other relevant national
authorities. In exceptional cases, any Member State may request the extension of that 30

day period. However, the extension shall not exceed 30 working days.

6. Where all Member States notity each other and the Commission that an authorisation
requirement should be imposed for cssentially identical transactions, the Commission shall
publish in the C series of the Official Journal of the European Union information regarding
the cyber-surveillance items and, where appropriate, destinations subject to authorisation

requirements as notified by Member States for that purpose.
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10,

Member States shall review the information published pursuant to paragraph 6 at least
annually, on the basis of relevant information and analyscs provided by the Commaission.
Where all Member States notify each other and the Commussion that the publication of an
authorisation requirement should be amended or renewed. the Commission shall promptly
and accordingly amend or renew the information published pursuant to paragraph 6 in the

C series of the Official Journal of the European Union.

In order to allow for an examination of all valid denials by the Member States,
Article 16(1), (2) and (5) to (7) shall apply to cases concerning cyber-surveillance items

not listed in Annex 1.

All exchanges of information required pursuant to this Article shall take place in
accordance with the legal requirements concerning the protection of personal information,
commercially sensitive information or protected defence, foreign policy or national
security information. Such exchanges of information shall be made via secure electronic

means. including through the system referred to in Article 23(6).

Member States shall consider supporting the inclusion of items published pursuant to
paragraph 6 of this Article in the appropriate international non-proliferation regimes or
cxport control arrangements with a view to extending contrels. The Commission shall
provide analyscs of the relevant data gathered pursuant to Article 23(2) and to

Article 26(2).
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1.

This Regulation is without prejudice to the right of Member States to take national

measurcs under Article 10 of Regulation (EU) 2015/479.

Article 6

An authorisation shall be required for the provision of brokering services of dual-use items
listed in Annex I if the broker has been informed by the competent authority that the items
in question arc or may be intended, in their entirety or in part, for any of the uses referred

to in Article 4{1).

Wherc a broker proposcs to provide brokering scrvices of dual-use items listed in Annex [
and 18 aware that those items are intended, in their entirety or in part, for any of the uses
referred to in Article 4( 1), the broker shall notify the competent authority, That competent
authority shall decide whether or not to make such brokering services subject to

authorisation.
A Member State may extend the application of paragraph | to non-listed dual-use items.

A Mcmber Statc may adopt or maintain national legislation imposing an authorisation
requirement on the provision of brokering services of dual-use items if the broker has
grounds for suspecting that those items are or may be intended for any of the uses referred

to in Article 4(1).

Article 9(2), (3) and (4} shall apply to the national measures referred to in paragraphs 3

and 4 of this Article.

PE-CONS 54/20 [L/IGC/vm 30

RELEX.2.B EN



Article 7

The transit of non-Union dual-use items listed in Annex T may be prohibited at any time by
the competent authority of the Member State where the items are situated if the items are
or may be intended. in their entirety or in part, for any ol the uses referred to in

Article 4(1).

Before deciding whether or not to prohibit a transit the competent authority may, in
individual cases, impose an authorisation requirement for the specific transit of dual-use
itemns listed in Annex I if the items are or may be intended, in their entirety or in part, for
any of the uses referred to in Article 4(1). [f the transit takes place through the territory of
multiple Membcr Statcs. the competent authority of cach affected Member State shall be

able to prohibit such transit through its terntory.

The competent authority may impose the authorisation requircment on the natural or legal
person or the partnership that holds the contract with the consignee n the third country and
has the power to determine the sending of the items passing through the customs territory

of the Union.
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If the natural or legal person or the partnership is not resident or established in the customs
territory of the Union, the competent authority may impose the authorisation requircment

on:
(a}  the declarant within the meaning of Article 5(15) of the Union Customs Code;
(b)  the carrier within the meaning of Article 5¢40) of the Union Customs Code; or

(c} thc natural person carrying the dual-use items in transit where those dual-usc items

are contained in the personal baggage of that person.
A Member State may extend the application of paragraph 1 to non-listed dual-usc items.
Article 9(2), (3) and (4) shall apply to the national measures referred to 1in paragraph 3 of
this Article.
Article 8

An authorisation shall be required for the provision of technical assistance related to
dual-use items histed in Annex [ if the provider of technical assistance has been informed
by the competent authority that the items in question are or may be intended, in their

entirety or in part, for any of the uses referred to in Article 4(1).
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2. Where a provider of technical assistance proposes to provide technical assistance for
dual-usc items listed in Annex [ and i1s awarc that thosc items are intended, in their entirety
or n part, for any of the uses referred to in Article 4(1}, the provider of technical assistance
shall notity the competent authority. That competent authority shall decide whether or not
to make such technical assistance subject to authorisation.

3. Paragraphs 1 and 2 shall not apply if the technical assistance:

(a} 1s provided within or into the territory of a country listed in Part 2 of Scetion A of
Annex I, or towards a resident of a country listed in Part 2 of Section A of Annex II;

(b) takes the form of transferring information that is in the public domain or basic
scicntific research within the mcaning of the General Technology Note or of the
Nuclear Technology Note set out in Annex |

(¢} is provided by authoritics or agencics of @ Member State in the context of their
official tasks:

(d) is provided for the armed forces of a Member State on the basis of the tasks assigned
to them:

(e} s provided for a purpose which is cited 1n the exceptions for items of the Missile
Technelogy Control Regime (MTCR technology) in Annex [V: or

(f) is the minimum necessary for the installation, operation, maintenance (¢hecking) or
repair of those 1tems for which an export authorisation has been issued.
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A Member State may extend the application of paragraph 1 to non-listed dual-use items.

A Member State may adopt or maintain national legislation imposing an authorisation
requirement on the provision of technical assistance where a provider of technical
assistance who proposes to provide technical assistance for dual-use items has grounds for
suspecting that those items are or may be intended for any of the uses relerred (o in

Article 4(1).

Article 9(2). (3) and (4) shall apply to the national mcasurces referred to in paragraphs 4
and 5 ol this Article.

Article 9

A Member State may prohibit or impose an authorisation requirement on the export of
dual-usec items not listed in Annex [ for reasens of public sceurity, including the prevention

of acts of terrorism, or for human rights considerations.

Member States shall notify the Commission and the other Member States of any measures
adoptcd pursuant to paragraph 1 without delay and indicatc the precise reasons for the
measures, [f the measure 1s the establishment of a national control list, Member States shall
also inform the Commission and the other Member States of the description of the

controlled items.
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3. Member States shall, without delay, notify the Commission and the other Member States
of any amendment to measures adopted pursuant to paragraph 1, including any amendment

to their national control lists.

4. The Commission shall publish the measures notified to it pursuant to paragraphs 2 and 3 in
the C series ol the Official Jowrnal of the European Union. The Commission shall publish
separately, without delay and in all the official languages of the Union, a compilation of
national control lists in force in the Member States. The Comimission shall, upon
notification by a Member State of any amendment to its national control list, publish,
without delay and in all the official languages of the Union, an update 10 the compilation of

national control lists in force in the Member States.

Article 1)

l. An authorisation shall be required for the export of dual-usc items not listed in Annex I if
another Member State imposes an authorisation requirenient for the export of those items
on the basis of a national control list of items adopted by that Member State pursuant to
Article 9 and published by the Commission pursuant to Article 9(4), and if the exporter has
been informed by the competent authority that the items in question are or may be
intended, in their entirety or in part, for uses of concern with respect to public security,

including the prevention of acts of terrorism, or to human rights considerations,
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A Member State which refuses an authorisation required under paragraph 1 shall also

inform the Commission and the other Member States of such decision.

3. A Member State which imposes an authorisation requirement pursuant to paragraph | of
this Article on the export of a dual-use item not listed in Annex I, shall inform its customs
authorities and other relevant national authorities about the authorisation requirement
without delay and, where appropriate, provide the other Member States and the
Comimission with the relevant information, in particular concerning the items and
end-users concerned. The other Member States shall give due consideration to that
information and shall inform their customs authorities and other relevant national

authorities thereof.

Article 11

1. An authorisation shall be required for intra-Union transfers ot dual-usc items listed in
Annex V. Dual-use items listed in Part 2 of Annex [V shall not be covered by a general

authorisation,
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A Member State may impose an authorisation requirement for the transfer ot other
dual-usc items from its territory to another Member State in cases where at the time of

transfer:

(a} the operator or the competent authority knows that the final destination of the items

concerned 1s outside the customs territory of the Union;

(b) the export of those items to that final destination is subject to an authorisation
requircment pursuant to Article 3, 4. 5, 9 or 10 in the Member State from which the
ilems are Lo be transferred, and such export directly from its territory is not

authorised by a general authorisation or a global authonsation; and

(¢} no processing or working as defincd 1n Article 60{2) of the Union Customs Codc is

to be performed on the items in the Member State to which they are to be transferred,

3. The transfer authorisation referred to in paragraphs 1 and 2 shall be applied for in the

Member State from which the dual-use 1tems are to be transferred.

4, In cases where the subsequent export of the dual-use items has already been accepted in
the consultation procedures sct out in Article 14 by the Member State from which the items
are to be transferred, the transfer authorisation shall be issued to the operator immediately,

unless the circumstances have substantially changed.
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A Member State which adopts legislation imposing an authorisation requirement as
referred to in paragraph 2 shall, without delay, inform the Commission and the other
Member States of the measures it has taken. The Commuission shall publish that

imformation in the C series of the Official Journal of the European Union.

6. The application of measures taken pursuant to paragraphs 1 and 2 shall not involve the
application of internal frontier controls within the customs territory of the Union, but solely
controls which are performed as part of the normal control procedures applied in a
non-discriminatory fashion throughout the customs territory of the Union.

7. The application of measures taken pursuant to paragraphs 1 and 2 shall not result in
transfers from one Member State to another being subject to more restrictive conditions
than thosc imposed for cxports of the same items to third countries.

8. A Member State may, by national legislation, require that, for any intra-Union transfers
from that Membcr Statc of items listed in Annex [, Category S, Part 2, which arc not listed
in Anncx 1V, additional information concerning thosc items shall be provided to the
competent authority of that Member State.

9. The relevant commercial documents relating to intra-Union transfers of dual-usc items
listed in Annex [ shall indicate clearly that those items are subject to controls 1f exported
from the customs territory of the Union, Such documents include, n particular, any sales
contract, order confirmation, invoice or dispatch note,
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CHAPTER 111
EXPORT AUTHORISATION
AND AUTHORISATION FOR BROKERING SERVICES
AND TECHNICAL ASSISTANCE

Article 12

l. The following types of authorisations for export may be issucd or arc cstablished under this

Regulation:

(a} individual export authorisations;

(b)  global export authorisations;

(¢} national gencral export authorisations:

(d) Union general export authorisations for exports of certain items to certain
destinations under specific conditions and requirements for use as sct out in Sections

A to H of Annex 1.

Authorisations issued or established under this Regulation shall be valid throughout the

customs territory of the Union.
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Individual and global export authorisations under this Regulation shall be granted by the

compctent authority of the Member Statc where the cxporter is resident or established.

Without prejudice to point {3) of Article 2, where the exporter is not resident or established
on the customs territory of the Union, individual export authorisations shall be granted
under this Regulation by the competent authority of the Member State where the dual-use

items are located,

All individual and global cxport authorisations shall be issucd, whencver possible, by
electronic means on [orms containing at least all the elements of and in the order provided

for in the models set out in Section A of Annex 11,

Individual export authorisations and global export authorisations shall be valid for up to

two years, unless the competent authority decides otherwise.

Large project authorisations shall be valid for a duration to be determined by the competent
authority, but no longer than four years, except in duly justified circumstances based on the

duration of the project.

Exporters shall supply the competent authority with all relevant information required for
their applications for individual and global export authorisations so as to provide complete
information in particular about the end-user, the country of destination and the end-use of

the item exported.
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Individual export authorisations shall be subject to an end-use statement. The competent
authority may exempt certain applications from the obligation of providing an cnd-usc
statement. Global export authorisations may be subject to an end-use statement 1f

appropriate,

Exporters using global export authorisations shall implement an ICP, unless the competent
authority considers it unnecessary due to other information it has taken into account when

processing the application for a global export authorisation submitted by the exporter.

Reporting and ICP requirements relating to the use of global export authorisations shall be

defined by Member States.

At the request of cxportcrs, global export authorisations that contain quantitative

limitations shall be split.

5. The competent authorities of the Mcember States shall process requests for individual or
global authorisations within a period of time to be determined by national law or practice.
6. National general export authorisations shall:
(a})  exclude from their scope items listed in Section | of Annex 1;
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(b) be defined by national law or practice; they may be used by all exporters, resident or
cstablished in the Membcer State that issucs those authorisations, if they meet the
requirements set in this Regulation and in the complementary national legislation;
they shall be issued in accordance with the indications set out in Section C of

Annex III;

(¢} not be used if the exporter has been informed by the competent authority that the
items in question are or may be intended, in their entirety or in part, for any of the
uses referred to in Article 4(1), or if the exporter is aware that the items are intended

for such uses.

National general export authorisations may also apply to items and destinations listed in

Sections A to H of Annex L.

Member States shall notify the Commission immediately of any national general export
authorisations issucd or moditicd. The Commission shall publish such notifications in the

C scrics of the Official Journal of the European Union.

7. The competent authority of the Member State where the exporter is resident or established
may prohibit the exporter from using Union general export authorisations if there is
reasonable suspicion about the exporter’s ability to comply with such authorisation or with

a provision of the export control legislation,
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The competent authorities of the Member States shall exchange information on exporters
which are prohibited from using a Union gencral cxport authorisation, unless the
competent authority of the Member State where the exporter is resident or established
determines that the exporter will not attempt to export dual-use items through another
Member State. The exchange of information shall be carried out using the electronic

system referred to in Article 23(6).

Article 13

1, Authorisations for the provision of brokering services and technical assistance under this
Regulation shall be granted by the competent authority of the Member Statc where the
broker or the provider of technical assistance is resident or cstablished. Where the broker
or the provider of technical assistance 1s not resident or established on the customs territory
of the Union, authorisations for the provision of brokering services and technical assistance
under this Regulation shall be granted by the competent authority of the Member State

from where the brokering services or technical assistance will be provided.

2. Authorisations for the provision of brokering services shall be granted for a set quantity of
specific items and shall clcarly identity the location of the items in the originating third

country, the end-user and the exact location of the end-user.

Authorisations for technical assistance shall clearly identify the end-user and the exact

location of the end-uscr.
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The authorisations shall be valid throughout the customs territory of the Union.

3. Brokers and providers of technical assistance shall supply the competent authority with all
relevant information required for their application for authorisation under this Regulation,
in particular details of the location of the dual-use items, a clear description of the items
and the quantity involved, third parties involved in the transaction, the country of

destination, the end-user in that country and its exact location,

4. The competent authorities of the Member States shall proccss requests for authorisations
for the provision of brokering services and technical assistance within a period of time 1o

be determined by national law or practice.

5. All authorisations for the provision of brokering scrvices and technical assistance shall be
1ssued, whenever possible, by electronic means on forms containing at least all the

elements of and in the order provided for in the models set out in Section B of Annex IIL
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Article 14

1. If the dual-use items in respect of which an application has been made tor an individual
cxport authorisation to a destination not listed in Part 2 of Scetion A of Annex I or to any
destination in the case of dual-use items listed in Annex IV are or will be located in one or
more Member States other than the one where the application has been made, that fact
shall be indicated in the application. The competent authority of the Member State to
whiclh the application for authorisation has been made shall immediately consult the
competent authorities of the Member Stales in question and provide the relevant
information. That consultation may be carried out using the electronic system referred to in
Article 23(6). The Member States consulted shall make known within 10 working days any
objcctions they may have to the granting of such an authorisation, which shall bind the

Member Stale in which the application has been made.

It no objections arc received within 10 working days, the Member States consulted shall be

regarded as having no objection.

In exceptional cases. any Member State consulted may request the extension of that 10-day

period. However, the extension shall not exceed 30 working days.
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If an export might prejudice its essential security interests, a Member State may request
anothcr Mcember State not to grant an export authorisation or, if such authorisation has
been granted, request its annulment, suspension, modification or revocation. The

Member State receiving such a request shall immediately engage in consultations ot a
non-binding nature with the requesting Member State, to be terminated within 10 working
days. In the cvent that the Member State recciving the request decides to grant the
authorisation, that Member State shall notify the Commission and the other Member States

thereot using the electronic system referred to in Article 23(6).

Article 15

In deeiding whether or not to grant an authorisation or to prohibit a transit under this
Regulation, the Member States shall take into account all relevant considerations,

ncluding:

(a}  Union and Member States” international obligations and commitments, in particular
the obligations and commitments they have each accepted as members of the
relevant international non-proliferation regimes and export control arrangements, ot

by ratification of relevant international treatics;,

(b) their obligations under sanctions imposed by a decision or a common position
adopted by the Council or by a decision of the OSCE or by a binding resolution of

the Seecurity Council of the United Nations:
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(¢} considerations of national foreign and security policy, including those covered by

Common Position 2008/944/CFSP;
(d) considerations about intended end-use and the risk of diversion.

In addition to the criteria set out in paragraph 1, when assessing an application [or a global
export authorisation, Member States shall take into consideration the implementation of an

ICP by the exporter.

Arricle 16

The competent authority acting in accordance with this Regulation, may refuse (o grant an
export authorisation and may annul, suspend, modify or revoke an export authorisation
which it has already granted. Where the competent authority retuses, annuls, suspends,
substantially limits or revokes an cxport authorisation or when it has determined that the
intended export is not to be authorised, it shall notify the competent authorities of the other
Member States and the Commission thereof and share the relevant information with them,
In case the competent authority of a Member State has suspended an export authorisation,
the final assessment shall be communicated to the competent authoritics of the other

Member States and the Commission at the end of the period of suspension.
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The competent authorities of the Member States shall review denials of authorisations
notificd under paragraph 1 within three years of their notification and revoke them, amend
them or renew them. The competent authorities of the Member States shall notify the
results ot the review to the competent authorities of the other Member States and the
Comimission as soon as possible. Denials which are not revoked shall remain valid and
shall be revicwed every three years. At the third review, the Member State concerned shall

be required to explain the reasoning for maintaining such denial.

The competent authority shall notify the competent authorities of the other Member States
and the Commission of their decisions to prohibit a transit of dual-use ilems taken under
Article 7 without delay. These notifications shall contain all relevant information including
the classification of the item, its technical parameters, the country of destination and the

cnd-uscr.

Paragraphs 1 and 2 of this Article shall also apply to authorisations for the provision of

brokering services and technical assistance referred to in Article 13.
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5. Betore the competent authority of a Member State decides whether or not to grant an
authorisation or to prohibit a transit under this Regulation, it shall examine all valid denials
or decisions to prohibit a transit of dual-use items listed in Annex I taken under this
Regulation to ascertain whether an authorisation or a transit has been denied by the
competent authorities of another Member State for an essentially identical transaction. It
shall then consult the competent authorities of the Member States which issued such
denials or decisions to prohibit the transit as provided for in paragraphs 1, 3 and 4 of this

Article,

The competent authorities of the Member States consulted shall make known within 10
working days whether or not they consider the transaction in question to be an essentially
identical transaction. If no reaction has been received within 10 working days, the
compctent authoritics of the Member States consulted shall be regarded as not considering

the transaction in question to be an essentially identical transaction.

If more information is required to correctly evaluate the transaction in question, the
compctent authoritics of the Member States concerned shall agree on the cxtension of

that 10-day period. However, the extension shall not exceed 30 working days.

If. following such consultation, the competent authority decides to grant an authorisation or
allow the transit, it shall notify the competent authoritics of the other Member Statcs and

the Commission, providing all relevant information (o explain the decision.
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6. All notitications required pursuant to this Article shall be made via secure ¢lectronic

means, including through the system referred to in Article 23(6).

7. All information shared pursuant to this Article shall be in compliance with Article 23(3)

concerning the confidentiality of such information.

CHAPTER 1V
AMENDMENT OF LISTS OF DUAL-USE ITEMS
AND DESTINATIONS

Article 17

l. The Commission is empowcered to adopt delegated acts in accordance with Article 18 in

order to amend the hist of dual-use items set out in Annexes I and 1V, as follows:

(a}  the list of dual-usc items set out in Annex I shall be amended in conformity with the
relevant obligations and commtments, and any amendment thereof, that
Member States and, where applicable, the Union have accepted as members of the
international non-proliferation regimes and export control arrangements, or by

ratification of relevant international treatics;

(b)Y  where the amendment of Annex I concerns dual-use items which are also listed in

Annex II or IV, those Annexes shall be amended accordingly.
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The Commission is empowered to adopt delegated acts in accordance with Article 18 in
order to amend Annex 11 by removing items and by adding or removing destinations from
the scope of Union general export authorisations in consultation with the Dual-Use
Coordination Group set up pursuant to Article 24 and taking into consideration obligations
and commitments under the relevant non-proliferation regimes and export control
arrangements, such as amcndments to control lists, as well as relevant geopolitical
developments. Where imperative grounds ot urgency require a removal of particular
destinations from the scope of a Union general export authorisation, the procedure

provided for in Article 19 shall apply to delegated acts adopted pursuant to this paragraph.

Article 18

The power to adopt delegated acts 1s conferred on the Commission subject to the

conditions laid down in this Article.

The power to adopt delegated acts referred to in Article 17 shall be conferred on the
Commission for a period of five years from ... [date of entry into force of this Regulation].
The Comunission shall draw up a report in respect of the delegation of power not later than
ninc months before the end of the five-ycar period. The delegation of power shall be tacitly
extended for periods of an identical duration, unless the European Parliament or the

Council opposes such extension not later than three months before the end of each period.
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The delegation of power referred to in Article 17 may be revoked at any time by the
Europcan Parliament or by the Council. A decision to revoke shall put an end to the
delegation of the power specified in that decision. It shall take effect the day following the
publication of the decision in the Official Journal of the Furopean Union or at a later date

specified therein. It shall not affect the validity of any delegated acts already in force.

Before adopting a delegated act, the Commission shall consult experts designated by each
Member State in accordance with the principles laid down in the Interinstitutional

Agreement of 13 April 2016 on Better Law-Making.

As soon as it adopts a delegated act, the Commuission shall notify it simultaneously to the

European Parliament and to the Council.

A delegated act adopted pursuant to Article |7 shall enter into force only if no objection
has been expressed either by the European Parliament or the Council within a period of
two months of notification of that act to the European Parliament and the Council or if,
before the expiry of that period, the European Parliament and the Council have both
informed the Commission that they will not object. That period shall be extended by two

months at the initiative of the European Parhiament or of the Council.
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Article 19

1. Delegated acts adopted under this Article shall enter into force without delay and shall
apply as long as no objection is cxpressed in accordance with paragraph 2. The notification
of a delegaled act to the European Parliament and to the Council shall state the reasons [or

the use of the urgency procedure,

2. Either the European Parliament or the Council may object to a delegated act in accordance
with the procedure referred to in Article 18(6). In such a case, the Commission shall repeal
the act immediately following the notification of the decision to object by the

Europcan Parliament or by the Council.

Article 20

The list of dual-use items set out in Annex IV, which 1s a subset of Annex 1, shall be updated
having regard to Article 36 TFEU, namely the public policy and public security interests of the
Member Staies.
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CHAPTER Y
CUSTOMS PROCEDURES

Articte 21

When completing the formalities for the export of dual-use items at the customs oftice
responsible for handling the export declaration, the exporter shall furnish proof that any

necessary exporl authorisation has been obtained.

A translation of any documents furnished as proof into an official language of the

Member State where the export deelaration is presented may be required of the cxporter.

Without prejudice to any powers conferred on it under, and pursuant to, the Union
Customs Code, a Member Statc may also. for a period not exceeding the periods referred
to in paragraph 4, suspend the process of export from its territory, or, if necessary,
otherwise prevent the dual-use items which are or are not covered by a valid export

authorisation from leaving the Union via its territory, where it has:
(a} grounds for suspicion that:

(i) relevant information was not taken into account when the authorisation was

granted; or

(1) circumstances have materially changed since the grant of the authorisation; or
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(b) relevant information regarding the potential application of measures under

Article 4(1).

4, In the cases referred to in paragraph 3 of this Article, the Member State referred to in that
paragraph shall consult the competent authority of the Member State which granted the
exporl authorisation or which may take action pursuant to Article 4(1) without delay in
order that the competent authority may take action pursuant to Article 4(1) or
Article 16(1). If that competent authority decides to maintain the authorisation or not to
take action pursuant to Article 4(1), it shall reply within 10 working days, which, at its
request, may be extended to 30 working days in exceplional circumstances. [n such case,
or if no reply is received within 10 or 30 working days, as the case may be, the dual-use
items shall be released immediately. The competent authority of the Member State which
grantcd the authorisation shall inform the competent authoritics of the other Member States

and the Commission.

5. The Comunission, in cooperation with the Member States, may develop guidance to

support interagency coopceration between licensing and customs authoritics.

Article 22

L. Member States may provide that customs formalities for the export of dual-use items may

be completed only at customs oftices empowered to that end.
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Member States availing themselves of the option set out in paragraph 1 shall inform the
Commission of the duly empowered customs offices. The Commission shall publish the

iformation in the C seres of the Official Journal of the Eurapean Union.

CHAPTER VI
ADMINISTRATIVE COOPERATION,
IMPLEMENTATION AND ENFORCEMENT

Article 23

Member States shall inform the Commission without delay of the laws, regulations and

administrative provisions adopted in implementation of this Regulation. including:
(a}  a hist of the competent authorities of the Member States empowered to:
- grant cxport authorisations for dual-usc items,

- grant authorisations under this Regulation for the provision of brokering

services and technical assistance,
- prohibit the transit of non-Union dual-use items under this Regulation;

(b)  thc measurcs referred to in Article 25(1}.
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The Commission shall forward the information to the other Member States and shall

publish the information in the C series of the Official Journal of the European Union.

2. Member States, in cooperation with the Commission, shall take all appropriate measures to
establish direct cooperation and exchange of information between the competent
authorities with a view to enhance the efficiency ol the Union export control regime and to
ensure the consistent and effective implementation and enforcement of control throughout

the customs territory of the Union. The information exchange may include:

(a} relevant licensing data, provided [or each authorisation issued (e.g. value and types

of licence and related destinations, number of users of general authorisations);

(b) additional information regarding the application of controls, including information
on the application of criteria set out 1 Article 15( 1), the number of operators with an
ICP and, where available, data on exports of dual-use items carried out in other

Member States;

(¢} information regarding the analysis underlying additions or planned additions to

national control lists pursuant to Article 9;

(d) information regarding the enforcement of controls, including risk-based audits,
details of exporters deprived of the right to use the national or Union general export
authorisations, and, where available, number of violations, seizures and application

of other penalties;
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(e} data on sensitive end-users, actors involved in suspicious procurement activities, and,

where available, routcs taken.

The exchange of licensing data shall take place at least annually in accordance with
guidelines to be drawn up by the Dual-Use Coordination Group established pursuant to
Article 24 and with due consideration (o legal requirements concerning the protection ol
personal information, commercially sensitive information or protected defence, foreign

policy or national security information.

Member Stales and the Commission shall regularly examine the implementation ol
Article 15 based on information submitted pursuant to this Regulation and analyses of such

data. All participants of these exchanges shall respect the confidentiality of the discussions.

Council Regulation {EC) No 515/971, and in particular its provisions on the confidentiality

of information, shall apply mutatis mutandis.

Council Regulation (EC) No 515/97 of 13 March 1997 on mutual assistance between the
administrative authorities of the Member States and cooperation between the latier and the

Commission to cnsurc the corrcet application of the law on customs and agricultural mattcrs
(OJ L 82,22.3.1997 p. 1).

PE-CONS 54/20 [L/IGC/vm 58

RELEX.2.B EN



6. A secure and encrypted system shall be developed by the Commission, in consultation with
the Dual-Use Coordination Group sct up pursuant to Article 24, to support direct
cooperation and exchange of information between the competent authorities of the
Member States and, where appropriate, the Commission. The system shall, where feasible,
be connected by the Commission to the electronic licensing systems of the competent
authoritics of the Member States to the extent necessary for the purposc of facilitating this
direct cooperation and exchange of information, The European Parliament shall be

imformed about the system’s budget, development and functioning,

7. The processing ol personal data shall be in accordance with the rules laid down in

Regulations (EUY 2016/679 and (EU) 2018/1725.

Article 24

l. A Dual-Usc Coordination Group chaired by a representative of the Commission shall be
set up. Each Member State shall appoint a representative to this Group. It shall examine
any question concerning the application of this Regulation which may be raised either by

the chair or by a representative of a Member State.

2. The Dual-Use Coordination Group shall, whenever it considers it to be necessary, consult
exporters, brokers, providers of technical assistance and other relevant stakeholders

concerned by this Regulation.
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The Dual-Use Coordination Group shall, where appropriate, set up technical expert groups
compaosed of experts from Member States to examinc specific issues relating to the
implementation of controls, including 1ssues relating to the updating of the Union control
lists set out in Annex I, Technical expert groups shall, where appropriate, consult
exporters, brokers, providers of technical assistance and other relevant stakeholders

concerned by this Regulation.

The Comimission shall support an Union licensing and enforcement capacity-building
programme, including by developing, in consultation with the Dual-Use Coordination

Group, common Lraining programmes [or olficials of the Member States.

Article 25

Each Member State shall take appropriate measures to ensure the proper enforcement of
this Regulation. In particular, it shall lay down the penaltics applicable to infringements of
the provisions of this Regulation or of those adopted for its implementation. Those

penalties shall be effective, proportionate and dissuasive.
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2. The Dual-Use Coordination Group shall set up an enforcement coordination mechanism to
support exchange of information and dircet cooperation between competent authorities and
enforcement agencies of the Member States (the ‘Enforcement Coordination Mechanism®),
Under the Enforcement Coordination Mechanism, the Member States and the Commission
shall exchange relevant information, where available. including on the application, nature
and cffcet of the measures, taken under paragraph 1, on enforcement of best practices and
unauthorised exports of dual-use items and/or infringements of this Regulation and/or
relevant national legislation,

Under the Enflorcement Coordination Mechanism, the Member States and the Commission
shall also exchange information on best practices of national enforcement authorities
regarding risk-based audits, the detection and prosecution of unauthorised exports of
dual-usc items and/or possible other infringements of this Regulation and/or relevant
national legislation.

Exchange of information under the Enforcement Coordination Mechanism shall be
confidential.
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CHAPTER VII
TRANSPARENCY, OUTREACH,
MONITORING, EVALUATION

Article 20

The Commission and the Council shall, where appropriate, make available guidelines
and/or recommendations for best practices for the subjects referred to in this Regulation to
ensure the ctficicncy of the Union export control regime and the consistency of its
implementation. The provision of guidelines and/or recommendations for best practices to
exporters, brokers and providers of technical assistance shall be the responsibility of the
Member States where they are resident or established. In those guidelines and/or
recommendations for best practices, the information needs of SMEs in particular shall be

taken into account.

The Comunission shall, in consultation with the Dual-Use Coordination Group, submit an
annual report to the European Parliament and the Couneil on the implementation of this
Regulation, and on the activities, examinations and consultations of the Dual-Use

Coordination Group. That annual report shall be public.
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The annual report shall include information on authorisations (in particular number and
value by types of items and by destinations at Union and Member State levels), denials and
prohibitions under this Regulation. The annual report shall also include information on the
administration {(1n particular staffing, complhiance and outreach activities, dedicated
licensing or classification tools), and enforcement of controls (in particular the number of

infringements and penaltics).

With regard to cyber-surveillance items, the annual report shall include dedicated
information on authorisations, in particular on the number of applications received by item,
the issuing Member State and the destinations concerned by those applications, and on the

decisions taken on those applications,

The information contained in the annual report shall be presented in accordance with the

principles sel out in paragraph 3.

The Commission and the Council shall make available guidclines on the methodology for
data gathcring and processing for the preparation of the annual report, including the

determination of the types of items and the availability of enforcement data.

PE-CONS 54/20 [L/IGC/vm 63

RELEX.2.B EN



3. Member States shall provide to the Commission all appropriate information for the
preparation of the report with duc consideration given to legal requirements concerning the
protection of personal information, commercially sensitive information or protected
defence, foreign policy or national security information. Regulation (EC) No 223/2009 of
the European Parliament and of the Council' on European statistics applies to information

exchanged or published under this Article.

4, Between ... [five years after the date of entry into force of this Regulation] and ... [seven
years after the date of entry into force of this Regulation], the Commission shall carry out
an evaluation ol this Regulation and report on the main {indings 1o the
European Parliament, the Council and the European Economic and Social Committee.
After ... [three years after the date of entry into force of this Regulation], the Commission
shall carry out an cvaluation of Article 5 and report on the main findings to the

Curopean Parliament, the Council and the Curopean Economic and Social Committee.

. Regulation (EC) No 223/2009 of the European Parliament and ot the Council of
11 March 2009 on European statistics and repealing Regulation (EC, Euratom)
No 1101/2008 of the European Parliament and of the Council on the transmission of data
subject to statistical confidentiality to the Statistical Office of the European Communities,
Council Regulation (EC) No 322/97 on Community Statistics, and Council Decision
89/382/EEC, Euratom cstablishing a Committee on the Statistical Programmes of the
European Communities (OJ L 87, 31.3.2009, p. 164).
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CHAPTER VIII
CONTROL MEASURES

Article 27

1. Exporters of dual-use items shall keep detailed registers or records of their exports, in
accordance with the national law or practice in force in the Member State conecerned. Such
registers or records shall include in particular commercial documents such as imvoices,
manifests and transport and other dispatch documents containing sufficient information to

allow the following to be identified:

(a})  a description of the dual-use items;

(b)  the quantity of the dual-usc items;

(¢} the name and address of the exporter and of the consignee;

(d) where known, the end-usc and end-user of the dual-usc items.
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In accordance with national law or practice in force in the Member State concerned,
brokers and providers of technical assistance shall keep registers or records for brokering
services or technical assistance so as to be able to prove, on request, the description of the
dual-use items that were the subject of brokering services or technical assistance, the
period during which the items were the subject of such services, the destination of such

items and services, and the countries concerned by those services.

3. The registers or records and the documents referred to in paragraphs 1 and 2 shall be kept
for at least five years from the end of the calendar vear in which the export took place or
the brokering services or technical assistance were provided. They shall be produced, on

request, to the competent authority.

4. Documents and records of intra-Union transfers of dual-use items listed in Annex [ shall be
kept for at least three years from the end of the calendar vear in which a transfer took place
and shall be produced, on request, to the competent authority of the Member State from

which these items were transferred.
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Article 28

In order to ensure that this Regulation is properly applied, each Member State shall take all

necessary measures to permit its competent authorities:
(d) to gather information on any order or transaction involving dual-use items;

(b) 10 establish whether the export control measures are being properly applied, which may
include mn particular the power to enter the premises of persons with an interest in an
export transaction or brokers involved in the provision of brokering services under
circumstances sct out in Article 6, or providers of technical assistance under the

crreuinstances set out 1n Article 8.
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CHAPTER IX
COOPERATION WITH THIRD COUNTRIES

Article 20

1. The Comimission and the Member States shall, where appropriate, maintain dialogues with

third countrics, with a vicw to promoting the global convergence of controls.

The dialogues may support regular and reciprocal cooperation with third countries,
including cxchange of information and best practices, as well as capacity-building and
outrcach to third countries. The dialogucs may also encourage the adherence of third
countries to robust export controls developed by multilateral export control regimes as a

model for international best practice,

2. Without prejudice to the provisions on mutual administrative assistance agreements or
protocols in customs matters concluded between the Union and third countries, the Council
may authorise the Commission to negotiate with third countries on agreements providing

for the mutual recognition of cxport controls of dual-usc items covered by this Regulation.

Those negotiations shall be conducted in accordance with the procedures established in
Article 207(3) TFEU and in the Treaty establishing the European Atomic Energy

Community, as appropriatc.
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CHAPTER X
FINAL PROVISIONS

Article 30
This Regulation applies without prejudice to the Commission Delegated Decision
of 15 September 2015 supplementing Decision No 1104/2011/EU.

Article 31
Regulation (EC) No 428/2009 is repealed.

However, for authorisation applications madc before ... [the date of entry into force of this

Regulation], the relevant provisions of Regulation (EC) No 428/2009 shall continue to apply.

References to the repealed Regulation shall be construcd as references to this Regulation and shall

be read in accordance with the correlation table in Annex VI
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Article 32

This Regulation shall enter into force on the ninetieth day following that of its publication in the

Official Journal of the Enropean Union.

This Regulation shall be binding in its entirety and directly applicable in all Member States,

Done at ...,

For the European Parliament For the Council

The President The President
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ANNEX 1
LIST OF DUAL-USE ITEMS REFERRED TO IN ARTICLE 3 OF THIS REGULATION

The list of dual-use items contained mm this Annex implements intermationally agreed dual-use
conirols, including the Australia Group', the Missile Technology Control Regime (MTCRY), the
Nuclear Supplicrs Group (NSG)Y’. the Wassenaar Arrangement! and the Chemical Weapons
Convention (CWC)'.

https://www.austrahiagroup.net/

http:/imter,info/
hup:/fwww.nuclearsuppliersgroup.org/
hitp://www.wasscnaar.org/
https:/fwww.opcw.org/chemical-weapons-convention

L T O e
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Part 1 - General Noles, Acronyms
and Abbreviations,

Definitions

Part Il - Category (}
Part III -Category 1
Part IV - Category 2
Part V - Catcgory 3
Part V1 - Category 4
Part VII - Category 5
Part VIII - Category 6
Part IX - Category 7
Part X - Category 8

Part X1 - Catcgory 9

CONTENTS

Nuclear matenials, facilities and equipment
Special materials and related equipment
Materials processing

Elcctronics

Computers

Telecommunications and "information security”
Sensors and lasers

Navigation and avionics

Marine

Acrospacc and propulsion
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PART I - General Notes, Acronvms and Abbreviations, and Definitions

GENERAL NOTES TO ANNEX 1

l.

(W]

For control ot goods which are designed or modified for military use, see the relevant
list{s) of controls on military goods maintained by individual EU Member States.
References in this Annex that statc "SEE ALSO MILITARY GOODS CONTROLS" refer

1o the same lists,

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

N.B. In judging whether the controfled component or components are 10 be considered the
principal element, it Is necessarv to weigh the factors of quaniity, value and
technological know-how involved and other special circumstances which might
establish the controlled component or compounents us the principal element of the
goods being procured.

Goods specilied in this Annex include both new and used goods.

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

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

The 'technology" directly associated with any goods controlled n Category 0 13 controlled
according to the provisions of Category .

" L]

"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 authorises the cxport to the same end-user of the minimum
"technology” required for the installation, operation, maintenance and repair of the goods.

Controls on "technology™ transter do not apply to information "in the public domain” or to "basic
scientific research".

GENERAL TECHNOLOGY NOTE (GTN)

{To be read in conjunction with section E of Categories 1 10 9.)

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 provisions of Categories 1 t0 9,

"Technology™ "required” for the "development”, "production” or "use” of goods under control
remains under control even when applicable to non-centrolled goods.

Controls do not apply to that "technology" which 1s the mimimum necessary for the installation,
operation, maintenance (checking) or repair of those goods which are not controlled or whose
export has been authorised.

Note: This does not release such "technology” specified in 1£002.e., 1E0G2.f, 8E002.q.
and SEOQ2.h.

Controls on "technology" transfers do not apply to information "in the public domain", to "basic
scientific research” or to the minimum necessary information for patent applications.
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NUCLEAR SOFTWARE NOTE (NSN)
(This note overrides any control within section D of Category )

Section D of Category 0 of this list docs not control "software™ which is the minimum neccessary
"object code" for the installation, operation, maintenance (checking) or repair of those items whose
export has been authorised.

The approval of goods for export also authorises the export to the same end-user of the minimum
necessary "object code” for the installation, operation, maintenance {(checking) or repair of the
goods

Note: The Nuclear Sofiware Note does not release "software” specified in Categorv 3, Part
2 ("Information Security").

GENERAL SOFTWARE NOTE (GSN)
(This note overrides any control within section D ol Categories | 10 9.)
Categories | to 9 of this list do not control "software" which is any of the following:

a.  Generally available (o the public by being:
1. Sold from stock at retail selling points, without restriction, by means of’
a.  OQver-the-counter transactions;
b. Mail order transactions;
c. Electronic transactions; or
d.  Telephone call transactions; and

2. Designed for installation by the user without further substantial support by the
supplier;
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Note: Entry a. of the General Software Note does not release "software" specified in
Category 35, Part 2 ("Information Security").

b.  "Inthe public domain"; or

c.  The minimum necessary "object code" for the installation, operation, maintenance
(checking} or repair of those items whose export has been authorised.

Note: Entry c. of the General Software Note does not release "software” specified in
Category 3, Part 2 ("Information Security").

GENERAL "INFORMATION SECURITY" NOTE (GISN)

"Inlormation security” items or functions should be considered against the provisions in Category 5, Part 2,
even if they are components, "software” or functions of other items.

EDITORIAL PRACTICES IN THE OFFICIAL JOURNAL OF THE EUROPEAN UNION

In accordance with the rules set out in the Interinstitutional style guide, for texts in English

published in the Qfficial Journai of the Ewropean Union:
— a comma 1s used to separate the whole number from decimals,
- whole numbers are presented in series of three, each series being separated by a thin

space.

The text reproduced in this Annex follows the above-described practice.
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ACRONYMS AND ABBREVIATIONS USED IN THIS ANNEX

For acronyms and abbreviations used as defined terms, see 'Definitions of Terms used in this
Annex’.

ACRONYMS AND ABBREVIATIONS

ABEC Annular Bearing Engineers Comumittee
ABMA American Bearing Manufacturers Association
ADC Analogue-to-Digital Converter

AGMA American Gear Manufacturers® Association
AHRS Attitude and Heading Reference Systems
AlSI American lron and Steel Institute

ALE Atomic Layer Epitaxy

ALU Arithmetic Logic Unit

ANSI American National Standards Institute

APP Adjusted Peak Perlormance

APU Auxiliary Power Unit

ASTM American Sociely [or Testing and Malerials
ATC Air Traffic Control

BIT Bipolar Junction Transistors

BPP Beam Parameter Product

BSC Base Station Controller

CAD Computer-Aided-Design

CAS Chemical Absiracts Service

CCD Charge Coupled Device
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ACRONYMS AND ABBREVIATIONS

CDbU Control and Display Umt

CEP Circular Error Probable

CMM Coordinate Measuring Machine

CMOS Complementary Metal Oxide Semiconductor

CNTD Controlled Nucleation Thermal Deposition

CPLD Complex Programmable Logic Device

CPU Central Processing Unit

CvVD Chemical Vapour Deposition

CW Chemical Wartare

CW (for lascrs) Continuous Wave

DAC Dhgital-to-Analogue Converter

DANL Displayed Average Noise Level

DBRN Data-Base Referenced Navigation

DDS Direct Digital Synthesizer

DMA Dynamic Mechanical Analysis

DME Distance Mcasuring Equipment

DMOSFET Diffused Metal Oxide Semiconductor Field Effect
Transistor

DS Dircctionally Solidified

EB Exploding Bridge

EB-PVD Electron Beam Physical Vapour Deposition

EBW Exploding Bridge Wire
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ACRONYMS AND ABBREVIATIONS

ECM
EDM
EFI
EIRP
EMP
ENOB
ERF
ERP
ESD
ETO
ETT
EU
EUV
FADEC
FFT
FPGA
FPIC
FPLA
FPO
FWHM
GLONASS
GNSS
GPS
GSM

Electro-Chemical Machining
Electrical Discharge Machines
Exploding Foil Initiators

Effective Isotropic Radiated Power
Electromagnetic Pulse

Effective Number of Bits
Electrorheological Finishing
Effective Radiated Power
Electrostatic Discharge

Emittcr Turn-Off Thyristor
Electrical Triggering Thyristor
Europcan Union

Extreme Ultraviolet

Full Authority Digital Engine Control
Fast Fourier Transform

Ficld Programmable Gate Array
Field Programmable Interconnect
Ficld Programmable Logic Array
Floating Point Operation
Full-Width Half-Maximum

Global Navigation Satellite System
Global Navigation Satellitc System
Global Positioning System

Global System for Mobile Communications
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ACRONYMS AND ABBREVIATIONS

GTO
HBT
HDMI
HEMT
ICAO
IEC
IED
IEEE
IFOV
IGBT
IGCT
[HO
ILS
IMU
INS
P
IRS
IRU
ISA
ISAR
ISO
ITU

Gate Turn-off Thyristor

Hetero-Bipolar Transistors

High-Definition Multimedia Interface

High Elcctron Mobility Transistor
International Civil Aviation QOrganization
International Electro-technical Commission
Improvised Explosive Device

[nstitute of Elcetrical and Electronic Enginecrs
Instantaneous-Field-Of-View

Insulated Gate Bipolar Transistor
Integrated Gate Commutated Thyristor
International Hydrographic Organization
Instrument Landing System

Inertial Mcasurcment Unit

Inertial Navigation System

Internet Protocol

Inertial Reference System

Incrtial Referenee Unit

International Standard Atmosphere

Inverse Synthetic Aperture Radar
International Organization for Standardization

International Telecommunication Union
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ACRONYMS AND ABBREVIATIONS

IT
LIDAR
LIDT
LOA
LRU
LTT
MLS
MMIC
MOCVD
MOSFET
MPM
MRF
MRF
MRI
MTBE
MTTF
NA

NDT
NEQ

NIJ
OAM
0SlI

PAI

Joule-Thomson

Light Dctection and Ranging

Laser Induced Damage Threshold
Length Overall

Line Replaceable Unit

Light Triggering Thyristor

Microwave Landing Systems

Monolithic Microwave Integrated Circuit

Metal Organic Chemical Vapour Deposition

Mectal-Oxide-Semiconductor Ficld Effect Transistor

Microwave Power Module
Magnetorhcological Finishing
Minimum Resolvable Feature size
Magnetic Resonance Imaging
Mean-Time-Between-Failures
Mean-Time-To-Failure
Numerical Aperture
Non-Destructive Test

Net Explosive Quantity

National Institute of Justice
Operations, Administration or Maintenance
Open Systems Interconnection

Polyamide-imides
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ACRONYMS AND ABBREVIATIONS

PAR Precision Approach Radar

PCL Passive Coherent Location

PDK Process Design Kit

PIN Personal Identification Number
PMR Private Mobile Radio

PVD Physical Vapour Deposition

ppm parts per million

QAM Quadrature-Amplitude-Modulation
QE Quantum Efficiency

RAP Reactive Atom Plasmas

RF Radio Frequency

rms root mean squarc

RNC Radio Network Controller

RNSS Regional Navigation Satellite System
ROIC Read-out Integrated Circuit

S-FIL Step and Flash Imprint Lithography
SAR Synthetic Aperture Radar

SAS Synthetic Aperture Sonar

SC Single Crystal

SCR Silicon Controlled Rectificr

SFDR Spurious Free Dynamic Range
SHPL Super High Powered Lascr

SLAR Sidelooking Airborne Radar
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ACRONYMS AND ABBREVIATIONS

301
SQUID
SRA
SRAM

Silicon-on-Insulator

Supcrconducting Quantum Interference Device
Shop Replaceable Assembly

Static Random Access Memory

Single Sideband

Sccondary Surveillance Radar

Side Scan Sonar

Total Indicated Reading

Transmitting Voltage Response

Atomic Mass Unit

Unidirectional Positioning Repeatability
Ultimate Tensile Strength

Ultraviolet

Vertical Junction Ficld Effect Transistor

Very High Frequency Omni-directional Range
World Ilcalth Organization

Wireless Local Area Network
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DEFINITIONS OF TERMS USED IN THIS ANNEX

Definitions of terms between 'single quotation marks' are given in a Technical Note to the relevant
1tem.

Definitions of terms between "double quotation marks" are as follows:

N.B. Category references are given in brackets after the defined term.
"Accuracy” (2 3 6 7 8), usually measured in terms of inaccuracy, means the maximum deviation,
positive or negative, of an indicated value from an accepted standard or true value.

"Active flight control systems” (7) are systems that function to prevent undesirable "aircraft" and
missile motions or structural loads by autonomously processing outputs from multiple sensors and
then providing necessary preventive commands to effect automatic control.

"Active pixel” (6} is a minimum (single) element of the solid state array which has a photoelectric
transfer function when exposed to hght (electromagnetic) radiation,
"Adjusted Peak Performance” (4) is an adjusted peak rate at which "digital computers” perform 64-

bit or larger floating point additions and multiplications, and is expressed in Weighted TeraFLOPS
(WT) with units of 10'? adjusted floating point operations per second.

N.B. See Categoiy 4, Technicul Note.
"Adrcraft" (1 6 7 9) means a fixed wing, swivel wing, rotary wing (helicopter), tilt rotor or ult-wing
airborne vehicle.

N.B. See also "civil aircrajt”.
"Airship" (9) means a power-driven airborne vehicle that is kept buoyant by a body of gas (usually
helium, formerly hydrogen) which is lighter than air.

"All compensations available" (2) means afler all feasible measures available 1o the manufacturer 1o
minimisc all sysiematic positioning errors for the particular machine-tool model or measuring crrors
tor the particular coordinate measuring machine are considered.
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"Allocated by the ITU" (3 5) means the allocation of frequency bands according to the current
edition of the ITU Radio Regulations for primary, permitted and secondary services,

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

"Angular position deviation” (2) means the maximum difference between angular position and the
actual, very accurately measured angular position after the workpicce mount of the table has been
turned out of its initial position.

"Angle random walk" (7) means the angular error build up with time that 13 due to white noise in
angular rate (IEEE STD 528-2001).

"APP" (4) is equivalent to "Adjusted Peak Performance”.

"Asymimetric algorithm" (5) means a cryptographic algorithm uvsing different, mathematically-
related keys for eneryption and decryption.

N.B. A common use of "asvmmetric algorithms" is key management,

"Authentication" (5) means verifying the identity of a user, process or device, often as a prerequisite
to allowing access to resources (n an information system, This includes verifying the origin or
content of a message or other information, and all aspects of access control where there is no
encryption ol files or text except as directly related 1o the protection ol passwords, Personal
Identification Numbers (PINS) or similar data to prevent unauthorised access.

"Average output power" (6} means the total "laser” output energy, in joules, divided by the period
over which a series of consecutive pulses 15 emitted, m seconds. For a series of uniformly spaced
pulses 11 is equal 10 the 1otal "laser" oulput energy n a single pulse, in joules, multiplied by the
pulse frequency of the "laser”, in Hertz.

"Basic gate propagation delay time" (3) means the propagation delay time value corresponding to
the basic gate used in a "monolithic integrated circmit". For a ‘family' of "monolithic integrated
circuits”, this may be specified either as the propagation delay time per typical gate within the given
'family' or as the typical propagation delay time per gate within the given 'family'.
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N.B.L "Basic gate propagation delay iime” is not to be confused with the
input/outpur delay time of a complex "monolithic integrated circuit”,

N.B.2. ‘Familv' consists of all integrated circuits to which all of the following are
applied as their manufacturing methodology and specifications except their
respective functions:

a. The common hardware and software architecture;
b. The common design and process technology; and
C. The common basic characteristics.

"Basic scientific rescarch” (GTN NTN)} means experimental or theorctical work undertaken
principally to acquire new knowledge of the fundamental principles ot phenomena or observable
facts, not primarily directed towards a specific practical aim or objective.

"Bias" (accelerometer) (7) means the average over a specilied time of acceleromeler oulput,
measured at specified operating conditions, that has no correlation with input acccleration or
rotation. "Bias” is expressed in g or in metres per second squared (g or m/s®). (IEEE Std 528-2001)
(Micro g equals 1x10° g).

"Bias" (gyro) (7) means the average over a specified time of gyro oulpul measured at specilied
operating conditions that has no corrclation with input rotation or acceleration. "Bias" is typically
expressed in degrees per hour {(deg/hr). (IEEE Std 528-2001).

"Biological agents” (1} are pathogens or toxins, selected or modified {such as altering purtty, shelf
lile, virulence, dissemination characleristics, or resistance to UV radiation) 1o produce casualties in
humans or animals, degrade cquipment or damagc crops or the cnvironment.

"Camming" (2) means axial displacement in one revolution of the main spindle measured in a plane

perpendicular to the spindle faceplate, at a point next to the circumnference of the spindle faceplate
(Reference: 1SO 230-1:1986, paragraph 5.63).
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"CEP" (7) means "Circular Error Probable™ - In a circular normal distribution, the radius of the
cirgle containing 50% of the individual measurements being made, or the radius of the circle within
which there 1s a 50% probability of being located.

"Chemical laser” (6) means a "laser” in which the excited species is produced by the output energy
from a chemical reaction.

"Chemical mixture" (1) means a solid, liquid or gaseous product made up of two or more
components which do not react together under the conditions under which the mixture is stored.

"Circulation-controlled anti-torque or circulation controlled direction control systems" (7) are
systems that use air blown over aerodynamic surfaces to increase or control the forces generated by
the surfaces.

"Civil aircraft” (1 3 4 7) means those "aircraft" listed by designation in published airworthiness
certification lists by the civil aviation authorities of one or more EU Member States or Wassenaar
Arrangement Participating States to fly commercial civil internal and external routes or for
legitimale civil, privale or business use.

N.B. See ulso "aircraft”.

"Communications channel controller” (4) means the physical interface which controls the flow of
synchronous or asynchronous digital information. It is an assembly that can be integrated into
computer or telecommunications equipment to provide communications aceess,

"Compensation systems” (6) consist of the primary scalar sensor, one or more refercnce scnsors
(e.g., vector "magnetometers”) together with software that permit reduction of rigid body rotation
noise of the platform.

"Composite” {1 2 6 8 9) means a "matrix" and an additional phase or additional phases consisting ol
particles. whiskers, fibres or any combination thereof, present for a specific purposc or purposcs.
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"INV compounds” (3 6) means polycrystalline or binary or complex monocrystalling products
consigting of elements of groups THA and VA of Mendeleyev's periodic classification table (e.g.,
gallium arsenide, gallinm-aluminium arsenide, indium phosphide).

"Contouring control” (2) 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 i
generated. (ret. ISO/DIS 2806 - 1980).

"Critical temperature” (1 3 5) (sometimes referred to as the transition temperature) of a specific
"superconductive"” material means the temperature at which the material loses all resistance to the
flow of direct electrical current,

"Cryptographic activation” (5) means any technique that specifically activates or cnablcs
cryptographic capability of an item, by means of a mechanism implemented by the manufacturer of
the item, where this mechanism is uniquely bound to any of the following;

1. A single instance of the ilem; or

2. One customer, for multiple instances ot the item.

Technical Notes:
I "Cryprographic activation” technigues and mechanisms may be implemented as
hardware, "software"” or "technology”,

2. Mechanismys for "crvptographic activation” can, for example, be serial number-
based licence keys or authentication instruments such as digitally signed certificates.

"Cryptography” (5) mcans the discipline which cmbodics principles, mecans and methods for the
transformation of data in order to hide its information content, prevent its undetected modification
or prevent its unauthorised use. "Cryptography” is limited to the transformation of information
using one or more 'secret parameters' (e.&., crypto variables) or associated key management.
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Notes.

I8 "Cryptography” does not include 'fixed’ data compression or coding technigues.

2. "Cryptography"” includes decrvption.

Technical Notes:

I3 Secret parameter's a constant or key kept from the knowledge of others or shured
only within a group.

2. 'Fived': the coding or compression algorithim cannot aceept externally supplied
paramelers (e.g., cryptographic or key variables) and cannot be modified by the
iser.

"CW laser” (6) means a "laser” that produces a nominally constant output energy for greater than
0,25 seconds.

"Cyber incident response" {(4) means the process ol exchanging necessary information on a
cybersecurity incident with individuals or organisations responsible for conducting or coordinating
remediation to address the cybersecurity incident.

"Data-Based Referenced Navigation" ("DBRN') (7) Systems means systems which use vanous
sources of previously measured geo-mapping data integrated to provide accurate navigalion
information under dynamic conditions. Data sources include bathymetric maps, stellar maps,
gravity maps, magnetic maps or 3-D digital terrain maps.

"Depleted uranium" (0) means uranium depleted in the isotope 235 below that occurring in naturc.

"Development” (GTN NTN All) 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, layouts.

"Diffusion bonding” (1 2 9} means a solid state joining of at least two separate pieces of metals into
a single piece with a joint strength equivalent to that of the weakest matenal, wherein the principal
mechanism is inferdiffusion of atoms across the interface.
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"Digital computer” (4 5) means equipment which ¢an, in the form of one or more discrete variables,
perform all of the following:

a. Accept data;

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

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

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

"Digital transfer rate” (det) means the total bit rate of the information that is directly transferred on
any type of medium,

N.B. See also "total digital transfer rate".
"Drift rate" (gyro) {7) means the component ol gyro outpul that 1s [unctionally independent of input
rotation. It is cxpressed as an angular rate. (IEEE STD 528-2001).
"Effective gramme" (0 1) of "special fissile material” means;

a.  For plutonium isotopes and uranium-233, the isotope weight in grammcs;

b.  For uranium enriched | per cent or greater in the isolope uranium-235, the element

weight in grammes multiplicd by the squarce of its enrichment cxpressed as a decimal
weight fraction;

c.  For uranium cnriched below 1 per cent in the isotope uranium-235, the clement
weight in grammes multiplied by 0,0001;
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"Electronic assembly" (2 3 4) means a number of electronic components (i.e., 'circuit elements’,
‘discrete  components', integrated circuits, ete,) connected together to perform (a) specific
tunction(s}, replaceable as an entity and normally capable of being disassembled.

NB./. ‘Circuit element': a single active or passive functional part of an electronic
circuit, such as one diode, one transistor, one resistor, one capacitor, eic,

N.B.2 ‘Discrete component” a separately packaged ‘circuil element” with ity own
external connections.

"Energetic materials” (1) means substances or mixtures that react chemically to release energy
required for their intended application. "Explosives”, "pyrotechnics” and "propellants” are
subclasses of energetic matenials,

"End-cffectors” (2) 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. 'Active tooling unit' means a device for applying motive power, process energy or
sensing fo the workpiece.

"Equivalent density” (6} means the mass of an optic per unit optical area projected onto the optical
surface.

"Equivalent standards"” (1) means comparable national or international standards recognised by one
or more EUJ Member States or Wassenaar Arrangement Participating States and applicable to the
relevant entry.

"Explosives” (1) means solid, liquid or gaseous substances or mixtures of substances which, in their
application as primary, booster, or main charges in warheads, demolition and other applications, are
required to detonate,

"FADEC Systems" (9) mcans Full Authority Digital Engine Control Systems — A digital clectronic
control system for a gas turbine cngine that is able to autonomously control the engine throughout
its whole operating range from demanded engine start until demanded engine shut-down, in both
normal and fault conditions.
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"Fibrous or filamentary materials” {0 1 8 9) include:

a. Confinuous "monofilaments™;
b.  Continuous "varns" and "rovings";

"Tapes”, fabrics, random mats and braids;

o

d.  Chopped tibres, staple fibres and coherent fibre blankets;
e.  Whiskers, either monocrystalline or polycrystalline, of any length;
f. Aromatic polyamide pulp.

"Film type integrated circuit" (3) means an array of 'circuit elements’ and metallic interconnections
formed by deposition of a thick or thin film on an insulating "substrate”.

N.B. 'Circuit efement’ is a single active or passive functional part of an electronic circuit,
stich as one diode, one transistor, one resistor, one capacitor, eic.

"Fly-by-light system"” (7) means a primary digital flight control system employving feedback to
control the "awrcraft" during flight, where the commands to the effectors/actuators are optical
signals.

"Fly-by-wire system" {7) means a primary digital flight control system employing feedback to
control the "aircraft" during flight, where the commands to the effectorsfactuators are electrical
signls.

"Focal plane array" (6 8) means a linear or two-dimensional planar layer, or combination of planar
layers, of individual detector elements, with or without readout electronics, which work in the focal
plane.

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

PE-CONS 54/20 [L/IGC/vm 22
ANNEX 1 RELEX.2.B EN



"Fractional bandwidth” (3 5) means the "instantaneous bandwidth" divided by the centre frequency,
expressed as a percentage,

"Frequency hopping” (5 6) means a form of "spread spectrum™ in which the transmission frequency
of a single communication channel is made to change by a random or pseudo-random sequence of
discrete steps.

"Frequency switching time” (3) means the time (i.e., delay) taken by a signal when switched from
an initial specified output frequency, to arrive at or within any of the following:

a, =100 Hz of a final specified output frequency of less than | GHz; or

b.  =0,1 part per million of a final specified output frequency equal to or greater than |
GHz,

"Fuel cell” (8) is an electrochemical device that converts chemical energy directly into Direct
Current (DC) electricity by consuming fuel from an external source,

"Fusible” (1) means capable of being cross-linked or polymerized further (cured) by the use of heat,
radiation, catalysts, etc., or that can be melted without pyrolysis (charring).

"Hard selectors" (5) means data or set of data, related to an individual (e.g., family name, given
name, e-mail, street address, phone number or group alliliations}).

"Guidance set” (7} means systems that integrate the process of measuring and computing a vehicles
position and velocity (1.e., navigation) with that of computing and sending commands to the
vehicles tlight control systems to correct the trajectory,
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"Hybrid integrated circuit” (3) means any combination of integrated circuit(s), or integrated circuit
with ‘circuit elements’ or 'discrete components' connected together to perform (a) specific
tfunction(s}, and having all of the following characteristics:

a.  Containing at least one unencapsulated device;

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

d.  Not normally capable ot being disassembled.

N.B. I ‘Cirenit element’: a single active or passive functional part of an electronic
circuit, such as one diode, one transistor, one resistor, one capacitor, etc.

N.B.2, ‘Discrete component’. a separately packaged 'circuit element’ with its own
external connections.

"Image enhancement” (4) means the processing of externally derived information-bearing images
by algorithms such as time compression, filtering, extraction, selection, correlation, convolution or
transformations belween domains (e.g., fast Fourier transform or Walsh transform). This does not
include algorithms using only lincar or rotational transformation of a single image. such as
translation, feature extraction, registration or false coloration.

"Immunotoxin” (1) is a conjugate of onc cell specific monoclonal antibody and a "toxin" or "sub-
unit of toxin", that selectively affects diseased cells.

"In the public domain” (GTN NTN GSN), as it applies herein, means “technology" or "software"”
which has been made available without restrictions upon i1s further dissemination {copyright
restrictions do not remove "technology" or "software” from being "in the public domain™).

"Information security" (GSN GISN 5} is all the means and functions ensuring the accessibility,
confidenuality or mtegrity of information or communications, excluding the means and functions
mtended to safeguard against malfunctions. This includes "cryptography”, "cryptographic

nor

activation”, 'cryptanalysis', protection against compromising cmanations and computer sceurity.
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Technical Note:
'‘Cryptanalysis= analyvsis of a cryptographic system or [ts inputs and ouwtputs to derive
confidential variables or sensitive data, including clear text.

"Instantaneous bandwidth” (3 5 7) means the bandwidth over which output power remaing constant
within 3 dB without adjustment of other operating parameters.

"Insulation” {9} 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 sheet stock containing an insulating
or refractory material. It may also be incorporated as stress relief boots or flaps,

"Interior lining™ (9} 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
spraved or screeded over a case interior,

"Interlcaved Analogue-to-Digital Converter (ADC)™ (3) means devices that have multiple ADC
units that sample the same analogue input at different times such that when the outputs are
aggregated, the analogue input has been effectively sampled and converted at a higher sampling
rate,

"Intrinsic Magnctic Gradiometetr” (6) is a single magnetic ficld gradient sensing element and
associated electronics the output of which is a measure of magnetic field gradient.

N.B. See also "magnetic gradiometer”.
"Intrusion software" (4 5) means "software” specially designed or modified to avoid detection by

‘monitoring tools', or to defeat 'protective countermeasures’, of a computer or network-capable
device, and performing any ol the [ollowing:

a. The extraction of data or information, from a computer or network-capable device, or
the modification of system or user data; or

b.  The modification of the standard execution path of a program or process in order to
allow the execution of externally provided instructions,
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Notes.

I "Intrusion software” does not include anv of the following:
a. Hvpervisors, debuggers or Software Reverse Enginecring (SRE) tools;
b, Digital Rights Management (DRM) "software”; or
€. "Software” designed to be installed by manufacturers, administrators or users,
for the purposes of asset tracking or recovery.
2. Network-capable devices include mobile devices and smart meters.
Technical Notes:
L. 'Monitoring tools’: "software” or hardware devices, that monitor system behaviours
or processes running on g device, This includes antivirus (AV} products, end point

security products, Personal Security Products (PSP), Intrusion Detection Svstems
(IDS), Intrusion Prevention Systems (1PS) or firewalls.

2. 'Protective countermeasures’. techriques designed to ensure the safe execution of
code, such as Data FExecution Prevention (DEP), Address Space Lavout
Randomisation (ASLR) or sandboxing.

"Isolated live cultures” (1} includes live ¢ultures in dormant form and in dried preparations,

"Isostatic presses” (2) mcan cquipment 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" (0 1 23567 89)1s an item that produces spatially and temporally coherent light through
amplification by stimulated emission of radiation.

N.B. Seealse "Chemical laser';
"CW {user”;
"Pulsed laser";

"Stuper High Power Laser”.
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"Library" {1) (parametric technical database) means a collection of technical information, reference
to which may enhance the performance of relevant systems, equipment or components.

"Lighter-than-air vehicles" (9) means balloons and "airships” that rely on hot air or other lighter-
than-air gases such as helam or hydrogen for their lift.

"Linearity” (2} (Usually measured in terms of non-linearity) means the maximum deviation of the
actual charactenstic {average of upscale and downscale readings), positive or negative, from a
straight line so positioned as to equalise and minimise the maximum deviations.

"Local area network" (4 5) is a data communication system having all of the following
characteristics:

a.  Allows an arbitrary number of independent 'data devices' to communicate directly
with cach other; and

b. Is confined to a geographical area of moderate size (e.g.. office building, plant,
campus, warchousc).

N.B. 'Data device' means equipment capable of transmitting or receiving sequences of
digital information.

"Magnetic Gradiometers" (6} are instruments designed to detect the spatial variation of magnelic
ficlds from sources cxternal to the instrument. They consist of multiple "magnctometers” and
associated electronics the output of which is a measure of magnetic field gradient.

N.B. See also "intrinsic magnetic gradiometer”.

"Magnetometers" (6) are instruments designed to detect magnetic fields from sources external to the
instrument. They consist of a single magnetic field sensing element and associated electronics the
output of which is a measure of the magnetic {ield.

"Materials resistant to corrosion by UFs" (0) include copper, copper alloys, stainless steel.
aluminium, aluminium oxide, aluminium alloys, nickel or alloys containing 60% or maore nickel by
weight and fluorinated hydrocarbon polymers.

PE-CONS 54/20 [L/IGC/vm 27
ANNEX 1 RELEX.2.B EN



"Matrix" {1 2 § 9} means a substantially continuous phase that fills the space between particles,
whiskers or fibres,

"Measurement uncertainty” (2) is the characteristic paramcter which specifies in what range around
the output value the correct value of the measurable variable lies with a confidence level of 95%. It
includes the uncorrected systematic deviations, the uncorrected backlash and the random deviations
(ref, 1ISO 10360-2),

"Microcomputer microcircuit” (3) means a "monolithic integrated circuit” or "multichip intcgrated
circuit” containing an arithmetic logic unit (ALU) capable of executing general purpose instructions
from an internal storage, on data contained in the internal storage.

N.B. The internal storuge miayv be augmented by an external storage.

"Microprocessor microcircuit" {3} means a “monolithic integrated circuit” or "multichip integrated
circuit” containing an arithmetic logic unit (ALU) capable of executing a series of general purpose
instructions from an external storage.

N.B.1, The "microprocessor microcircuit” normally does not contain inregral
user-accessible storage, although storage present on-the-chip may be used in
performing its logic function.

N.B.2 This includes chip sets which are designed to aperate together to provide the
function of a "microprocessor microcireuit”.

"Microorganisms” (1 2} means bacteria, viruses, mycoplasms, rickettsiae, chlamydiae or fungi,
whether natural, enhanced or modilied, either in the [orm of "isolated live culiures” or as material
including living material which has been deliberately inoculated or contaminated with such
cultures.

"Misgsiles" (1 3 6 7 9) means complete rocket systems and unmanned aerial vehicle systems, capable
of delivering at least 500 kg pavload to a range of at least 300 km.

"Monofilament” (1) or filament is the smallest increment of fibre, usually several micrometres in
diameter,
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"Monolithic integrated circuit” (3) means a combination of passive or active 'circuit elements' or
both which;

a.  Arc formed by mcans of diffusion proccsses, implantation processes ot deposition
processes in or on a single semiconducting piece of material. a so-called 'chip’;

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

N.B. 'Circuit element' is a single active or passive functional part of an electronic circuir,

such as one diode, one transistor, one resistor, one capacitor, etc.

"Monolithic Microwave Integrated Circuit” ("MMIC") (3 5) means a "monolithic integrated circuit"”
that operates at microwave or millimetre wave frequencies.

"Monospectral imaging sensors” (6) are capable of acquisition of imaging data from one discrete
spectral band.

"Multichip integrated circuit” (3) mcans two or more "monolithic intcgrated circuits” bonded to a
commeon "substrate”,

"Multiple channel Analogue-to-Digital Converter {ADC)" (3) means devices that integrate more
than one ADC, designed so that each ADC has a separate analogue inpul.

"Multispectral imaging sensors” (6) are capable of simultaneous or serial acquisition of imaging
data from two or more discrete spectral bands, Sensors having more than twenty discrete spectral
bands are sometimes reterred to as hyperspectral imaging sensors.

"Natural uranium" (0} means vranium containing the mixtures of isotopes occurring in nature.

"Network access controller” {(4) means a physical intertace to a distributed switching network. [t
uses a common medium which operates throughout at the same "digital transfer rate" using
arbitration {c.g., token or carricr sensc) for transmission. Independently from any other, 1t selects
data packets or data groups (c.g., IEEE 802) addressed to it. It is an asscmbly that can be integrated
into computer or telecommunications equipment to provide communications access.
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"Nuclear reactor” (0) means a complete reactor capable of operation so as to maintain a controlled
self-sustaining fission chain reaction, A "nuclear reactor” includes all the 1items 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, come into direct contact with or control the primary coolant of
the reactor core.

"Numerical control" (2) means the automatic control of a process performed by a device that makes
use of numeric data usually introduced as the operation is in progress (ref. [SO 2382:2015).

"Object code" {(GSN)} means an equipment executable form of a convenient expression of one or
more processes ("source code" (source language)} which has been compiled by programming
gystem,

"Opcrations, Administration or Maintenance” ("OAM") (5) means performing onc or more of the
following tasks:

a.  Establishing or managing any of the following:

1. Accounts or privileges of users or administralors;

2. Settings of an item; or

3. Authentication data in support of the tasks described in paragraphs a.l, ora.2,;
b.  Monitoring or managing the operating condition or performance of an item; or

c.  Managing logs or audit data in support of any of the tasks described in paragraphs a.
or b.

Note: "OAM" does not include any of the following tasks or their associaled key
managenent functions:

a.  Provisioning or upgrading anyv crvptographic functionality that 1s not divectly
related 1o establishing or managing authentication data in support of the tasks
described in paragraphs a.l. or a.2, above; pr

b.  Performing anv cryptographic functionality on the forwarding or data plane of
an item.
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"Optical ntegrated circuit" (3) means a "monolithic integrated circmt" or a "hybrid integrated
circuit", containing ong or more parts designed to function as a photosensor or photoemitter or to
perform (an} optical or (an} electro-optical function(s).

"Optical switching” (5) means the routing of or switching of signals in optical form without
conversion to electrical signals.

"Overall current density" (3) means the total number of ampere-turns in the coil (i.e., the sum of the
number of turns multiplicd by thc maximum current carried by cach turn) divided by the total
cross-section of the coil {(comprising the superconducting filaments, the metallic matrix in which the
superconducting filaments are embedded, the encapsulating material, any cooling channels, etc.).

"Participating state" (7 9) is a state participating in the Wassenaar Arrangement. (See
WAYW WSSCNAAT.ory)

"Peak power” (6) means the highest power attained in the "pulse duration”,

"Personal arca nctwork" (5) mcans a data communication system having all of the following
characteristics:

4.  Allows an arbitrary number of independent or interconnected ‘data devices' to
communicate directly with each other; and

b. s confined to the commumcation between devices within the immediate physical
vicinity of an individual person or device controller (e.g., single room, office, or
automobilc).

Technical Notes:
i, Data device' means equipment capable of transmitting or receiving sequences of digitef information,
2. The "local area network” extends bevond the geographical area of the "personal area network™,

"Previously separated” (1) is the application of any process intended to increase the concentration of
the controlled isotope.
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"Principal element” (4), as 1t applies in Category 4, is a "principal element” when its replacement
value 15 more than 35% of the total value of the system of which it 1s an element, Element value 1
the price paid for the element by the manufacturer of the system, or by the system integrator. Total
value is the normal international selling price to unrelated parties at the point of manufacture or
consolidation of shipment.

"Production” {GTN NTN All} means all production phases, such as: construction, production
engineering, manufacture, mtegration, assembly {mounting), inspection, testing, quality assurance,

"Production equipment” (1 7 9) means tooling, templates, jigs, mandrels, moulds, dies, fixtures,
alignment mechanisms, test equipment, other machinery and components therefor, limited to those
specially designed or modified for "development” or for one or more phases of "production”,

"Production facilitics” (7 9) mcans "production equipment” and specially designed software therefor
integrated into installations for "development” or for one or more phases of "production”.

"Program” {2 6) means a sequence of instructions to carry out a process in, or convertible into, a
[orm executable by an electronic compuler.

"Pulse compression” (6) means the coding and processing of a radar signal pulse of long time
duration to one of short time duration, while maintaining the benefits of high pulse energy,

"Pulse duration” (6) is the duration of a "laser” pulse and means the time between the half-power
points on the leading edge and trailing edge of an individual pulse.

"Pulsed laser" (6) means a "laser” having a "pulse duration” that 1s less than or equal to 0,25
seconds.

"Quantum cryptography” (5} means a family of techniques for the establishment of shared key for
"cryptography” by measuring the quantum-mechanical properties of a physical system (including
those physical properties explicitly governed by quantum optics, quantum field theory or quantum
electrod ynamics).
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"Radar frequency agility” (6) means any technique which changes, in a pseudo-random sequence,
the carrier frequency of a pulsed radar transmitter between pulses or between groups of pulses by an
amount equal to or larger than the pulse bandwidth.

"Radar spread spectrum” (6} means any modulation technique for spreading energy originating
from a signal with a relatively narrow frequency band, over a much wider band of frequencies, by
using random or pseudo-random coding,
"Radiant sensitivity” (6} is Radiant scnsitivity (mA/W) = 0,807 x (wavcelength in nm) x Quantum
Efficiency (QE}).
Fechnical Note:
QF is usually expressed as a percentage; however, for the purposes of this formula QF is
expressed as o decimal number less than one, e.g., 78% is 0,78

"Real-time processing” (6} means the processing of data by a computer system providing a required
level of service, as a function of available resources, within a guaranteed response time, regardless
of the load of the system, when stimulated by an exiernal event.

"Repeatability” (7) 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
oceur between measurements, {Reference: IEEE STD 528-2001 (one sigma standard deviation))

"Required” (GTN 3 5 6 7 9), as applied to "technology", refers to only that portion of "technology”
which is peculiarly responsible for achieving or extending the controlled performance levels,
characteristics or functions, Such "required” "technology” may be shared by different goods,

"Riot control agent” (1) means substances which, under the cxpected conditions of use for riot
control purposes, produce rapidly in humans sensory irritation or disabling physical effects which
disappear within a short time following termination of exposure.

Technical Note:
Tear gases are a subset of "rict control agents”.
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"Robot" (2 8) means a manipulation mechanism, which may be of the continuous path or of the
point-to-point variety, may use sensors, and has all the following charactenistics;

a. Is multifunctional:

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

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

d-  Has "user accessible programmability” by means of teach/playback method or by
mcans of an clectronic computer which may be a programmable logic controller, i.c.,
without mechanical intervention.

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

1,

2.

Manipulation mechanisms which are only manually/ teleoperator controllable;

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

Mechanically controlled variable sequence manipulation mechanisms which
are automated moving devices, operating according to mechanically fixed
programmed motions. The programme is mechanically Timited by fixed, but
adjusiable stops, such as pins or cams. The sequence of motions and the
selection of paths or angles are variable within the fixed programme pattera,
Variations or modifications of the programme pattern (e.g., changes of pins or
exchanges of cams) in one or morve motion axes are accomplished only through
mechanical operations;
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4. Non-servo-controlled variable sequence manipulation mechanisms which are
antomated moving  devices, operating according to mechanically fived
programmed motions. The programmie is variable but the sequence proceeds
only by the binury signal from mechanically fixed electrical binary devices or
adiustable stops;

L

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

"Roving" (1) is a bundle (typically 12-120) of approximately parallcl 'strands'.

N.B. ‘Strand' is a bundle of "monofilaments” (typically over 200} arranged approximately

pearatiel.

"Run-out” (2) (out-of-true running) means radial displacement in one revolution of the main spindle
measured in a plane perpendicular to the spindle axis at a point on the external or internal revolving
surface to be tested (Reference; 1ISO 230-1:1986, paragraph 5.61),

"Sample rate" (3} for an Analoguc-to-Digital Converter (ADC) means the maximum number of
samples that are measured at the analogue input over a period of one second, except for
oversampling ADCs. For oversampling ADCs the "sample rate” is taken to be its output word rate.
"Sample rate” may also be referred to as sampling rate, usually specified in Mega Samples Per
Second (MSPS) or Giga Samples Per Second (GSPS), or conversion rate, usually specified in Hertz
(Hz).

"Satellite navigation system” {5 7} means a system consisting of ground stations, a constellation of
satellites, and receivers, that enables receiver locations to be calculated on the basis of signals
received from the satellites. [t includes Global Navigation Satellite Systems (GNSS) and Regional
Navigation Satellite Svstems (RNSS).
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"Scale factor” {(gyro or accelerometer) (7) means the ratio of change in output to a change in the
input intended to be measured. Scale factor is generally evaluated as the slope of the straight line
that can be fitted by the method of least squares to input-output data obtained by varying the input
cyclically over the input range.

"Signal analysers"” (3) means apparatus capable of measuring and displaying basic properties of the
single-frequency components of multi-frequency signals,

"Signal processing” (3 4 5 6) means the processing of externally derived information-beating
signals by algorithms such as time compression, filtering, extraction, selection, correlation,
convolution or transformations between domains (e.g., fast Fourier transform or Walsh transforni).

"Software” (GSN All) means a collection of one or more "programs" or 'microprograms’ fixed in
any tangible medium of expression.

N.B. "Microprogram’' means a sequence of elementary instructions, maintained in a
special storage, the execution of which is initiated by the introduction of its reference
imstruction into an instruction register.

"Source code" (or source language) {6 7 9) is a convenient expression of one or more processes
which may be turned by a programming system into equipment executable form ("object code” (or
object language)}.

"Spacecraft” (9) means active and passive satellites and space probes.
"Spacecraft bus” (9) means equipment that provides the support infrastructure of the “spacecraft”

and location for the "spacecrafl payload".

"Spacecraft payload” (9} means equipment, attached to the "spacecraft bus", designed to perform a
mission in space (e.g., communications, observation, science).
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"Space-qualified” (3 6 7) means designed, manufactured or qualified through successtul testing, for
operation at altitudes greater than 100 km above the surface ot the Earth,

N.B. A determination that a specific item is "Space-qualified” by virtue of testing does not
mean that other items in the same production run or model series are "Space-
gualified” if not individually tested.

"Special fissile material™ (0) means plutonium-239, uraninm-233, "uranium enriched in the isotopes
235 or 233", and any material containing the foregoing.

"Specific modulus” (0 1 9) is Young's modulus in pascals, equivalent to N/m? divided by specific
weight in N/m*, measured at a temperature of (296 £ 2} K ({23 + 2)°C} and a relative humidity of
(50 + 5)%.

"Specific tensile strength" (0 1 9) is ultimate tensile strength in pascals, equivalent to N/in® divided
by specific weight in N/m”, measured at a temperature of (296 £ 2) K ({23 £ 2)°C) and a relative
humidity of (50 £ 5)%.

"Spinning mass gyros" (7) means gyros which use a continually rotating mass to sense angular
motion.

"Spread spectrum" (5) means the technique whereby energy in a relatively narrow-band
communication channel 18 spread over a much wider energy spectrum,

"Spread spectrum” radar (6) - see "Radar spread spectrum”,

"Stability" (7) mcans the standard deviation (1 sigma) of the variation of a particular paramcter
trom its calibrated value measured under stable temperature conditions. This can be expressed as a
function of time.

"States (not) Party to the Chemical Weapon Convention" (1) are those states [or which the
Convention on the Prohibition of the Development, Production, Stockpiling and Use of Chemical
Weapons has {not) entered into force. (Sce www.opcw.org)

"Steady State Mode" (9) defines engine operation conditions, where the engine parameters, such as
thrust/power, rpm and others, have no appreciable fluctuations, when the ambient air temperature
and pressure at the engine inlet are constant.
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"Sub-orbital craft" (9} means a craft having an enclosure designed for the transport of people or
cargo which 1s designed to:

a.  Operatc above the stratospherc;
b.  Perform a non-orbital trajectory; and
C. Land back on Earth with the people or cargo intact.
"Substrate" (3) means a sheet of base material with or without an interconnection pattern and on

which or within which 'discrete components’ or mtegrated circuits or both can be located.

NB. I ‘Discrete component’: a separately packaged ‘circuit element’ with its own
external connections.

NB2 'Circuit element': a single active or passive functional part of an electronic
cireuit, such as one diode, one fransistor, one resistor, one capacitor, etc.

"Substrate blanks" (3 6) means monglithic compounds with dimensions suitable for the production
of optical elements such as mirrors or optical windows,

"Sub-unit of toxin" (1) is a structurally and functionally discrete component of a whole "toxin".

"Superalloys™ (2 9} means nickel-, cobalt- or iron-base alloys having a stress rupture life greater
than 1 000 hours at 400 MPa at 922 K (649°C) or higher.

"Superconductive" (1 3 5 6 8) means materials, i.e., metals, alloys or compounds, which can lose all
electrical resistance, 1.e,, which can attain infinite ¢lectrical conductivity and carry very large
electrical currents without Joule heating.

N.B. The "superconductive” state of a material is individually characterised by a "critical
temperature”, a critical magnetic fleld, which is a function of temperature. and «
critical current density which is, however, a function of both magnetic field and
temperaiure.
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"Super High Power Laser” ("SHPL") (6) means a "laser” capable of delivering (the total or any
portion of) the output energy exceeding | kI within 50 ms or having an average or CW power
exceeding 20 kW.

"Superplastic forming” (1 2) means a deformation process using heat for metals that are normally
characterised by low values of elongation (less than 20%) at the breaking point as determined at
room temperature by conventional tensile strength testing, in order to achieve elongations during
processing which are at least 2 times those values,

"Symmetric algorithm" (5) means a cryptographic algorithm using an identical key for both
encryption and decryption.

N.B. A common use of "svinmetric algorithms" is confidentiality of data.

"Tape" (1} is a material constructed of interlaced or unidirectional "monofilaments”, 'strands’,

U]

"rovings”, "tows", or "yarns", etc,, usually pre-impregnated with resin,

N.B. Strand’ is a bundie of "monofilaments” (typically over 200) arranged approximately
paraliel.

"Technology” {GTN NTN All) means specific information necessary for the “"development”,
"production” or "use" ol goods. This information takes the form of 'fechnical data" or 'technical
assistancce’.

N.B. 1 Technical assistance’ may take forms such as instructions, skifls, training,
working knowledge and consulting services and may involve the transfer of
‘technical data’.

N.B.2. "Technical data’ mav take forms such as blueprinis, plans, diagrams, models,
formulae, tables, engineering designs and specifications, manuals and
instructions written ov recovded on other media or devices such as disk, tape,
read-onhy memories.
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"Three dimensional integrated circuit” (3) means a collection of semiconductor dies or active device
layers, integrated together, and having through semiconductor via connections passing completely
through an interposer, substrate, die or layer to establish interconnections between the device layers.
An interposer is an interface that enables electrical connections.

"Tilting spindle” {2) means a tool-holding spindle which alters, during the machining process, the
angular position of its centre line with respect to any other axis,

"Time constant” (6) is the time taken from the application of a light stimulus for the current
increment to reach a value ot 1-1/e times the final value (i.e., 63% of the final value).

"Time-to-steady-state registration” (6) (also referred to as the gravimeter’s response time) is the
time over which the disturbing effects of platform induced accelerations (high frequency noise} are
reduced.

"Tip shroud" (9) means a stationary ring component (solid or segmented) attached to the inner
surface of the engine turbine casing or a feature at the outer tip of the turbine blade, which primarily
provides a gas seal belween the slationary and rolaling components.

"Total control of flight” (7) means an automated control of "aircraft" state variables and flight path
to meet mission objectives responding to real time changes in data regarding objectives, hazards or
other "aircraft™.

"Total digital transfer rate” (5) means the number of bits, including line coding, overhead and so
forth per unit time passing between corresponding equipment in a digital transmission system.

N.B. See also "digital transfer rate”.
"Tow" (1) is a bundle of "monofilaments", usually approximately parallel.

"Toxins" {1 2) means toxins in the [orm ol deliberately isolated preparations or mixtures, no matier
how produced. other than toxins present as contaminants of other materials such as pathological
specimens, crops, foodstutts or sced stocks of "microorganisms”.
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"Tunable"” (6) means the ability of a "laser” to produce a continuous output at all wavelengths over a
range of several "laser” transitions, A line selectable "laser” produces discrete wavelengths within
one "laser" transition and 1s not considered "tunable”.

"Unidirectional positioning repeatability” {2} means the smaller of values RT and R (forward and
backward}. as defined by 3.21 of ISO 230-2:2014 or national equivalents, of an individual machine
tool axis,

"Unmanned Acrial Vehicle” ("UAV") (9) mcans any aircraft capable of initiating flight and
sustaining controlled flight and navigation without any human presence on board.

"Uranium enrniched in the 1sotopes 235 or 233" (0) means uranium containing the isotopes 235 or
233, or both, in an amount such that the abundance ratio of the sum of these 1sotopes to the isotope
238 is morc than the ratio of the isotope 235 to the isotope 238 oceurring in nature {(isotopic ratio
0,71 per cent).

"Use" (GTN NTN All) means operation, installation (including on-site installation), maintenance
(checking), repair, overhaul and refurbishing.

"User-accessible programmability” (6} means the facility allowing a user to insert, modify or
replace "programs” by means other than;

a. A physical change in wiring or intcrconnections; ot
b.  The setting of [unction controls including entry of paramelers.

"Vaccine” (1} 18 a medicinal product in a pharmaceutical formulation licensed by, or having
marketing or clinical trial authorisation [rom, the regulatory authorities ol either the country of
manufacture or of use, which is intended to stimulate a protcctive immunological response in
humans or animals in order to prevent disease in those to whom or to which it is administered.

"Vacuum electronic devices" (3) means electronic devices based on the interaction of an electron
beam with an electromagnetic wave propagating in a vacuum circuil or interacting with radio-
frequency vacuum cavity resonators. "Vacuum clectronic devices” include klystrons, travelling-
wave tubes, and their derivatives.

"Vulnerability disclosure” (4) means the process of identifying, reporting or communicaling a
vulncrability to, or analysing a vulnerability with, individuals or organisations responsible for
conducting or coordinating remediation for the purpose of resolving the vulnerability.

"Yarn" (1} is a bundle of twisted ‘strands’".

N.B. ‘Strand' is a bundle of "monofilaments” (typicafly over 200} arranged approximately
paraliel.
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PART II — Category (0

CATEGORY 0 - NUCLEAR MATERIALS, FACILITIES AND EQUIPMENT

0A Systems, Equipment and Components
0AGG "Nuclear reactors” and specially designed or prepared equipment and components theretor, as follows:
a. "Nuclear reactors”;

b. Melal vessels, or major shop-labricaled parts therefor, including the reacior vessel head lor a reactor
pressure vessel, specially designed or prepared w contain the core of @ "nuclear reactor™;
e, Manipulative gquipment specially designed or prepared for inserting or removing fuel in a "nuclear
reactor”,
d. Control 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:
C. Pressure tubes specially designed or prepared to contain both fucl elements and the primary coolant in
a "nuclear reactor";
f. Zirconium mectal tubcs or zirconium alloy tubces (or assembles of tubes) specially designed or prepared
tor use as fuel cladding in a "nuclear reactor”. and in quantities exceeding 10 kg;
N.B. Forzirconivm pressure tubes sce 04001 . and for catandria tubes see OAMNF,
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0AQ0  continued

L8 Coglant pumps or circulators specially designed or prepared lor circulating the primary coolant of
"nuclear reactors';

h. Nuclear reactor internals' specially designed or prepared for use in a "nuclear reactor”, ineluding
support columns for the core, fuel channels, calandria tubes, thermal shiclds, baffles, core grid plates,
and diffuser plates;

Technival Note:

I DA001 & muclear reactor internals’ means aimy major struciwre within a reacior vessel which has
one or nlore functions such as supporting the cove, maimaining fitel affenment, divecting primeary
coodant flovw, providing radiation shiclds for the reactor vessel, and guiding in-core instrumentaiion.

i. Heat exchangers as follows:

1. Steam generators specially designed or prepared for the primary. or intermediate, coolant
circuit of a "nuclear reactor”;

2. Other heat exchangers specially designed or preparad for use in the primary coolant cireuit of a
"nuclear reactor”;

Nore: 040011 does not control heat exchangers for the supporting svstems of the veactor, e.g.. the
emergeney eoding system or the decay heaf cooling systen.

i Neutron detectors specially designed or prepared for determining neutron flux levels within the core
of a "nuclear reactor™;
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0AQ0  continued

k. ‘Fxternal thermal shields' specially designed or prepared for use in a “nuclear reactor” for the
reduction of heat loss and also for the containment vessel protection,

Technical Note:
I 04001k ‘external thermal shields' means major structures pluced over the reactor vesse! which
veduce heaf loss from the reactor and reduce temperature within the comainment vessel,

0B Test, Inspection and Production Equipment

OBOOI Plant for the separation of isotopes of "natural wranium”, "depleted uranium™ or "special fissile materials”,
and specially designed or prepared equipment and components therefor, as follows:

a. Plant specially designed for separating 1sotopes of "natucal nranium”, "depleted uranium", or "special
fissile materials”, as follows:

1. Gas cenlrifuge separation plang;
2, Gaseous difTusion separation plant;
3. Aerodynamic separation plant:
4. Chemical exchange separation plan;
5. lon-exchange separation plant:
0. Atomic vapour "laser” isolope separation plant;
7. Molecular "laser” 1sotope separation plant;
3. Plasma separation plant;
9, Eleciro maynelic separation plani;
b. (ias centrifuges and assemblies and components, specially designed or prepared for pas centrifhige

separation process, as follows:

Technical Note:
In OBO01.&. high strength-tu-density ratio materiad” means anv of the following:

i
2
3.

Aluminivm alfovs capable of ain iltimate tensile strength of 0,46 GPa or more, or

Muaraging stecl capable of an wltimate tensile strength of 193 GPa or more;

“Fibrous or filumientary materials” with o "specific modwlus® of more than 3,18 x 1%m and «
“specific rensile strength” greater than 7.62 x 107 m:
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0B0OL.b. continued

1. (as centrifuges:
2. Complete rotor assemblies;
3. Rotor tube cylinders with a wall thickness of 12 mm or less, a diameter of between 75 mim and

650 mm, made rom high strength-to-densily ralio materials’;

4, Rings or bellows with a wall thickness of 3 mm or less and a diameler of between 75 mm and
630 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";

3. Bafiles of between 75 mim and 650 mim diameter for mounting inside a rotor tube, made fromn
'high strength-to-density ratio materials’;
6. Top or bottom caps of between 75 mm and 630 mm diameter to fit the ends of a rotor tube,
made trom 'high strength-to-density ratio materials”,
7. Magnetic suspension bearings as follows:
a. Bearing assemblies consisting of an annular magnet suspended within a housing made
ol or protected by "malerials resistant to corrosion by UF." containing a damping
medium and having the magnet coupling with a pole picee or sccond magnet fitted to
the top cap of the rotor;
b. Active magnetic bearings specially designed or prepared for use with gas centrifuges;
3. Specially prepared bearings comprising a pivot-cup assembly mounted on g damper;
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0B0OL.b. continued

9.

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

Ring-shaped motor stators for multiphase AC hysteresis {or reluctance) motors for
synchronous operation wilthin a vacuum at a frequency of 600 Hx. or more and a power of 40
VA or more;

Centrifuge housing/recipicnts to contain the rotor tube asscmbly of a gas centrifuge, consisting
of a rigid cvlinder of wall thickness up to 30 mm with precision machined ends that are parallel
1o each other and perpendicular to the eylinder’s longitudinal axis to within 0.05 © or less;

Scoops consisting of specially designed or prepared tubes for the extraction of UF. gas from
within the cotor twbe by a Pilol tube action and capable of being fixed to the cenwral gas
cxtraction systeni;

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

a. A multiphase frequency output of 600 Hx or greater; and
b. Lligh stability (with frequency control better than 0.2%):
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0B0OL.b. continued

i

14,

Shut-off and control valves as follows:

d. Shut-off valves specially designed or prepared o act on the feed, product or tails UF,
gasecns streams of an individual gas centrifupe;
b. Bellows-sealed valves, shut-ofi or control, made of or protected by "materials resistant

to corrosion by UF", with an inside diameter of 10 mm (o 160 mm, specially designed
or preparcd for usc in main or auxiliary systems ot gas centrifuge enrichment plants;

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

o.

Gaseous diffusion barriers 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 diameter of 25 nun or less;

Gaseous difuser housings made ol or protecled by "malerials resistant W corrosion by UF",
Compressors or gas blowers with a suction volume capacity of | m¥/min or more of UF,, with
g discharge pressure up to 500 kPa, and having a pressure ratio of 10:1 or less, and made of or
protected by "materials resistant to corrosion by UF.";

Rotary shait seals for compressors or blowers specified in OB001.c.3. and designed for a bufter
gas in-leakage rate of less than 1 000 em™min.;

Heat exchangers made of or protected by “materials resistant to corrosion by UF4", and
designed for a leakage pressure rate of less than 10 Pa per hour under a pressure differential of
100 kPa:

Bellows-sealed valves, manual or automated, shut-oft or control, made of or protected by
"materials resistant to corrosion by UF",
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0B0OOIL continued

d.

Lquipment and components, specially designed or prepared for acrodynamic scparation process, as
tollows:

Scparation nozzles consisting of slit-shaped, curved channels having a radius of curvature less
than | mm. resistant to corrosion by UF,. and having a knife-edge contained within the nozzle
which separates the gas Nowing through the novzle inlo two streams;

2. Cylindrical or conical tubes, (vortex tubes), made of or protected by "materials resistant to
corrosion by UF," and with one or more tangential inlets;

3. Compressors or gas blowers made of or protected by "materials resistant to corrosion by U™,
and rotary shaft seals therefor;

4, Heat exchangers made of or protected by "materials resistant to corrosion by UF";

5. Separation element housings, made of or prolected by "malerials resistant (o comosion by UF"
to contain vortex tubes or scparation nozzles;

6, Bellows-sealed valves, manual or automated, shut-off or control, made of or protected by
"materials resistant to corrosion by UFq". with a diameter of 40 mm or more:

7. Process systems for separating UF, from carcier gas {hydrogen or helium) o | ppm UF,
contenl or less, including:
a. Cryogenic heat exchangers and cryoseparators capable of temperatures of 153K (-

120°CY or less;
b. Cryogenic refrigeration units capable of temperaturcs of 153 K (-120°C) or less;
c. Scparation nozzle or vortex tube units for the separation of UF. from carrier gas;
d. UF, cold traps capable of freczing out UFe:
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0B0OOIL continued

<.

Lquipment and components, specially designed or preparcd for chemical exchange scparation process,
as tollows:

lea

b,

Fast-cxchange liquid-liquid pulse columns with stage residence time of 30 s or less and
resistant to concentrated hydrochloric acid (e.g. made of or protected by suitable plastic
materials such as Muorinated hydrocarbon polymers or glass),

Fast-exchange liquid-liquid centrifugal contactors with stage residence time of 30 s 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);

Electrochermcal reduction cells resistant to concentrated hydrochlone acid solutions, for
reduction of uranium from one valence state to another:

Elcctrochemical reduction cells feed equipment to take U™ from the organic stream and, for
those parts in contact with the process stream, made of or protected by suitable materials (e.g.
glass, fluorocarbon polymers, polypheny! sulphate, polvether sulfone and resin-impregnated
graphite);

Feed preparation systems for producing high purity uranium chloride selution consisting of
dissolution, solvent extraction and/or ion exchange equipment for purification and electrolytic
cells for reducing the uranium U™ or U™ 1o U™,

Uranium oxidation svstems for oxidation of U to U™,
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0B0OOIL continued

f. Lquipment and components, specially designed or prepared for ion-cxchange separation process, as
tollows:

Fast reacting ion-exchange resins, pellicular or porous macro-reticulated resins in which the
active chemical exchange groups are limited to a coating on the surface of an inactive porous
support structure, and other composite structures i any suitable form, including particles or
fibres, with diameters of 4.2 mm or less, resistant to concentrated hydrochloric acid and
designed to have an exchange rate half-time of less than 10 s and capable of operating at
temperatures in the range of 373 K (100°C) 10 473 K (200°C);

[on 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 al temperatures in the range of 373 K (100°C} 10 473 K
(200°C) and pressures above 0,7 MPa;

[om exchange reflux systems (chemical or electrochemical oxidation or reduction systems} for
regeneration of the chemical reducing or oxidizing agents used 1 1on exchange enrichment
cascades;

£ Fquipment and components, specially designed or prepared lor laser-based separation processes using
atomic vapour lascr isotope scparation, as follows:

1.

Uranium metal vaporization systems designed to achieve a delivered power of | kW or more
on the target for usc in lascr enrichment;
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0B0OL.g. continued

Ly

Liquid or vapour uranium metal handling systems specially designed or prepared for handling
molten uranium, melten uranium alloys or uranium metal vapour tor use in laser enrichment,
and specially designed components therefor:

NB SEFALSO 24225

Product and tails collector asseniblies for collecting uranium metal in liqguid or solid form,
made of or protected by materials resistant to the heat and corrosion of uranium metal vapour
or liquid, such as yttria-coated graphite or tantalum;

Scparator module housings (eyvlindrical or rectangular vessels) for containing the uranium
metal vapour source, the electron beam pun and the product and tails collectors;

"Lasers" or "laser” systems specially designed or prepared for the separation of uranium
isotopes with a spectrum frequency stabilisation for operation over extended periods of time:

NB. SEE ALSO 64005 AND 64205,

h. Equipment and components, specially designed or prepared for laser-based separation processes using
moelecular laser isotope separation, as follows:

Supersonic expansion novrles lor cooling mixtures of UF, and carrier gas to 150 K (-123°C) or
less and made from "materials resistant to corrosion by UF";

Product or tails collector components or devices specially designed or prepared for collecting
uranium material or uranium tails material following illumination with laser light, made of
"materials resistant io cormosion by UFL";

Compressors made of or protected by "malerials resistant o corrosion by UF", and rotary
shatt scals therefor:

Equipment for fluorinating UFs {solid} to UF.{gas)
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0B0OOIL continued

5 Process systems for scparating Ul trom carricr gas (e.g. nitrogen, argon or other gas)
including:

a. Cryogenic heat exchangers and cryoseparators capable of temperatures of 133 K {-
1204C ) or less:

b. Cryogenic reltigeration units capable ol lemperatures of 153 K (-120°C) or less:

c. UEs cold traps capable of freezing out Ute;

6. "Lasers" or "laser” systems specially designed or prepared for the separation of uranium
isotopes with a spectrum leguency stabilisation lor operation over extended periods of time;
NB. SEEALSO 64005 AND 6A205.

i Equipment and components, specially designed or prepared tor plasma separation process, as follows:

1. Microwave power sources and antennac for producing or aceelerating ions, with an output
frequency greater than 30 GHz and mean power owtput greater than 50 kW;

2. Radio frequency ion excitation coils for frequencies of more than 100 kilz and capable of
handling more than 40 kW mean power;

3. Uranium plasma gencration systems;

4, Not used,

5. Product and tails collector assemblies for uraniwm metal in solid form, made of or protected by
materials resistant to the heat and corrosion of uranium vapour such as vtrria~coated graphite or
tantalum;

6. Separator module  housings  (cyvlindrical) for comaining  the wvranium  plasma  source,

radio-frequency drive coil and the product and tails collectors and made of a suitable
non-magnelic materal (e.g. stainless steel )
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0B0OOIL continued

i Lquipment and components, specially designed or prepared for clectromagnctic separation proccss, as
tollows:

28]

6.

[on sources, single or multiple, consisting of 4 vapour source, ioniser, and beam accelerator
made of suitable non-magnetic materials (e.g. graphite, stainless steel. or copper) and capable
of providing & towlion beam current of 30 mA or greater;

[on collector plates for collection of enriched or depleted uranium ion beams. consisting of two
or more slits and pockets and made of suitable non-magnetic materials (e.g. graphite or

stainless steel):

Vacuum housings for uranium electromagnetic separators made of non-magnetic materials
{e.g. stainless steel) and designed to operate at pressures of 0,1 Pa or lower;

Magnet pole picees with a diameter greater than 2 m;

High vollage power supplies Tor iom sources, having all of the following characteristics:

a. Capable of continuous operation;

b. Outpul voltage of 20 000V or grealer:

C. Output current of 1 A or greater: and

d. Vollage regulation ol betler than G.01% over a period of 8 hours:

MB  SEEALSO 34227,
Magnet power supplies (high power, direct current) having all of the following characteristics:

a. Capable of continuous operation with a current output ot 300 A or greater at a voltage
of 100V or greater; and

b. Current ot voltage regulation better than 0.01% over a period of 8 hours,

MNB SEFALSO 34226
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OB00O2  Specially designed or prepared auxiliary systems. cquipment and components as follows, for isotope
separation plant specified in 0B00O1, made of or protected by "matenals resistant to corrosion by UF,":

a.

Feed autoclaves, ovens or svstems used for passing UF, to the entichment process;

b. Desublimers or cold traps, used to remove UF, from the encichment process tor subsequent transfer
upon heating;
C. Product and tails stations for transferring UF« into containers;
d. Ligquefaction or solidification stations used to remove UF, from the enrichment process by
compressing, cooling and converting UF, to a liquid or solid form;
e. Piping systems and header systems specially designed or prepared for handling UF, within gaseous
diffusion, cenrifuge or aerodynamic cascades;
r Yacuum systems and pumps as lollows;
1. Vacuurn manifolds, vacuum headers or vacuum pumps having @ suclion capacily ol
5 nrfminute or more;
2. Yacuum pumps specially designed for use in UF, bearing atmospheres made of, or protected
by, "materials resistant to corrosion by UF"; or
3. Vacuum systems consisting of vacuum manifolds, vacuum headers and vacuum pumps. and
designed for service in UFa-bearing atmospheres;
L8 UFs mass spectrometers/ion sources capable of taking on-line samples from UF. gas streams and
having all of the following characteristics:
1. Capable of measuring ions of 320 atomic mass units or greater und having g resolution of berter
than | part in 320
2. [on sources constructed of or protected by nickel, nickel-copper alloys with a nickel content of
60% or more by weight, or nickel-chrome alloys;
3 Elecicon bombardment ionisation sources; and
4. Having a colleclor system suitable for isolopic anal ysis,
PE-CONS 54/20 IL/IGC/ ym 54
ANNEX I RELEX.2.B EN



OBOO3  Plant for the conversion of uranium and equipment specially designed or prepared therefor, as follows:

a. Systems for the conversion of uranium ore concentrates to UQk;
b. Systems for the conversion of UO; to UF,;

c. Systems for the conversion of U0; to UQ:

d. Systems for the conversion of UO» to UF,;

e. Systems for the conversion of UF, to UFy;

f. Systems for the conversion of UFy to uranium metal;

L8 Systems for the conversion of UF, to U0z;

h. Systems for the conversion of UF, to UFy;

i. Systems for the conversion of U0 to UCI,.

OB0OO4  Plant for the production or concentration of heavy water, deuterium and deuterium compounds and specially
designed or prepared equipment and componenis therefor, as follows:

d. Plam for the production of heavy waler, deuterium or deuterium compounds, as follows:
1. Water-hydrogen sulphide exchange plants;
2. Ammuonia-hydrogen exchange plants;
b. Fquipment and companents. as follows:
1. Water-hydrogen sulphide exchange towers with diameiers of 1.5 m or more, capable ol

opcrating at pressurcs greater than or equal to 2 MPa;

2. Single stage. low head (i.e., 0.2 MPa} centrifugal blowers or compressors for hydrogen
sulphide gas circulation (i.e., gas contawning more than 70% by weight hydrogen sulphide,
H-$) with a throughput capacily greater than or equal 10 36 m*/s when operating at pressures
greater than or equal to 1,8 MPa suction and having scals designed for wet H:S service;

3. Ammonia-hvdrogen exchange towers greater than or equal to 35 m in height with diameters of
1,5 n1 1o 2,5 m capable of operating al pressures greater than 15 MPa;

4, Tower intemals, including stage contactors, and stage pumps, including those which are
submersible, for heavy water production utilizing the ammonia-hydrogen exchange process;
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0B0O4.b. continued

3.

0.

9.

Ammonia crackers with operating pressures greater than or equal to 3 MPa for heavy water
production utilizing the ammaonia-hydrogen exchange process;

Infrared absorption analysers capable of on-line hydrogen/deuterium ralio analysis where
deuterium concentrations arc cqual to or greater than 90% by weight;

Catalytic burncrs for the conversion of enriched deuterium gas into hcavy water utilizing the
ammonia-hydrouen exchange process;

Complete heavy water upgrade systems, or colunmms therefor, for the upgrade of heavy water to
reactor-grade deulerium concentration;

Ammaonia synthesis converters or synthesis units specially designed or prepared for heavy
water production utilizing the ammonia-hydrogen exchange process.

0B00S  Plant specially designed for the fabrication of "nuclear reactor™ fuel elements and specially designed or
prepared equipiment therefor.

Technical Note:

Specially designed or prepared equipment for the fabrication of "nuclear veacior” fuel elements includes

eqaipment which:

I Normally comes o direct contact with or directly processes or controly the production flow of
auclear materials:

Wk b

Seais the nuclear materials within the cludding,;

Chechs the integrity of the cladding or the seal;

Checks the finish treamment of the sealed fucl: or
Is used for assembling revctor elemenis.

PE-CONS 54/20
ANNEX 1

IL/IGC/vm 56
RELEX.2.B EN



OBOD6  Plant for the reprocessing of irradiated "nuclear reactor” fuel clements, and specially designed or prepared
equipment and components therefor.

Note: (08006 includes:

a. Planr for the reprocessing of ivradiated "nuclear reactor” fuel clemenrs including equipment and
components which normally come into direct contuet with und divectly conrrof the irradiated fhel and
the mujor nuclear materiad and fission product processing streams:

b, Fuel element decladding equipment aad chopping or shredding machines, ie. vemotely operated
equipnent (o cut, chop or shear irradicied "nuclear reactor” fuel assemblies, hundles or rods;

il Dissolver vessels or dissolvers emploving mechanical devices specially designed or prepared for the
dissolution of irvadiated “nnclear reactor” fuel which are copable of withstunding hot, fighty
corrosive lguidy, and which can be remotely foaded, operated and inainiained;

d. Sofvent extractors, such ay packed or pulsed colwmns, mixer settlers or centrifugal contractors.
resistanr o the corrosive effects of aitric acid and speciadly designed or prepared for use in u plant
Jor the reprocessing of irradicted "netural weaniwm”, Vdepleted uranium” o Uspecial fissile
materials''

2 Haolding or storage vessels speecially designed to be crificallv safe and resistant ro the corrosive effects
of nitric acid,

Technical Note:

Hlalding or storage vessels inay have the following features:

L Wulls or internal struciures with u boron equivalent (calcutated for all constitnent elements as
defined in the note o OCO04) of at feast two per cent

2 A maximum diameter of 173 mm for cvlindrical vessels; or

5 A maxiptinn width of 73 ma for efther a slab or annular vessel,

x Neutron measurement svsfems specially designed or prepared for integration and use with awfomated
process control sysiems in a plant for the reprocessing of ireadiated "naturad uranium”, “depleied
wrenivm " oF "special fivsile materials”,
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OBOO7  Plant for the conversion of plutonium and equipment specially designed or prepared therefor, as follows:
a. Systems for the conversion of plutonium nitrate to oxide;
b. Systems for plutonium metal production.
oC Materials
0C 0 "Natural uranium” or "depleted uranium" or thorium in the form of metal, alloy. chemical compound or
concentrate and any other material containing one or more of the foregoing:
Note: 00O does nor controf the foflowing:
& Four grammmnes or fess of "natwral wranivm™ ar "depleted wranivn® when contained in a sensing
(.'UHTPUHEHF i .I‘lﬁ.S'”'H-']'IGHf.\','
b, "Deplered wranium” specially fubricated for the following civit ron-nnclear applications:
Il Shielding;
2, Packaging:
3. Balfasts having o muss not greater than 100 kg
4. Counter-weights having g mass noi greater than 0 kg
< Ablovs containing less than 3% thorium;
d. Ceramic products containing thorviun, which have been manufactured for non-guclear use.
0C002  "Special fissile materials”
Note: OCOH2 does not controd four "effective grammes” o less when contained in o sensing component in
insteiments.
0C003  Deuterium, heavy water (deuterium oxide} and other compounds of deuterium, and mixtures and solutions
containing deuterium, in which the isotopic ratio of deuterium to hydrogen exceeds 1:5 000,
PE-CONS 5420 [LAJGC/ vm 58

ANNEX 1 RELEX.2.B EN



0C004  Graphite having a purity level better than 3 parts per millien "boron cquivalent’ and with a density greater
than 1.50 g/cm’® for use in a "nuclear reactor”, in quantities exceeding | kg,

NB. SEEALSG ICHIS.

Nowe {:

Note 2:

For the purpose of export comtrol, ihe competent authorities of the EU Memher State in wiich
the exporter s established will determine whether or not the exporis of graphiie meeting the
ahove specifications are for "nuclear reactor” use, 0CO04 does not control graphire having a
purity level better than 5 ppmr (parts per miltion) boron egisivalent and with a density gredter
than 1.50 g/em’ net for use in a "nuclear reactor”,

In OCOH, ‘horon eyuivalent’ (BE) i defined oy the sum of BE. for impurities (exciuding
BE. o since carbon is nor considered an impurity) including boron, where:

BE; ippnty — CF x conceniration of element Z In ppmy;

where CF I the conversion factor e

Opd;

end op und oy are the thermal neutron cupture cross secfions {in barns) for aaturally
occurring boron and element Z respectively; and Ag and A ave the alomic masses of naturallv
oceurring boron and element Z vespectively.

0C005  Specially prepared compounds or powders for the manufacture of gaseous diffusion barriers, resistant to
corrosion by UFe {e.g nickel or allovs containing 60% by weight or more nickel, aluminium oxide and fully
fluorinated hydrocarbon polymers), having a purity of 99.9%, by weight or more and a particle size less than
10 pm measured by ASTM B330 standard and a high degree of particle size uniformity.
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oD

0D001

OE

OEOCI

Software

"Software” specially designed or modified for the "development
this Catcgory.

Technalogy

Mo

production” or "use" of goods specified in

LLEEST ]

"Technology" according to the Nuclear Technology Note for the "development”, "production” or "use” of

goods specitied in this Category.
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PART 111 — Category 1

CATEGORY 1-SPECIAL MATERIALS AND RELATED EQUIPMENT
1A Systems, Equipment and Components
1 AOMN Components made from fluorinated compounds. as follows:

a. Seals, paskets, sealants or fuel bladders. specially designed for "aircraft” or acrospace use, made trom
more than 50% by weight of any of the materials specified in 1C009.b. or 1C009.¢;

b. Not used:
<. Not uscd.
TAQG2Z  "Composite” structures ot laminates, as follows:

NB. SEEALSG 1A202, 94010 and 94110,

a. Made trom any ot the following:
1. An organic "matrix" and "fibrous or filamentary materials” specified in 1CO10.c. or 1C010.d.:
or
2. Prepregs or preforms specified in 1CG10.¢.;
b, Made from a metal ot carbon "matrix”, and any of the following:
1. Carbon "fibrous or filamentary materials™ having all of the following:
4. A specific modulus” execeding 10,15 x 10" m; and
b. A "specitic tensile strength” exceeding 17,7 x 10 m: or

2. Materials specified in [C0O10.c.
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| A2 continued

Note I: 14002 does not control Tcomposite” structures or laminates made fronl epoxv resin
impregnuted carbon "fibrous or fllamentury materials” for the repair of "civil airerafi”
structures or faminates, having all of the following:

a. An area not exceeding 1 -,
b, A llength not exceeding 2,5 m; and
¢ A width exceeding 15 mm,
Note 2. 14002 does not control semi-finished items. specialhv designed for purely civitian applications
e foflows!
. Sporting goods;
b, Automotive industry,
€. Machine ool indusiry;
¢ Medical applications.
Nepter 3: 14002 b 1. duex not control semi-finished items cotaining a maxinnom of tweo dimensions of
interwoven filaments and specially designed for applivations as jollows:
. Metal heat-treatment furnaces for tempering metals,
. Silicon hole production cquipment.
Note 4. 14002 does not control finished irems specially designed for ¢ specific application.
Note 3. 1AG02.h.1. dees not control mechanically chopped, mifled. or cut carbon fibrous or

filameniary marertals™ 23,0 nine oF less in lengih.

IAGD3  Manutfactures of non-"fusible” aromatic polyimides in film, shect, tape or ribbon form having any of the

following:
. A thickness exceeding 0,254 mm; or
b. Coated or laminated with carbon, graphile, metals or magnetic subsiances.

Note: 14003 does not contrel manufactures when couted or laminated with copper and designed for the
production of electranfe printed civewft hoards.

MNB. For "fustble® aromatic polvimides in anv form. see TCH8.a.3.

1A004  Protective and detection equipment and components not specially designed for military use. as follows:

NB  SEEALSO MILITARY GOODS CONTROLS, 28351 AND 2B352.
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1A004  continued

a. Full face masks, filter canisters and decontamination cquipment therefor, designed or modified for
defence against any of the tollowing. and specially designed components therefor:
Note: 1A004.a. includes Powered Air Purifiving Respivators (PAFR) that are designed or modificd
Jor defence against agents or materials, fisted in 140044,
Technival Note:
For the pirposes of 1A0G4.q.:
I Fudl face masks are afso known as gas masks.
2. Filter canisters include fifrer cariridges.
1. "Biclogical agents”;
2. 'Radioactive materials’,
3. Chemival warfare {CW) agents; or
4, "Riot control agents”, including:
. a-Bromobenzencacetonitrile, {Bromohenzyl eyanide) {CA)Y (CAS 5T98-79-8)
b. [{2-Chlorophenyly methylenc] propancdinitrile,
(0-Chlorobenzylidenemalononitrile) (C8} (CAS 2698-41-1};
c. 2-Chloro-1-phenylethancne, Phenylacyl chloride (m-chloroacetophenone) (CN) (CAS
532-27-4y;
d. Dibenz-{b,N-1,4-0xazephine (CR) (CAS 257-07-8);
c. 10-Chloro-5,10-dihydrophenarsazine, (Phenarsazine chloride), (Adamsite), (1DM) (CAS
578-94-9);
f. N-Nonanoylmorpholine, (MPA) {CAS 5209-64-9};
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1A004  continued

b. Proteclive suils, gloves and shoes. specially designed or modified for delence against any ol the

following:

1. "Biclogical agents”;

2. 'Radioactive materials’, or

3. Chemical warfare (CW) agents;

e Deteetion systoms., specially designed or modified for detection or identification of any of the
following, and specially desipned components therefor:
1. "Biclogical agents”;

2. 'Radipactive malerials'; or
3. Chemical warfare {CW) agents,

d. Electronic equipment designed for automatically detecting or identifying the presence of "explosives"”
residucs and utilising 'trace  detection' techniques  {e.g., surfaee acoustic  wave, ion mobility
spectrometry, differential mobility spectrometry, mass spectromerry).

Technical Note:
Trace detection' is defined as the capabilitv to detect less than | ppm vapour, or T mg solid or liguid,
Note |- TAGG4.d. does not control equipment specialiv designed for laboratory use.
Note 2. 14004, d. does not control non-contact walk-through securitv porials.
Nore: (4004 does not control:
. Personal radiation monitoring dosimeters;
b, Occupational health or safetv equipment limited by design or finction to protect against
huzards specific w residential safety or civil industries, including.
/. minfng
2 GUUFIYIRE,
3. agricultire;
4, pharmacentical;
3. medical;
A. veleringry;
7. environmental;
. WUSTE MARLZESMEIE,
9 Sfood industry.
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| A(x4 continued

Techaical Notes!

I

L4004 jncludes equipment and components that hkave heen identified, successfully tested to
narional standards or othervise proven effccrive, for the defeerion of or defence ugains
radivactive materials’, "hiclogical agenis”, chemical warfare agents, ‘simudants' or "ror
control agents”, even if such egquipment or components are used in civil industries such as
miring, quarrving, agriculture, pharmaceunticals, medical. veterinary, enviroumiental, waste
maragement, or the food indusiry.

Simudant' iy a substance or material that iy owsed in place of toxic agent fchenical or
biological) in training, research. testing or evaluation.

For the purposes of 1AG4, 'radivactive materials' are those sefected or modified to increase
thelr effectiveness in producing cosualvies in mans or animals, degrading equipment or
dairaging craps or the environment,
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IAO05  Body armoeur and componcents theretor, as follows:
NB  SEEALSO MILITARY GOOQNS CONTROLS.
i Soft body armour not manufactured to mililary standards or specifications. or lo their equivalents, and
specially designed components therefor:
b. Hard body armour plates providing ballistic protcetion equal to or less than level 11A (N1J 0101.06,
July 20083, or "equivalent standards".
NB.  For “fibrous or fllamentary materials” woed in the mannfacture of bodv armour, see HCOHA).
Nute [: 1A005 daex not congrol hody armour when accompanying its user for the user's own personal
protection,
Note 2: L4005 does not conrrol body armour designed 1o provide fronial prorection oaly fronr both
Fragment and bfast from non-military explosive devices.
Note 3. 1AO0S does not conrvol hody armour desigited to provide protection only from knife, spike,
needie or blunt fraume.
1A006  Equipment, specially designed or modified for the disposal of [mprovised Explosive Devices (IEDs), as
tollows, and specially designed components and accessories therefor:
NB. SEEALSO MILITARY GOODS CONTROLS.
a. Remaotely operated vehicles:
b. "‘Disruptors”.
Fechnical Note:
For the purposes of 1AO00.b. disruptors' are devices specially designed for the purpose of preventing the
operdation of un explosive device by profecting a lyuid, solid or frangible projeciile.
Note:  1A006 does not control equipment when accompanving irs operator.
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IAO07  Cquipment and devices, speeially designed to initiate charges and devices containing "cnergetic materials”,
by electrical means, as follows:

a.

b.

SEE ALSCG MILITARY GOODS CONTROLS, 34229 AND 34232

Explosive detonator firing sets designed to drive explosive detonators specified in | AQG7 .b.;
Electrically driven explosive detonators as follows:

1. Exploding bridge (EB);

2. Exploding bridge wire (EBW);

3. Slapper;

4. Exploding foil initiators {EF1).

Technical Notes:

I
?

The word initiarar or ignirer is somerimes used in place of the word detonaror.

For the purpose of TANIZ O, the detonators of concern alf wtilise a smafl electrical conductor (hridge,
hridee wire, or fail) that explosively vaporises when o fast, Righ-current electrical pulse is pussed
throngh it In non-slapper tepes. the exploding conductor starts a chenical detonarion in a contaciing
high explovive material such ws PETN (pemiaervthritoltetranitrate). In slapper defonators, the
explosive vaporization of the electricad conductor drives a flver or slapper across a gap. and the
impact of the slapper on an explosive staris a chemival detonarion. The slapper in some designs is
driven by magnetic force. The term exploding foil detonator may refer to either an EB or a stupper-
frpe detonator,
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IAQ0E  Charges, deviees and componconts, as follows:

i 'Shaped charges' having all of the following:
1. Net Explosive Quantity (NEQ) greater than 90 g; and
2. Outer casing diameter equal to or greater than 75 mm;
b. Lincar shaped cutting charges having all of the following, and specially designed components
therefor:
1. An explosive load greater than 40 g/m; and
2. A width of 10 mm or more;
c. Detonating cord with explosive core load greater than 64 g/m;
d. Cutters, othet than those specified in TAOOR. ., and severing tools, having a Net Explosive Quantity

(NEQ)) greater than 3.5 kg,
Technical Note:

Shaped charges’ are explosive charges shaped fo focus the effects of the expfosive blast,

1A1G2  Resaturated pyrolised carbon-carbon components designed for space launch vehicles specified in $A004 or
sounding rockets specified in 9A 104,

1A202  Composite structures, other than those specified in 1A002, in the form of tubes and having both of the
following characteristics:
NB.  SEE ALSOC 9400 AND 9A ).
a. An inside diameter of between 75 mm and 400 mm; and
b. Made with any of the "fibrous or filamentary materials" specified in [C010.a. or b. or 1C210.4. or

with carbon prepreg materials specified in 1C210.c.

1A225  Platinized calalysts specially designed or prepared for promoiing the hydrogen isotope exchange reaction
between hydrogen and water for the recovery of tritium from heavy water or for the production of heavy
water.
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IA226  Specialised packings which may be used in scparating heavy water from ordinary water, having both of the
tollowing characteristics:

a. Made of phosphor bronze mesh chemically treated to unprove wettability; and
b. Designed to be used in vacuum distillation wowers.

14227  High-density (lcad glass or other) radiation shiclding windows, having all of the following characteristics,
and specially designed frames therefor:

a. A 'cold area’ greater than 0,09 m?,
b. A density greater than 3 gfom™; and
c. A thickness of 100 mm or preater.

Technical Nofe:
I TA227 the term ‘cold area’ means the viewing arca of the window exposed 1o the lowest level of radiation
in the design application.

1B Test, Inspection and Production Equipment

13001 Equipment for the production or inspection of "composite” structures or laminates specified in 1A002 or
"fibrous or filamentary materials” specified in 1C0O10, as follows, and specially designed components and
accessories therelor:

NB.  SEEALSO IBIO] AND IB2().

i Filament winding machines, of which the motions for positioning, wrapping and winding fibres are
coordinated and programmed in three or more primary servo positioning' axes, specially designed for
the manufacture of "composite” structures or laminates, from "fibrous or filamentary materials™;

b. 'Tape-laying machines’, of which the motions for positioning and laying tape are coordinated and
programmed in five or more 'primary servo positioning” axes, specially designed for the manutacture
of "composite” airframe or 'missile’ siructures;

Note: In IBOGLD., ‘missile’ means complete rocket svsteas and wnmanned aerial vehicle svstens.
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1BOGI b, continued

Technical Note:

For the purposes of 1BO0LD., Tape-laving machines” have the ability 1o lay one or more filament
bunds' limited ro widths greater than 25,4 mm and less than or egual fo 304.8 mm. and to cut and
restart individua! filament band’ conrses during the laying process.

€. Multidirectional. multidimensional weaving machines or interlacing machines, including adapters and
modification kits, specially designed or modified for weaving, interlacing or braiding fibres, for

"composite” structures;

Technical Note:

For the purposes of 1B ., the technigue of interlocing includes knitting.

d. Equipment specially designed or adapted for the production of reinforcement fibres, as follows:

l. Equipment for converting polymeric fibres (such as polyacrylonitrile, rayon, pitch or
polyearbosilane} into carbon fibres or silicon carbide fibres, including special equipment to
strain the fibre during heating;

2. Cquipment for the chemical wvapour deposition of clements or compounds, on  heated
filamentary substrates, to manufacture silicon carbide fibres;

3. Equipment for the wet-spinning of refractory ceramics (such as aluminium oxide):

4, Equipment for converting aluminium containing precursor fibres into alumina fibres by heat
treatment;

e. Equipment for producing prepregs specified in 1C010.e. by the hot melt method,
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13001 continued

re

Non-destructive inspection equipment specially designed lor "composile” materials, as [ollows:
1. X-ray tomography sysiems for three dimensional delect inspection;

2. Nurmerically controlled ultrasonic testing machines of which the motions Tor posilioning
transmitters or receivers arc simultancously coordinated and programmed in four or more axes
to follow the three dimensional contours of the component under inspection;

"Tow-placement machines', of which the motions for positioning and laying tows are coordinated and
programmed in two or more ‘primary servo positioning” axes, specially designed for the manufacture

of "camposite™ airtrame or 'missile’ structures.

Techaival Note:

For the purposes of [BOOL g, tow-placement machines' have the abifity to place one or more
filment bands' having widths less than or equal 10 23,4 mm. and to cut and vestart individual
ilament band’ courses during the placement process.

Technical Nuies.

I3 For the purpose of 1B primar: servo positioning' axes control. under compuier program
direction. the position of the end effector (i.e., fread) in space relative to the work piece at the correct
orientation and divection to achieve the desived process.

2, For the purposes of 1B0UG] a filament band' is a single continuwous width of fully or partially resin-
imprecaared tape, row or fibre. Fully or partiolly resin-impregnated fitamenr bands’ include those
cocfed with dry powder thai tacks wpon heating.
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IBNO2  Equipment designed to produce metal alloy powder or particulate materials, and having all of the following:
a. Specially designed to avoid contamination: and

b, Specially designed for use in one of the processes specified in 10002.¢.2,

NB. SEEALSG B2,

IBOO3  Toels, dies, moulds or hixtures, for "superplastic lorming” or "diffusion bonding" Glamum, aluminium or
their alloys, specially designed for the manufacture of any of the following:

4. Adrframe ot aerospace structures;

b. "Alrcraft” or acrospace engines; or

C. Specially designed components for structures specificd in 1B003.a. or for engines specified in
1BOO3.b.

IBIOL  Equipment, other than that specified in 1B00I, for the "production” of structural composites as follows, and
specially designed components and accessories theretor;

NEB.  SEEALSG IB20).

Noge: Components and accessories specified in 1BIOY include moulds, mandrels, dies, fixtures and rooling
Jor the preform pressing, curing. casting, sinfering or bonding of composite structures, faminates and
manufactures thereaof.

a. Filament winding machines or fibre placecment machines, of which the motions for positioning,
wrapping and winding fibres can be coordinated and programmed n three or more axes, desizned 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

coordingled and programmed in two or more axes, designed for the manufaclure of composite
airframe and "nuissile” structures;
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1B 101 continued

C. Equipment designed or modified for the "production™ of "fibrous or filamenlary maierials” as (ollows:
1. Equipment lor converling  polymeric  fibres  (such as polyacrylonitrile, rayon or

polycarbosilane) including special provision to strain the fibre during heating:

2. Equipment tor the vapour deposition of clements or compounds on heated filament substrates:
3. Equipment for the wet-spinning of retractory ceramics (such as aluminium oxide);
d. Lquipment designed or modified for special fibre surface treatment or for producing prepregs and

pretorms specitied in entry 9C 110,

Note: [BIOd includes rolfers, teasion stretchers, coating eguipment, cutting equipment and clicker

dies.

IB12  Metal powder "production equipment”, other than ihat specified in IB0D2, and components as lollows:
NB.  SEEALSGIBIIS D

i Meltal powder "production equipment” usable for the "production”, in a controlled environment, of
spherical, spheroidal or atomised materials specified in 1CO11a, 1CG1HLb, 1CT La.l, ICLI1.a.2. or
in the Military Gioods Controls.

b. Specially designed components for "production equipment” specified in |B002 or [B102.a.

Nate: [BH2 includes:

.

i)

Plasma generators (high frequency arc-fet) usable for obtaining sputtered or spherical
metallic powders with organization of the process in an argon-water envirenment;
Electroburst equiparent wsuble for obtuining sputtered or spherical meialiic powders with
orgetization af the process in an argon-water ervironment;

Lguipment usalle for the "production” of spherical aluminium powders by povwdering a melr in
et inert medinm fe.g. nitrogeny.
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IBI15  Cquipment, other than that specified in 1BOG2 or 1B102, for the production of propellant and propellant
constituents, as follows, and specially designed components therefor:

a. "Production equiprient” for the "production”. handling or acceptance testing of liguid propellants or
propellant constituents specified in 1CO1 1., TCO 1L, TCUIT or in the Military Goods Controls;

b. "Production equipment” for the "production”. handling, mixing. curing, casting, pressing, machining.
cxtruding or acceptance testing of solid propellants or propellant constitucnts specified in 1C0O1 La.,
100 b, 1C111 or in the Military Goods Controls.

Note: 1BHSH. does not conirol batch mixers, continuous mivers or flidd energy mills. For the

control of batelt mixers, comtinunus mixers and fluid encegy mills see 18117, IBHR and
Iniie.

Note I: For equipment specially designed for the production of military goods, see the Militury Goods
Controfs.

Note 2: IBI1S does not control equipment for the "production”. handling and acceptunce testing of
boron carhide,
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IBI16  Specially designed nozzles for producing pyrolitically derived materials formed on a mould, mandrel or other
substrate from precursor gases which decompose inthe 1 373 K {1 300°C) to 3 173 K (2 900°C) temperature
range at pressures of 130 Pa to 20 kPa.

IB117  Batch mixers having all of the following. and specially designed comnponents therefor:

4.

b.

i

<L

Designed or modified for mixing under vacuwm in the range of zero to 13,326 kPa:

Capable of controlling the temperature of the mixing chamber;
A total volumetric capucity of 110 litres o1 more; and

Al least one 'mixing/kneading shaft' mounted ofT centre,

Note: In 1BHIT7.d. the rerm 'mixingthneading shaft’ does net vefer to deagglomerators or kiife-spindles.

1B118  Continuous mixers having all of the following, and specially designed components therefor:

a. Designed or modified for mixing under vacuwm in the range of zero o 13,326 kMg
b. Capable of controlling the temperature of the mixing chamber;
e any of the following:
1. Two or more nmixing'kneading shalts; or
2. All of the following:
a. A single rotating and oscillating shaft with kncading tecthipins ; and
b. Kneading teeth/pins inside the casing of the mixing chamber.
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IB119  Fluid energy mills usable for grinding or milling substances specified in 1COLl.a., 1COL1.b., 1C1I1 orin the
Military Goods Controls, and specially designed components therelor,

1B201 Filament winding machines, other than those specified in 1BOOL or 1B101, and related equipment. as

follows:
a. Filament winding machines having all of the following characteristies:
1. Laving motions for positioning, wrapping, and winding fibres coordinated and programmed in
two or more axes;
2. Specially designed to tabricate composite structures or laminates trom "fibrous or tilamentary
malterials”; and
3. Capable of winding cylindrical wbes with an internal diameter between 735 and 630 mm and
lengths of 300 mm or greater:
b. Coordinating and programming contrels for the filament winding machines specified in L1B20] .a.;
C. Precision mandrels for the filament winding machines specified in 1B201 .a.

1B225  Electrolytic cells for fluonne production with an cutput capacity greater than 250 g of fluorine per hour,

1B226  Electromagnetic isotope separators designed for, or equipped with, single or multiple ion sources capable of
providing a total jon beam current of 50 mA or greater.

Note: 1B226 includes separators:
. Cupable of enriching stuble isotopes;
b. With the ion sources and collectors both in the magnetic ficld and those configurations in
which thev are external to the fietd.
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IB228  Hydrogen-cryogenic distillation columns having all of the tollowing characteristics:

a. Designed for operation with internal temperatures of 35 K {(-238°C) or less;
b. Designed for operation at an internal pressure of 0.5 to 3 MPa;
c. Constructed of either;
1. Stainless steel of the Sociely ol Automotive Engineers International {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 eryogenic and hydrogen {H;)-compatible; and
d. With internal diameters of 30 cm or greater and 'effective lengths' of 4 11 or greater.

Technical Note:
in 18228 ‘effecrive length’ means the acrive height of packing material in a packed-tepe column, or the active
height of farernal contactor plates in a plate-tvpe cofumi.

1B230  Pumps capable of circulaling solulions ol concentrated or dilute potassium amide calalyst in liquid ammonia
(KINH»NH;), having all of the following characteristics:

a. Adrtight (i.e., hermetically sealed);
b. A capacity greater than 8.5 m™/h; and
€. Lither of the following characteristics:
l. For concentrated potassium amide selutions (1% or greater), an operating presswre of 1,5 to 60
MPa; or
2. For dilute potassium amide solutions (less than 1%), an aperating pressure of 2010 60 MPa.

PE-CONS 54/20 [L/IGC/vm 77
ANNEX 1 RELEX.2.B EN



IB231  Tritium facilities or plants, and cquipment therefor, as follows:

i Facilities or plants for the production, recovery, extraction, concentration, or handling of tritium;
b. Equipment for tritium tacilitics or plants, as follows:
1. Hydrogen or helium refrigeration units capable of cooling to 23 K (-250°C) or less, with heat

28]

removal capacity greater than 150 W;

Hydrogen isotope storage or hydrogen isotope purification systems using metal hydrides as the
storage or purification medium.

IB232  Turboexpanders or turboexpander-compressor sets having both of the following characteristics:

. 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 preater,

IB233  Lithium isotope separation facilities or plants. and systems and equipwment therefor, as follows:

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

b. Equipment for the separation of lithium isotopes based on the lithium-mercury amalgam process, as
lollows:
1. Packed liguid-liquid exchange columns specially designed for lithium amalgams;

2. Mercury or lithium amalgam pumps:
3. Lithiwm amalgam electrolysis cells;
4, Evaporators for concentrated lithium hydroxide solution;
¢ lon exchange systems specially designed for lithium isolope separation, and specially designed

components therefor;

d. Chemical exchange systems (employing crown cthers, cryptands, or lariat cthers), specially designed
for lithium isolope separation, and specially designed components therefor.
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IB234  High cxplosive containment vessels, chambers, containers and other similar containment devices designed
for the testing of high explosives or explosive devices and having both ot the tollowing characteristics:

NB.  SEEALSQO MILITARY GOODS CONTR(OLS.

a. Designed to fully contain an explosion equivalent to 2 ke of timitrotoluene (TNT) or greater: and
b. Having design elements or features enabling real time or delaved transfer of diagnostic or

measurement information.

13235 Target assemblics and compoenents for the production of tritium as follows:

a. Target assemblies made of or containing lithium enriched in the Lithium-6 isotope specially designed
for the production of tritium through irradiation, including insertion in a nuclear reactor;

b. Components specially desiymed for the Garget assemblies specified in 1B235.a.
Technical Note:

Componenty specially designed for target assemblies for the production of trithem may include lithium
pellets, wirium getters, and speciallv-coated cladding.
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1C Materials

Technival Note:

Merals and allovs:

Unless provisivs fo the contrary is mude, the werds 'metals' und allops” in TCOO! 1o 10012 cover crude und

semifabricated forms, as follows:

Crude forns.

Anodes, balls, bars (including notched boars and wire bars), billets. Blocks, blooms. hrickets, cakes, cathodes.

crvstals, cubes, dice, grains, granudes, ingors, imps, pellets, pigs, powder, rondelles, shot, stabs, shugs,

sponge, sticks;

Semi-fubricated forms (whether or not coated, plated, drilled or punched):

a. Wroughe or worked materials fabricated by rolling, drawing, extruding, forging, impact exoruding,
pressing, graining, atomising, and grinding, i.e.; angles, channels, circles, discs, dusr, flakes, foils and
leaf, forging, plate, powder, pressingy and stampings, vibbons, rings, rods {inclwding barve welding
rods, wire rods, and rofled wire), scotions, shapes. sheets, strip. pipe and fubes (including tube
rounds, squares, and hoflows), dravwn or extrnded wire;

h. Ceest material produced by casting in sand, die. metal. pluster or other vpes of moulds. including high
pressire castings, sintered forms. and forms made by powder metallurgy.

The object of the contral should nor be defeated by rhe export of non-listed forns ufleged 1o be finished

products bud representing in reafily erude forms or semi-fubpicoted forms.

PE-CONS 5420 [LAJGC/ vm 80

ANNEX 1 RELEX.2.B EN



1COGL Muaterials specially designed for absorbing clectromagnetic radiation, or intrinsically conductive polymers, as

follows:

NB. SEEALSCGICHOL

a. Materials for absorbing frequencies exceeding 2 x 10" Hz but less than 3 x 10"~ Hz:

Note 10 1000 a. does not controf:

i,

.

d.

Hair tvpe absorbers, constructed of natural or synthetic fibres, with non-magnetic Iooding to
provide absorprion;

Absorbers huving ne muagnetic fuss and whose incident surfuce Is non-planar in shape,
including myvamids, cones, wedges and convaluted surfaces;

Planar ahsorbers, having alf of the following:

{. Muade from any of the following:

. Plastic foam materials (flexible or non-flexible) with carbon-fouding, or orgasic
materials, including binders, providing more than 5% echo compared with metal
over a bandwidth exceeding £15% of the centre frequency of the incident energy.,
and niot capuble of withstunding temperatures exceeding 450 K (177°C); or

b. Ceramic malerials providing more than 20% echo compuared with metul over a
handwidth exceeding £15% of the contre frequency of the incident energy, and
not capahle of withstanding temperatures exceeding 800 K (527°C);

Technical Note!

Absarption test samples for 1C000a. Nowe: Lol should be a sgquare at least

S wavelengihs of the centre frequency on a side and positioned in the far field of the

radiating element,

- IG s _T
2 Tensile strength less than 7 x 1V Naw [ and
“ 2
3. Compressive strength lesy than 14 x I Nim©;
Planar absovbers made of sinteved ferrite, having all of the following:
{. A specific gravity exceeding 4,4; and
2 A maximum operating femperature of 348 K (273°C) or less;

Planar ahsorbers having no magnctic loss and fabricated from ‘open-cell foam’ plastic
material with u density of 0,15 glen® or tess,

Technival Note:

‘Open-cell foams’ are flexible and porous materials, having an inner structure open fo the
cehmasphere. 'Open-cell foams” are afso known as retictdated foans.

Note 20 Nothing in Note | o TCOM . relegses magnetic materials to provide absorprion when

contained in paint.
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1C00 continued

b. Materials not transparent to visible light and specially designed for absorbing near-infrared radiation
having a wavelength exceeding 810 nm but less than 2 000 nm (frequencies exceeding 150 THz but
less than 370 THz):

Note: 100D, does not condrol materials, specially designed or formudated for anv of the foffowing
applicarions.
e, "Laver" ntarking of polymers, or
b, "Laser"” welding of polymers.

c. Intrinsically conductive polymeric materials with a 'bulk electrical conductivity' exceeding
13000 S/m (Siemens per metred or o 'sheet (surface) resistivity' of less than 100 chms/square, based
on any of the following polymers:

1. Polyaniline:

2. Polvpyrrole:

3. Polythiophene:

4, Poly phenylene-vinylene; or

3. Poly thienylene-vinylene.

Note: 10001 ¢ does not control materials in o figuid form.

Technical Note:

Bulk electrical conductiviey” and sheer (swrface) resistivin” showld be derermined using ASTM D257

o national eyreivalents.
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ICO02  Metal alloys, metal alloy powder and alloyed materials. as tollows:

NB  SEEALSG IC202

Neote: TCOOO2 does not contrel metal allovs, metal alluy powder and alloyed materials, speciafly formulaied
Jor coating purposes.

Technicad Notes:

I The metal allovs in 1CON2 are those containing a higher percentage v weight of the stated metal than
of any other clemert.

2 Stress-rupture {ife' showld be measwred in accordance with ASTM standard F-139 or national
eyuivalents.

3. Low eycle faticue fife’ showld be measwred in accordance with ASTM standurd E-006 Recommended

Practice for Constent-Amplitude Low-Cyele Fatigue Testing’ or national equivalents. Testing should
be axial with aw average sivess ratio equal 1o | and a stress-concemtration factor (Ky equal 1o 1. The

average stress ratio Iy defined as maxinnm stress minis minimum swess divided by maximunt siress.
a. Aluminides, as follows:
1. Nickel aluminides containing a minimum of 153% by weight aluminium, a maximum of 38% by
weight aluminium and at least one additional alloying element;
2, Titanium aluminides containing 10% by weight or more aluminium and al least ong additional
alloying clement;
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1 COG2 continued

Metal alloys, as follows, made trom the powder or particulate material specitied in [C002.¢c..

Nickel alloys having any of the following:

a. A 'stress-rupture lite’ of 10 000 hours or longer at 923 K {(650°C) at a stress of 676 Ma;
or
b. A 'low cvele fatigue lite” of 10 000 cycles or more at 823 K (550°C) at a maximum

stress of 1 095 MPa;
Niobium alloys having any of the following:

a. A 'stress-rupture life' of 1¢ 000 hours or longer at | 073 K (800°C?} at a stress of 400
MPa; or

b. A low cyele Tatigue lifg" of 10 000 cycles or more al 973 K {700°C) al a maximym
stress of 700 MPa;

Titanium alloys having any of the tollowing:

. A stress-rupture life” of 10 000 hours or longer at 723 K (450°C) at a stress of 200 MPa;
or

b. A 'low eycle fatigue life’ of 10 000 cyeles or more at 723 K (450°C7) at a maximum
stress of 400 MPa;

Aluyminium alloys having any of the following:

a. A tensile strength of 240 MPa or more at 473 K (200°C); or
b. A tensile strength of 415 MPa or more at 298 K (25°C:
Magnesium alloys baving all of the following:

4. A tensile strength of 345 MPa or more; and

b. A corrosion ratc of less than 1 mmiyear in 3% sodium chloride aqueous solution
measured in accordance with ASTM standard G-3 1 or national equivalents:
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[CO02  continucd
e Metal alloy powder or particulate material, having all of the following:
1. Made from any of the following composition systems:

Techuical Nore:
X in the following equaly one or more afloving elements.

a. Nickel alloys (Ni-Al-X. Ni-X-Al) qualitied for turbine engine parts or components, i.e.
with less than 3 non-metallic particles {introduced during the manufacturing process)
larger than 100 pm in 107 alloy particles;

b. Niobium alloys (Nb-Al-X or Nb-X-Al Nb-8i-X or Nb-X-Si. Nb-Ti-X or Nb-X-Ti),
c. Titanium alloys (Ti-Al-X or Ti-X-Al);
d. Aluminium alloys (Al-Mg-X or Al-X-Mg, Al-Zn-X or Al-X-Zn. Al-Fe-X or Al-X-Fe);

or
e. Mapgnesium allovs {Mg-Al-X or Mg-X-Al);

2. Made in a conirolled environment by any of the lollowing processes:
a. "Vacuum alomisation':
b. '‘Gas atomisation’,
c. ‘Rotary atomisation’;

d. "Splat quenching’;

e, "Mell spinning’ and "comminution’;

bt

‘Meli extraction® and ‘comminution’;

‘Mechanical alloying': or

oo

"Plasma atomisation’; and

3. Capable of forming materials specified in 1C002.a. or [CO02.b.;
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1 COG2 continued
d.

Alloyed materials having all of the tfollowinyg:

b

Made from any of the composition systems specified in 1C002.¢.1;
[n the form of uncomminuted flakes, ribbons or thin rods: and

Produced in a controlled environment by any of the following:

a. "Splat quenching’;
b. ‘Melt spinning’; or
c. "Melt extraction'.

Technical Notes:

i

Ly

=

i

Veacuwwm atomisadion' is a process o reduce o molten stream of metal to droplets of a diconeter
0f 504 ym or less by the rapid evolution of a dissolved gas upon exposure to a vacuum.

'Gas aramisation' is a process to reduce a moften stream of metal alloy to droplets of 500 wm
diameter or less by a high pressure gas siredam.
Rertery alonrisation” is a process o veduce a stream o pool of molten melal (o droplels fo a
diamerer of 500 gem or less by centrifugdl foree.

‘Splat quenching' is a process (o solidify rapidic' a molicn metal stream impinging upon g
chilfed block, forming o flake-like produci.

"Welt spinning' s a process 1o solidifv rapidiv' a maolten metal siream impinging wpon u
rotating chifled Mok, jorming a fluke, ribbon ar rod-fike product.

‘Comminution' is a process 1o reduce a material to particles by crushing or grinding.

‘Medt extraction’ is a pracesy (o velidifi- rapidiv' and exivact a ribbon-like alloy product by the
insertion of a short segment of a ratating chilled block into o bath of a molten metal afloy,

Wechanical alloving' is an alfoying process resulting from the bonding, fraciuring and
rebonding of elemental and master alloy powders by mechanical impact. Non-meladlic
particles mav be incorporated in the alloy by addition of the uppropriate powders.

‘Plasma aromisation’ is g process to reditce o moften stream or sofid metal to droplety of 5TH}
pm diaireter or less, using plasma rorches in an inert gas emvironment.

‘Solidifi rapidiy' is @ process invelving the selidification of mofren materiaf at cooling raies
exceeding § 00 Kiec
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1C003 Magnetic metals, of all types and of whatever form, having any of the following:
a. Initial relative permeability of 120 000 or more and a thickness of 0,05 mm or less;

Technical Note:
Measurement of initial relative permeability must be performed on fullv anneated materials.

b. Magnetostrictive alloys having any of the following:
1. A saturation magnetostriction of more than 5 x T or
2. A magnelomechanical coupling facior (k) of more than 0.8; or
C. Amorphous or ‘nanocrystalling' alloy strips. having all of the Tollowing:
1. A composition having a minimum of 73% by weight of iron, cobalt or nickel;
2 A saturation magnetic induction (B ) of 1.6 T or more; and
3. Any of the following:
a. A strip thickness of 0,02 mim or less; or
b. An electrical resistivity of 2 x 107 ohm cm or more.

Technical Note:

Nunocrysialline marerigls i FOO3.¢ are those materials huving a crysial grain size of 30 nm or
/ ystal g :

dess, as determined by X-vav diffraction.
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1COG4  Uranium titanium alloys or tungsten alloys with & "matrix” bascd on iron, nickel or copper, having all of the
following:

a. A density exceeding 17,3 g,-"cm};
b. An elastic limit exceeding 880 MPa;
c. An ultimate tensile strength exceeding | 270 MPa: and

d. An elongation exceeding 8%,

1COG5  "Superconductive” "composite” conductors in lengths exceeding 100 m or with a mass excecding 100 g, as

follows:

a. "Superconductive” "composite” conductars containing one or more niobium-titanium 'filaments'.
having all of the following;
1. Embedded in a "matnix™ other than a copper or copper-based mixed "matrix"; and
2. laving a cross-section area less than 028 x 107 mm® (6 um in diameter for circular

"filaments'):

b. "Superconductive” "composite” conductors consisting of one or more “superconductive” ‘filaments’
other than niobium-titanium, having all of the following:
1. A Meritical lemperature” al zero magnetic induction exceeding 9,85 K (-263,31°C); and
2. Remaining in the "superconductive” state at a temperature of 4,2 K (-268,96°C) when exposed

to a magnctic field oriented in any dircetion perpendicular to the longitudinal axis of conductor
and corresponding to a magnetic induction of 12 T with critical current density exceeding |
750 Afmn’ on overall eross-section of the conductor;

i oar

C. "Superconductive” “composite” conduciors consisting of one or more "superconductive” filaments’
which remain "superconductive” above 115 K (-158,16°C).

Technical Note:
For the purpose of FCON5 filaments" mav be in wire, cplinder, filor, lape or vibbon form.
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1CO06  Tluids and lubricating materials, as follows:

4. Not used:
b. Lubricating materials containing, as their principal ingredients, any of the following:
1. Phenylene or alkylphenylene ethers or thio-cthers, or their mixtures, containing more than two

ether or thio-ether functions or nuxtures therzot} or

2. Fluorinated silicone fluids with a kinematic viscosity of less than 5 000 mm¥s (5 000
centistokes) measured at 298 K (25°C);

C. Damping or Motation Muids having all of the following:
1. Purity exceeding 99.8%:
2. Containing less than 25 particles of 200 pm or larger in size per 100 ml; and
3. Made from at least 85% of any of the following:

i, Dibromeotetrafluorocthanc {CAS 25497-30-7, 124-73-2, 27336-23-8);

b. Polvchlorotrifluorocthylene {oily and waxy modifications only); or
c. Polybromotrifluorocthvlene:
d. Fluorocarbon fluids designed for clectronic cooling and having all of the following:
1. Containing 85% by weight or morc of any of the following, or mixturcs thereof:
a. Monomeric forms of perfluoropolyvalkylether-triazines or perfluoroaliphatic-cthers:
b. Perflucroalkylamines;
c. Perfluorocycloalkanes: or
d. Perfluoroalkanes:

2. Density at 298 K (257C) of 1.5 g/ml or morc:
3. [n a liquid state at 273 K (0°C). and
4, Containing 60% or more by weight of fluorine.

Note: 1CO06.d. does not controf materials specifred and packaged ay nedical products.
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1COG7  Ceramic powders, ceramic-"matrix" "composite” materials and "precursor materials’, as follows:
NB. SEEALSG ICIO7.

a. Ceramic powders ot titanium diboride (TiB:} (CAS 12045-63-5) having total metallic impurities,
excluding inteniional additions, of less than 5 000 ppm, an average parlicle sive equal lo or less than 5
pm and no more than 10% of the particles larger than 10 pum;

b. Not used:

Snon

€. Ceramic-"matrix" "composite” materials as follows:

1. Ceramic-ceramic "composite™ materials with a glass or oxide-"matrix" and reinforced with any
of the following:

a. Continuous fibres made from any of the following materials:
L. ALO; (CAS 1344-28-1) or
2, Si-C-N; or

Note: 1CO07.c. L. does not condrol "compaosites” containing frbres with o rensite strength of
less than 700 MPa at 1 273 K (F 000°CH or tensile creep resistance of more than 1%

creep strain ai 10 MPa load and 1 273 K (1 000°C) for 1} hours.

b. Fibres being all of the lollowing:

1. Made from any of the following materials:
a. Si-N;
b. 51-C;

]

e Si-AlO-N:or

d. Si-0-N: and

2. Having a "specific tensile strength” exceeding 12,7 x 107m;
2. Ceramic “matrix™ "composite” materials, with a "mateix™ formed of carbides or nitrides of
silicon, zirconium or boroen;

(L. Nol used:

PE-CONS 54/20 [L/IGC/vm 90
ANNEX 1 RELEX.2.B EN



1 COG7 continued

3 'Precursor materials’ specially designed for the "production” of materials specified in 1C007.¢., as
follows:

1. Polyvdiorganosilanes;

2. Polysilazanes;

3. Polycarbosilazanes;
Technical Nuie:

For the purposes of 1CO07, ‘precursor materials' are special purpose polvmeric or metallo-organic materialy
used for the "production” of silicon carbide, silicon nirride, or ceramics with sificon, carbon and nitrogen.

f. Mot used.
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1C0G8  MNon-fluorinated polymeric substances as follows:

€.

Imides, as follows:

1.
2.

[}

Note:

Bismalcimides;

Aromatic polyamide-imides (PAL) having a 'glass transition temperature (T execeding 563 K
(290°C);

Aromatic polyimides having a 'glass transition temperature (T,)' exceeding 505 K (232°C7);

Aromatic polyetherimides having a 'glass transition temperature {(T,) exceeding 563 K
(290°C);

1CO08.a. comtrols substances in liguid or solid "fisible” form, Including resin, powder, peliet.

film, sheet, tupe or ribbon.

For non-"fusible"” uronatic polvimides in film, sheet, tape or ribhon form, see {4003,

PE-CONS 54/20

ANNEX 1

IL/IGC/vm 92
RELEX.2.B EN



1 COGE continued

b. Nol used:

c. Nol used:

. Polvarylene ketones;

g Polvarylene sulphides, where the arylene group is biphenylene, triphenylene or combinations thereof;

f. Polybiphenylenethersulphone having g 'glass transition temperature (T, exceeding 363 K (290°C),

Technical Notes:

I The ‘glass transition temperatire (T} for 1C008.a.2. thermoplastic marerials, TCO08.a.4, maierials
and 1COO8f maderials is determined wsing the method described in 18O [I357-2:1999 ar nationaf
equivalenrs

2 The ‘gluss transition temperature (T for [CO08.a.2. thermosetting materiols and [C8.a.3.

muaterials Is determined wsing the 3-point hend method described in ASTM D 7028-07 or equivalent
aarional standard. The rest is te be performed using a dry test specimen which has anained a
atinimum of 0% degree of cure as specified by ASTM E 21060-4 or equivalent national stundard,
and was cured wsing the combinarion of standard- and post-cure processes that vield the highest 1,

1C009  Unprocessed fluorinated compounds as follows:

4., Not used:

b. Fluprinated polyimides containing 10% by weight or more of combined fluoring;

C. Fluorinaled phosphazene elasiomers containing 30% by weight or more of combined fluorine.
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1CO10  "'Fibrous or filamentary materials”, as follows:

N B.

SEEALSG IC2I0 AND 9C1 0,

Technical Notes:

I For the purpose of calewlating “specifie tensile strength”, "specific modufus” or specific weight of
“fibrous or filamentary marerials” i [COH . YCHOR, TCOH e, or [COHe L b, the tonsile
strengih and nodidus should be determined by wsing Method A described in ISO 10618:2004 or
nutional equivalents.
2 Assessing the "specific tensife strength™, "specific moduius” or specific welght of non-unidirectionut
“fihrous or filamentary materials” (e g, fabrics, random mats or braids) i TC0 s o he based on
the mechanical properties of the constinuent unidirectional monofilaments (e.g.. monafilamenis. varns.
rovings or lows) prior to processing into the son-unidirectional "fibrous or filamentary materials”.
a. Organic "fibrous or filamentary materials". having all of the following:
l. "Specific modulus" exceeding 12,7 x 10" m; and
2. "Specific tensile strength” exceeding 23,5 x 10* m;
Note: [COH. does not controf polvethviene,
b. Carbon "fibrous or filamentary materials”, having all of the following:
1. "Specific modulus” exceeding 14,635 x 10" m; and
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1CO10.b. continued

2 "Specific tensile sirength” exceeding 26,82 x 10% m;
Note: 1COHLD. does not conrrol:
e, “Fibrous or filmnentary materials”, for the repair of "civil aircraft” structures or
faminates, having all of the foflowing:
i An area not exceeding 1 ar;
2 A length not exceeding 2.5 m: and
3. A width exceeding 15 mm.
b, Mechanically chopped, milled or cut carbon “fibrous or filamentary moterials™ 25,0 mm

or fess in length.

c. Inorganic "fibrous or filamentary materials", having all of the following:
l. Having any of the following:
a. Composed of 50% or more by weight silicon dioxide and having a "specific modulus”

exceeding 2,54 x 10%m; or

b. Not specified in 1C010.¢.La. and having a "specific modulus” exceeding 5.6 x 10° m;
and
2. Melting, softening. decomposition or sublimation point exceeding | 922 K {1 649°C}) in an

INEFt environnent:

Nare: OO ¢ does not control:
e Discontinuons, multiphase, polverystalline dlumina fibres in chopped fibre or rendom
mat form. containing 3% bv weight or more silica. with a "specific ntodulus™ of less
than 1) x J0° m;

h, Molvbdenunm and molvhdenum afloy fibres,
e, Boran fibres:
d. Discontintouy ceramic fthrex with a melting, softesing, decomposition or sublimation

peint lonver than 2 043 K (1 770°C) in an inert environment,
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1CO10 continued

d. "Fibrous or filamentary malerials”, having any ol the lollowing:
1. Composed ol any of the ollowing:
a. Polvetherimides speciied in 1C008.a.; or

b. Materials specified in 1C00.d. o 1C00%.1.; or

2. Composed of materials specified in 1C010.d.1.a. or 1C010.d.1.b. and ‘commimgled’ with other
fibres speeificd in 1C010.a., 1CQLO0.b. or 1CO10.c.;

Technical Note!

Commingled' is filament to filamenr blending of thermoplusiic fibres and refnforcement fibrey in
order to produce a fibre reinforcement “matrix" mix in total fibre form.

e Fully or partially resin-impregnated or pitch-impregnated  "fibrous or (lilamentary  materialg”
(prepregs), metal or carbom-coated Mibrous or filamentary materials™ (preforms) or 'carbon fibre
pretorms’, having all of the tollowing:

l. Having any of the following:
a. [norganic "fibrous or filamentary materials” specified in LC010.c.; or
b. Organic or carbon "fibrous or filamentary materials”, having all of the following:
B - . fu
L. "Specific modulus™ exccading 10,15 x 1¢ m; and

2, "Specific lensile sirenglh” excegding 17,7 x 10 im; ang
2. Having uny of the follopwing;
d. Resin or pitch, specified in 1C008 or 1C00%.b.;

b. 'Dynamic Mcechanical Analysis glass transition temperature (DMA T.) equal to or
exceeding 433 K {180"C) and having a phenolic resin; or
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1C010.c.2. continucd

c. ‘Dynamic Mechanical Analysis glass transition temperature (DMA T.) equal to or
exceeding 505 K (232°C) and having a resin or pitch, not specified in 1C008 or
1CO09.b., and not being a phenolic resin;

Note 1. Metal or carbon-coared "fibrows or filamentary mareriuls” fpreforms) or ‘carbon fibre
preformys’, not impregnated with resin or pitch, are specified by "fibrous or filamentary
materials" in 1CMG.a., 1CHOAL or 1CHLC.

Note 2: JC0I0.e. does not contral:

a. Epoxy resin "matrix" impregnated carbon fibrous or fillamentary matericds”
fprepregs) for the repair of "civil aiveraft” structures or laminates. having olf the
Joftowing,
i An area not exceeding 1 n’;
2 A length not exceeding 2.5 m: and
3. A width exceeding 15 mm.

h. Fufly or partially  resin-impregnaied  or pitch-impregnated  mechanically

Technical Notes:

chopped. mifled or cut carbon "fibrous or filumeniary materiads™ 23,00 mat or
fesy in length when using o resin or pitch other than those specified in 1CO08 ar
1C09.5,

{. "Carhbon fibre preforms’ are an ordered arrangement of wncoated or coated fibres intended
to cosistinne a framework of a part before the "matvix? is introduced to form a "composite”.
2 Fhe "Dynamic Mechanical Apalvsis glass transition temperature (DMA T)' for materials

spegified in FCO e, s determiined using the method deseribed in ASTM D 7028-07, or
equivalent national siandard, on a drmv test specimen. In the case of thermoser materials.
degree of cure of a drv test specimen shall he o minimum of 900 as defined by
ASTM F 2160-04 or equivalent national standard,
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ICOIL Mctals and compounds, as follows:

NB. SEEALSO MILITARY GOODS CONTROLS AND [CHT1.
a. Metals in particle sizes of less than 60 pm whether spherical, atomised, spheroidal, flaked or ground,
manufactured from material consisting of 99% or more of zirconium, magnesium and alloys thereof’
Technical Note:
The natural content of hafnivm in the circoniupt ((epicalle 29 10 7Y%} iy counted with the circoniun.
Note: The metals or wflovs specified in 1O a are controfled whether or not the metals or allovs
are encapswlated in aluminium, magnesium, zivconiim or bervifium,
b. Boron or boron alloys, with a particle size of 60 pm or less, as fullows:
1. Boron with a purity of 83% by weight or more;
2. Boron alloys with a boron content of 85% by weight or more:
Note: The meials or aflovs specified in [CH L. are controfled whether or not the metals or allovs
ere encupsulated in alumininm, magnesiim, irconium or bervilium.
c. Guanidine nitrate (CAS 506-93-43;
d. Nitroguanidine (NQ) (CAS 556-88-7).
AL See alve Military Goody Controls for metal powders mived with other substances to fora a mixture
Jormulated for militar: purposes.
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ICO12  Materials as follows:
Technical Note:
These materfaly are topleally used for nuclear heat sources.
i Plulonium in any form with a plutonium isolopic assay of plutonium-238 of more than 50% by
weight;

Nore: 10012 a. does not controf:
a. Shipments with a plutonivm content of | g or less;
b, Shipments of 3 "effective grammes” or less when comained in a sensing component in
instrunents,

b. "Previously separated” neptunium-237 in any form.
Nore: 1CO12.b. does not controf shipments with ¢ neptuninm-237 content of T g or less.

IC101 Materials and devices for reduced observables such as radar reflectivity, ultraviolet/infrared signatures and
acoustic signatures, other than those specified in 1C001, usable in ‘missiles’, "missile™ subsystems or
unmanned aerial vehicles specified in QA012 or 9A 1124,

Note |- 1CH includes:

a. Strectural materials and coarings specially designed for reduced radar veflectivity;

b, Coatings, including paints, specially devigned for rveduced or tailored reflectivity or
crissivify in the microwave, infrared or wltrevioler regions of the electromugnetic
spectrum.

Note 2- Q101 does not include coatings when specially used for the thermal controf of satellites.

I 1CI01 missife’ means complete rocket svstems and mmmanned aerial vehicle sysieins capable of a range
exceeding 300 k.
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IC102  Resaturated pyroelised carbon-carbon materials designed for space launch vehicles specified in 9AQ04 or
sounding rockets specified in $A 104,
1C107  Graphite and ceramic materials, other than those specified in 1C007, as follows:

a. Fine grain graphites with a bulk density of 1,72 gicm? or greater, measured at 28% K (15°C), and
having a grain size of’ 100 pm or less. usable for rocket nozzles and re-entry vehicle nose tips., which
can be machined to any of the following products:

1. Cylinders having a diameter of 120 mm or greater and a length of 30 mm or greater;

2. Tubes having an inner diameter of 65 mm or greater and a wall thickness of 25 mm or greater
and a length of 30 mm or greater; or

3. Blocks having a size of 120 mm x 120 mm x 50 mm or greater;
NB. See whso 0CH4.

b. Pyrolytic or fibrous reinforced graphites. usable for rocket nozzles and reentry vehicle nose tips usable
in "missiles”, space launch vehicles specified in 9A004 or sounding rockets specified in 9A104:

NB. See also NCOO4.

c. Ceramic composile maierials (dielectric constani less than & at any [requency from 100 MHx 10
100 GHz) for use in radomes usable in "missiles”, space launch vehicles specificd in 9A004 or
sounding rockets specified in A 104
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1C1G7 continued

d. Bulk machinable silicon-carbide reinforced untired ceramic, usable for nose tips usable in "missiles”,
space launch vehicles specified in 9AG04 or sounding rockels specified in 9A104;

e, Remnforced silicon-carbide ceramic composites, usable Tor nose tips, reentry vehicles and nozzle Maps
usable in "missiles”, space launch wvehicles specified in 9A004 or sounding rockets specitied in
QA 104,

f. Bulk machinable ceramic composite materials consisting of an ‘Ultra High Temperature Ceramic
(UEI'TCY matrix with a melting peint equal to or greater thun 3 000°C und reinforced with fibres or
filaments, usable for missile components (such as nose-tips, re-entry vehicles, leading edges, jet
vanes, control surfaces or rockel motor throal inserts) in "missiles”, space launch vehicles specified in
OA004, sounding rockets specified in 9A 104 or 'missiles’.

Note: 1CIN7 L does nor control "Ultra High Temperawre Coramic (UHTC) ' materials in non-

composite form.

Technical Note 1

In 1CTO7.1 'missile’ means complete rocket systems und wnmanned verial vehicle svstems capable of a

ranrge exceeding 300 ko

Technival Note 2-

‘g High Temperature Ceramics (UHTCH inchindes:

i Tiranium dibovide (Tiff:);

2 Zirconiwm diboride (ZrB>);

3. Niohinm diboride (NhB>;

4. Hafnium diboride (HfB:),

5 Tantalum diboride (Tuf )

6. Titanium carbide (TiC):

7. Zireonium carhide (ZeC);

& Niobium carbide (NBC);

12} Hufiiwm carbide (FfC);

Hil Tantalum carbide (Tol).
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1C1 Propellants and constituent chemicals for propellants, other than those specified in 1C011. as follows:
a. Propulsive substances;
1. Spherical or spheroidal aluminium powder other than that specified in the Military Goods
Controls, in particle size of less than 200 pm and an aluminium content of 97% by weight or
more, it at least 10% of the total weight is made up of particles of less than 63 um, according
o [SO 2591-1: 1988 or national equivalents;

Technical Note:
A particle size of 63 um (ISOQ R-365) corresponds 1o 250 mesh (Tyvler) or 230 mesh (ASTM standard

E-i1).
2. Metal powders, other than that specified in the Military Goods Controls, as follows:

a. Metal powders ol zirconium, beryllium or magnesium, or alloys of these metals, il al
least 90% of the total particles by particle volume or weight arc made up of particles of
less than 60 wm (determined by mcasurcnment techniques such as using a sicve, laser
difftaction or optical scanning). whether spherical, atomised. spheroidal, flaked or
ground, consisting 97% by weight or more of any of the following:

l. Zirconium;
2. Beryllium: or
3. Magnesium;
Technical Noe:
The natural content of hafnivm in the Zirconivm (typically 2% 1o 7% is counted with
the zirconium.
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ICI1 .42 continucd

b.

Nee:

Metal powders of either boron or boron alloys with a boron content of 83% or more by
weight, 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, atomised, spheroidal,
flaked or ground:

ICHH e 20 and TCFH 2.6, controls powder mixtures with o multimodal particte
distribution (e.g. mixtures of different grain sizes) if one or more modes ave controfied.

Oxidiset substances usable in liquid propellant rocket engines as follows:

a.
b.
C.

d.

[initrogen trioxide (CAS 10544-73-7);

Nitrogen dioxide (CAS 10102-44-0)dinitrugen Letroxide (CAS 10544-72-6);
Dinitrogen pentoxide {CAS 10102-03-1);

Mixed Oxides of Nitrogen (MON);

Technical Note:

Mixed Oxides of Nitrogen fMON) are solutions of Nirvic Oxide (NO} in Dinitrogen
Tetroxide/Nitrogen Dioxide (N>QOgNOs ) that can be used In missife systems. Fhere ave a range
of compositions that can be denocted as MONI or MONIj, where | and j are integers
representing the percentage of Nitric Oxide in the miixture fe.g., MONZ contains 3% Nitric
Oxide, MON2S 25% Nitric Oxide. An upper lintit is MONAQ, 40%, by weight).

€.

SEE MILITARY GOODS CONTROLS FOR Inhibited Red Fuming Nitric Acid
(IRFNA):

SEE MILITARY GOODS CONTROLS AND 1C238 FOR compounds composed of
fluorine and one or more of other halogens, oxygen or nitrogen.
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ICI L. continued

4. Hydrarzine derivatives as [ollows:
MNB. SEFALSO MILITARY GOODS CONTROLS.
a. Trimethylhydrazine (CAS 1741-01-1);
b. Tetramethylhydrazine (CAS 6415-12-9);
c. N.N-Digllylhydrazine (CAS 3164-11-4);
d. Allylhydrazine (CAS 7422-78-8):
. Ethylene dihydrazine (CAS 6368-98-0);
f. Monomethylhydrazine dinitrate:
g. Unsymmetrical dimethylhydrazine nitrate;
h. Hydrazinium azide (CAS 14546-44-2);
i 1. 1-Dimethylhydrazinium azide (CAS 227953-52-4) ¢ 1.2-Dimethylhydrazinium azide
(CAS 299177-50-7):
J- Hydrazinium dinitrate (CAS 153464-98-7);
k. Diimido oxalic acid dihvdrazine {CAS 3457-37-2);
1. 2-hydroxyethylhydrazine nitrate (HEHN},
m, See Military Goods Controls for Hydrazinium perchlorate:
. Hydraziniun: diperchlorate (CAS 13812-39-0):;
0. Methylhydrazine nitrate (MHN) (CAS 29674-96-2);
. 1,1-Diethylhydrazine nitrate (DEHN) ¢ 1.2-Diethylhydrazine nitrate (DEHN) {CAS
363453-17-2%
g J.6-Dihvdrazino tetrazine nitrate (1. 4-dihydrazine mtrate) (DHTNY
PE-CONS 5420 [LAJGC/ vm 104

ANNEX 1 RELEX.2.B EN



ICI L. continued

Lr

High encrgy densily materials, other than that specified in the Military Goods Conirols, usable
in 'missiles” or unmanned acrial vehicles specified in 9A012 or 9A112.a.;

a. Mixed fuel that incorporate both solid and liquid fuels, such as boron slurry, having a
mass-based energy density of 40 x 10" 1ikg or preater;

b. Cther high energy density fuels and fuel additives {e.p., cubane, ionic solutions, JP-10)
having a volume-based energy density of 37,5 x 10 Jim® or greater, measured at 20°C
and one atmosphere (101,325 kPa) pressure;

Note: 1CTTEa5h. does nor control fossit refined fuels and biofuels produced from
vegetables, including fuefs for engines certified for use in civil aviarion, wnless
specially formulared for ‘missiles’ or wnmanned aerial vehicles specified in
OMH 2 0r 9411 2.a..

Technical Nove:
In TCH a5 ‘missile” means complete rockel systems and unatanned aerial vehicle systems
capable of @ range exceeding 300 km,

Lvdrazine replacement fuels as follows:

d. 2-Dimethylaminocthylazide (DMAZ) (CAS 86147-04-8);
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IC111L continued

b.

Polymeric substances:

2.

6.

Carboxy-terminated polybwtadiene (including carboxyl-teeminated polybutadiena) (CTPB);

Hydroxy-terminated polvbutadiene (including hydroxyl-terminated polybutadiene) (HTPB)
(CAS 69102-90-5), other than that specified in the Military Goods Controls:

Polybutadiene-gerylic acid (PBAAY,
Polybutadiene-acrylic acid-acrylonitrile (PBAN) (CAS 25265-19-4 / CAS 6889 1-50-9);
Polytetrahydrofuran polyethylene glycol (TPEG);

Technical Note:
Polvtetrahypdrofuran polvethylene glecol fTPEG) is a Mock co-polymer of pafv 1 4-Butanediol
FCAS T10-63-4) and polvethilene ghveol (PEG) (CAS 23322-68-3),

SEE MILITARY GOODS CONTROLS FOR polyglyeidyl nitrate (PGN or poly-GLYN) (CAS
27814-9%- 8},

Other propellant additives and agents:

b3

[}

6.

SCE MILITARY GOODS CONTROLS [OR Carborancs, decaborancs, pentaborancs and
derivatives thereof’

Triethylene glycol dinitrate (TEGDN) (CAS 111-22-8%
2-Nitrodiphenylamine (CAS [19-75-3);

SEE MILITARY GOQODS CONTROLS FOR trimethylolethane trinitrate {TMETN) (CAS
3032-55-1):

Dicthylene glyeol dinitrate (DEGDN) (CAS 693-21-09;

Ferrocene derivatives as follows:
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ICI.c.6 continucd

a. SEE MILITARY GOODS CONTROLS FOR calocene (CAS 37206-42-11
b. SEE MILITARY GOODS CONTROLS FOR Ethyl ferrocene (CAS 1273-89-8);

. SEE MILITARY GOODS CONTROLS FOR n-Propyl ferrocens (CAS 1273-92-3)150-
propyl ferrocene (CAS 12126-81-7x:

d. SEE MILITARY GOODS CONTROLS FOR n-butyl ferrocene {CAS 31904-29-7};
c. SEE MILITARY GOODS CONTROLS TFOR Pentyl ferrocene (CAS 1274-00-6);

f. SCE MILITARY GOODS CONTROLS FOR Dicyelopentyl ferrocene (CAS 12586]-
17-8%

SEE MILITARY GOODS CONTROLS FOR Dicyclohexyl ferrocene;

SEE MILITARY GOODS CONTROLS FOR Diethyl ferrocene {CAS 1273-97-8);
i SEE MILITARY GOODS CONTROLS FOR Dipropyl ferrocene;

j. SEE MILITARY GOODS CONTROLS FOR Dibutyl lerrocene {CAS 1274-08-4);
k. SEE MILITARY GOODS CONTROLS FOR Dihexyl ferrocene (CAS 93894-59-8);

1. SEE MILITARY GOODS CONTROLS FOR Acetyl lerrocene {CAS 1271-55-2) 7 1,1-
diacetyl ferrocene (CAS 1273-94-5);

m. SEE MILITARY GOODS CONTROLS FOR Ferrocene carboxvlic acid (CAS [271-42-
Ty 1,1I'-Ferrocenedicarhoxylic acid {CAS 1293-87-4) :

n. SEE MILITARY GOODS CONTROLS FOR butacene (CAS 123856-02-4),

it

0. Crther ferrocene derivatives usable as rocket propellant burning rate modifiers, other
than those specitied in the Military Goods Controls.

Note: 1CI1.c.6.0. does nor control ferrocene derivatives that contain a siv carbon
aromatic functional group attached to the fervocene molecule.

7. 4.5-Diazidomethyl-2-methyl-1.2 3-triazole (iso-DAMTRY), other than that specified in the
Military Goods Conirols.

d. 'Gel propellants’, other than that specified in the Military Goods Controls, specifically formulated for
use in 'missiles’.

Techiical Notes:

i In 1CTH d o el propellant’ is u fuel or oxidiser formulation wsing a gellant such as silicates.
kaolin (clav), carbon or any polymeric geflant.

2 In TCHLd a ‘missife’ means complete rocket sostems and wmmanned aerial vehicle systems
capable of a rasige exceeding 306 km.

Note: For propeflants and constituent chemicaly for propelfonts nof specifivd in 1CHT, see the Military
Croods Contrody.
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IC116  Maraging steels, useable in "'missiles’, having all of the following:

NB  SEEALSG IC2f6.

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 GGPa in the precipitation hardened stage; and
b. Any of the following forms:
1. Sheet, plate or tubing with a wall or plate thickness equal to or less than 5,0 mm;
2. Tubular forms with a wall thickness equal to or less than 50 nun and having an inner diameter

equal o or greater than 270 mm.

Techiical Note §:
Muruging steels are iron affov:

I Creneraliy characterised by high nickel, very low carbon content and the use of substitutional elementy
or precipitates fo prodice strenethening and age-hardening of the alloy: and
2. Subjected o hear treatment cveles to facilitaie the martensitic transformarion process (sofution

annedaled stage) and subsequently age hardened (precipitation hardened stage).

Technical Nofe 2:
fn FCHIG 'missife’ means complete rocket systems and unmanned aerial vellicle svstems capable of o range
exceeding 300 k.
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IC117  Muaterials for the tabrication of "'missiles’ components as follows:

€.

Technical Note:

Tungsten and alloys in particulate form with g tungsten content of 97% by weight or more and a
particle size of 30 % 10° m {50 pm) or less;

Molybdenum and alloys in particulate form with a molvbdenum content of 97% by weight or more
and 4 particle size of 50 x 1077 m (50 pm} or less:

Tungsten materials in solid form having all of the following:

1. Any of the following material compositions:
a. Tungsten and alloys containing 97% by weight or more of tungsten:
b. Copper infiltrated tungsten containing 80% by weight or more of tungsten; or
c. Silver infiltrated tungsten containing 80% by weight or more of tungsten; and
2. Able to be machined to any of the following products:
4. Cylinders having 4 diameter of 120 mm or greater and a length of 50 mm or greater;
b. Tubes having an inner digmeter of 65 mm or greater and a wall thickness of 25 mm or
greater and a length of 30 mm or greater; or
¢ Blocks having a size of [20 mm by 120 aun by 50 mm or greater.

e 1CHT7 ‘missile’ means complete rocket svstems and unmanncd acrial vehicle svstems capabie of o range

exceeding 300 ko,
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IC118  Tianium-stabilised duplex stainless steel {Ti-DSS) having all of the following:

a. Having all of the tollowing characteristics:

l. Containing 17,03 - 23.0% by weight of chromium and 4.5 - 7.0% by weight of nickel:

2. Having a titanium content of greater than 0, 10% by weight; and

3. A ferritic-austenitic microstructure (also referred to as a two-phase microstructure) of which at

least 10% by volume (according to ASTM E-1181-87 or national equivalents) is auslenite; and

b. Having any of the following forms:

1. Ingots or bars having 4 size of 100 mm or more in cach dimension;

2. Sheets having a width of 600 mm or more and a thickness of 3 mm or less; or

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

10202 Alloys, other than those specified in 1C002.b.3. or .b.4., as follows:

a. Aluminium alloys having both of the following characterisiics:
1, ‘Capable ol an ultimate tensile strength oF 460 MPa or more at 293 K (20°C); and
2. [n the form 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. [n the form of tubes or cylindrical solid forms {including forgings) with an outside diameter of

more than 75 mm.

Technical Note:
The plirase aflovs ‘capable of encompasses allovs before or after heat rreaimenr,
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1C210  Tibrous or filamentary matcrials’ or prepregs, other than those specificd in 1C010.a., b, or ... as follows:

i Carbon or aramid 'fibrous or filamentary materials' having either of the following characteristics:
1. A "speeific modulus™ of 12,7 x 10° m or greater; or
2. A "speeific tensile strength” of 23,5 x 10 m or greater;
Nore: 10210.a. does not control aramid [fibrous or flumentary materials’ having 0,25 by weight or
more of an exster based fibre surfice modifier;

b. Cilass '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 7.62 x 10* m or greater:

c. Thermoset resin impregnated continuous "yarns", "rovings", "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.
or.b.

Technical Note:
The resin forms the matrix of the composite.
Note: In 1C2H0. fibrous or filomentary maferials' is restricred to coninuous "monnfilaments”,
"varns” "rovings”, "tows” or "tapes”.
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1C216  Maraging stecl, other than that specified in 1C116, ‘capable of an ultimate tensile strength of 1 950 MPa or
more, at 293 K (20°C).

Note: 1C2H6 does not controf forms bowhich all Tinear dimensions are 75 mat or less,

Technical Note:
The plirase maraging steel ‘capable of' encompasses maraging steel before or after heaf treatment,

10225 Boron enviched in the boron-10 ("B} isotope to greater than its natural isotopic abundance, as follows:
elemental boron, compounds, mixtures containing boron, manufactures thereot, waste or scrap ot any of the
foregoing,

Nete: In 1C225 mixtures containing boron include boron loaded materiads,

Technical Nofe:
The natural isorapic abundance of horon-11 is approximately 18.5 weight per cent (21} atom per cent).

1C226  Tungsten, tungsten carbide, and alloys containing more than 90% tungsten by weight, other than that
specified in 1C 117, having both of the following characteristics:

a. [n formis with a hollow cylindrical symmetry (including cylinder segments) with an inside diameter
between 100 mm and 304 mm: and

b. A mass greater than 20 kg,

Note: [C226 does nor confrol manufuciures specially designed as weighis or ganmma-rayv colfimators,

1C227  Caleium having both of the following characteristics:

a. Containing less than | 000 ppm by weight of metallic impurities other than magnesium; and
b. Containing less than 10 ppm by weight of boron.
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1C228  Mugnesium having both of the following characteristics:
i Containing less than 200 ppm by weight of metallic impuritics other than culcium; and
b. Containing less than 10 ppm by weight of boron.
10229 Bismuth having boih of the fellowing characterisiics:
i A purily of 99.99% or greater by weight: and
b. Containing less than 10 ppm by weight of silver.
10230 Beryllium metal, alloys containing more than 30% beryllium by weight, beryllium compounds. manufactures
thereof. and waste or scrap of any ol the loregeing, other than that specified in the Military Goods Controls,
NB  SEEALSO MILITARY GOODS CONTROLS.
Note: 1C230 does nor coniral the following:
a. Metal windows for X-ray machines. or for bore-hole logging devices:
h. Oxide shapes in fabricated or semi-fabricated  forms specially designed  for electronic
compaonent parts or as substrates for electronic circnits;
<. Bervl (silicare of berpilinn and aluminiuni) in the form of emeralds or agnamarines.
1C231 Hafnium melal, alloys conlaining more than 60% halnium by weight, hafnium compounds conlaining more
than 60% hafhium by weight, manutactures thereof, and waste or serap of any of the forcgoing.
10232 Helium-3 (*lHe), mixtures containing helium-3, and products or devices containing any of the foregoing.
Note: [C232 does nor control a product or device containing less than 1 g of helium-3.
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1C233  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, allovs, compounds, mixtures containing
lithium, manulactures thereol, wasle or serap ol any of the foregoing.

Note: 1C233 does nor control thermoluminescent dosimeters.

Technical Note:
The narural isotopic abimdunce of fithiwn-6 (s approximately 8.5 weighr per cent (7.3 arom per cent).

1C234  Zirconium with a hatiium content of less than | part hafnium to 300 parts zirconium by weight, as follows:
metal. allovs containing more than 50% zirconium by weight, compounds, manufactures thereof, waste or
scrap of any of the foregoing, other than those specified in 0AOG] £,

Note: 1C234 does nor contro circonivm in the form af foil having a thickness of (L 1 mn or fess.

1C235  Tritium, tritium compounds, mixlures conlaining triium in which the ratio of witium 10 hydrogen atoms
exceeds | part in 1 000, and products or devices containing any of the foregoing.,
Note: 1C235 does nof control a product or device containing less than 148 x 107 GBqy (40 Ci) of tritium,

10236 'Radionuchides' appropriate for making neutron sources based on alpha-n reaction, other than those specified
in GCO01 and LCO12.4., in the following forms:

a. Llemental;

b. Compounds having a total activity of 37 GBg/'kg {1 Ci‘kg) or greater;
C. Mixtures having a total activity of 37 GBq/kg (1 Ci'kg) or greater;

d. Products or devices containing any of the forcgoing.

Nove: TC236 does nor control a product or device contuining less than 3.7 GBy (100 inillicuries) of activity,

Technical Note:

fn [C236 radivnnclides’ are any of the follmving:
Actininm-225 £ de)

Aetininm-227 ¢ ¥ 4y

Culifirenium-233 (“4Cf)

Curtum-240 (7%

Curivm-241 (7'Cm)

Curiwm-242 (% Cm)
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1C236  Technical Note continucd

Crrium=243 Y Cmy
Curtum-244 +Cmy
Einsteinium-253 (77Eys)
Einsteinium-254 £Ey)
Gadolinium-148 (7Gd)
Plutonium-236 ¢ Pu)
Phonium-238 (741}
Polonium-208 (~™Po}
Polonium-209 7™ Py)
Polonium-210 (-""Po)
Radium-223 (X Ruj
Thorium-227 ¢°Th)
Thoritm-228 £~ Th)
Uranium-230 38
Urgniwm-232 (1)

10237 Radium-226 {**Ra), radium-226 alloys, radium-226 compounds, mixtures containing radium-226,
manufactures thereof, and products or devices containing any of the foregoing.
Nore: TC237 does nor contral the following:

a. Medical applicators;

b. A product or device containing less than 037 GBg (1) miflicuries) of radivm-226.
1C238  Chlorine trifluoride (CLF3).
1239 High explosives, other than those specified in the Military Goods Controls, or substances or mixtures

containing more than 2% by weight thereof, with a crystal density greater than 1.8 géfem’ and having a
detonation velocity greater than 8 000 in/s.
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1C240  Nickel powder and porous nickel metal, other than those specificd in 0C003, as follows:

i Nickel powder having both of the following characteristics:
1. A nickel purity content of 99,00 or greater by weight; and
2. A mean particle size of less than 10 pm measured by American Socicty for Testing and

Materials (ASTM} B330 standard;
b. Porous mickel metal produced from materials specified in 1C240.a.

Norte: 1C240 does not condrod the following:

a. Filamentary nickel powders;
2 Single porous nickel sheets with an area of 1 000 o’ per sheet or fess.,

Technical Note:
TC240.5. refers to porous metal formed by compacting and sintering the materials in fC240.0. to form a
metal marerial with fine pores interconnected throughout the structure.,

10241 Rhemium, and alloys containing 90% by weight ot more rhenium; and allovs of rhenium and tungsten
containing 90% by welight or more of any combination of rhenium and tungsten, other than those specitied in
1C226, having both ol the lollowing characteristics:

d. In forms with a hollow cylindrical symmetry (including cylinder segments} with an inside diameter
between 100 and 300 mm: and

b. A mass greater than 20 kg,
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1C350  Chemicals, which may be used as precursors for toxic chemical agents, as follows, and "chemical mixtures”
containing one or more thereot:

NB.  SEE ALSQ MILITARY GOODS CONTROLS AND [C450.

1. Thiodiglycol (CAS 111-48-8);

2 Phosphorus oxychloride (CAS 10025-87-3)

3 Dimethyl methylphosphonate (CAS 756-79-6);

4. SEE MILITARY GOODS CONTROLS for Methyl phosphonyl difluoride (CAS 676-99-3};
5. Methyl phosphonyl dichloride (CAS 676-97-1);

6. Dimethyl phosphite (DMP) (CAS 868-85-9):

7. Phosphorus trichloride (CAS 7719-12-2);

8. Trimethy] phosphite {TMP) {CAS 121-45-9%

9. Thionyl chloride {CAS 7719-09-7):

10.  3-Hydroxy-l-methylpiperidine (CAS 3534-74.3%:

11, NN-Diisopropyl-{beta)-aminocthyl ¢hloride (CAS 96-79-7);
12.  N.N-Diisapropyl-{beta)-aminoethane thiol (CAS 5842-07-9);
13, 3-Quinuclidinol {CAS 1619-34-7),

14, Potassium fluoride (CAS 7789-23-3).

15, 2-Chloroethanol (CAS 107-07-3);

16, Dimethylamine (CAS 124-40-3);

17.  Dicthyl cthylphosphonate (CAS 78-38-6);

18.  Diethyl N.N-dimethylphosphoramidate (CAS 2404-03-7);

19, Diethyl phosphite (CAS 762-04-9);

20.  Dimethvlamine hydrochloride (CAS 506-39-2):

21, Ethyl phosphinyl dichloride (CAS 1498-40-4};

22, Ethyl phosphonyl dichloride (CAS 1066-50-8);

23, SEE MILITARY GOODS CONTROLS for Ethiyl phosphony! difluoride {CAS 753-98-0);
24, Hydrogen fluoride {CAS 7664-39-3);

25, Methyl benzilate (CAS 76-89-1);

PE-CONS 54/20 [L/IGC/vm 117
ANNEX 1 RELEX.2.B EN



1C350  continued

26, Methyl phosphinyl dichloride (CAS 676-83-5);

27, N.N-Disopropyl-{betaj-amino ethanol (CAS 96-30-0};

28.  Pinacolyl alcohol (CAS 464-07-3):

29, SEE MILITARY GOODS CONTROLS for O-Lthyl O-2-diisopropylaminocthyl methylphosphonite
(QL} {CAS 57836-11-8);

30.  Tricthyl phosphite (CAS 122-52-1);

31, Arsenic trichloride (CAS 7784-34-1)

32. Benzilic acid {C AS 76-93-7;

33, Diethyl methylphosphonite (CAS 15715-41-0),

34, Dimethyl ethylphosphonate (CAS 6163-75-3);

35.  Fihyl phosphiny] difluoride (CAS 430-78-4);

36, Methyl phosphiny] difluoride (CAS 753-59-3);

37.  3-Quinuclidone (CAS 3731-38-2)

38, Phosphorus pentachloride (CAS 10026-13-8);

39, Pinacolonc (CAS 73-97-8);

40). Potassium cyanide {CAS 151-30-8);

41, Potassium bifluoride (CAS 7789-29-9);

42, Ammonium hydrogen fluoride or ammeniunm bifluoride (CAS 1341-49-7);

43, Sodium fluoride (CAS 7681-49-4):

44, Sodivm bifluoride {CAS 1333-83-1);

45. Sodium cyanide (CAS 143-33-9);

46.  Triethanclamine (CAS 102-71-6);

47.  Phosphorus pentasulphide (CAS 1314-80-3);

48.  Di-isopropylamine (CAS L0§-18-9).

49.  Diethylaminoethanol {(CAS 100-37-8);
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1C350  continued

50, Sodium sulphide {CAS 1313-82-2);

51, Sulphur monochloride (CAS 10025-67-9);

52, Sulphur dichloride {CAS 10545-99-0);

53, Triethanolamine hydrochloride (CAS 637-39-8);

534.  N.N-Diisopropyl-(beta)-aminoethyl chloride hydrochloride (CAS 4261-68-1);

35, Methylphosphonic acid (CAS 993-13-5);

56.  Diethyl methylphosphonate (CAS 683-08-9);

57.  N.N-Dimethylaminophosphoryl dichloride (CAS 677-43-0);

58, Triisopropyl phosphite (CAS 116-17-0);

59.  Lthyldicthanolamine (CAS 139-87-7Y.

60.  0.,0-Dicthyl phosphorothioate (CAS 2465-65-8);

61, O.0-Diethyl phosphoradithioate (CAS 298-06-6);

62.  Sodium hexafluorosilicate (CAS 16893-85-9);

63.  Methylphosphonothioic dichloride (CAS 676-98-2).

64, Diethylamine {CAS 109-89-7);

65.  N.N-Diisopropylaminoethanethiol hydrochloride (CAS 41480-75-5);

66.  Methyl dichlorophosphate (CAS 677-24-7);

67.  Ethyl dichlorophosphate (CAS 1498-51-7);

6%.  Methyl ditluorophosphate (CAS 22382-13-4);

69, Ethyl difluorophosphate (CAS 460-52-6);

70.  Dicthyl chlorophosphite (CAS 589-57-1 )

71.  Methyl] chlorofluorophosphate {CAS 754-01-8);

72, Ethyl chlorofluorophosphate (CAS 762-77-6);

73.  N.N-Dimcthylformamidine {CAS 44205-42-7);

4. N.N-Dhethylformamidine {CAS 90324-67-7);

75, N.N-[Mpropyllformamidine {CAS 48344-20-8);

76.  N.N-Diisopropylformamidine (CAS 857522-08-8);

77, N.N-Dimethylacetamidine (CAS 2809-14-0Y;

78.  N.N-[Xethylacelamiding (CAS 14277-06-6)

79.  N.N-Dipropylacctamidine (CAS 1339536-99-0);

80.  N,N-Dimethylpropanamidine (CAS 56776-14-8);

8. N.N-Dicthylpropanamidine (CAS 84764-73-8);

52.  N.N-Dipropylpropanamidine (CAS 1341496-89-6];

83.  N,N-Dimethylbutanamidine (CAS 1340437-35-5);

84.  N.N-Diethylbutanamidine (CAS 53510-30-8);

85, N.N-Dipropylbutanamidine (CAS 1342422-35-8);

86.  NN-Dhisopropylbutanamidine (CAS 1315467-17-4);

87. N.N-Dimcthylisobutanamidine (CAS 321881-25-8);

8E. N,N-Diethylisohutanamidine (CAS 1342789-47.2);

82 N,N-Dipropylisobutanamiding (CAS 1342700-45-1),
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1C350  continued

Nuore 1

Note 2:

Nenter 3;

Note 4:

For exports to "Srates not Pariy ro the Chemical Weapons Comvention”, 1C350 does nor
contral "chemical mivtures” containing one or more of the chemicals specified in entries
JC330.1, .3, 5. 01,02, 13, F7, 18, .24, .22, .26, .27, .28, 31, .32, .33, .34, .33. .36, .54, .55,
6, 537, .63 and .63 in which no individually specified chemical constitutes more than 10% by
the weight of the mivture.

For exporis to "States Puriv (o the Chemical Weapons Convention”. 1C350 doex nor conirol
“chemical mixtures” comaining one or more of the chemicals specified in emprios JCI3001, 3,
SOLHE R 03 07 8 202226, .27, 28, 38, .32, .33, .34, 33, 36, 54, .55, .36..57, .63
and 65 in which no ndividuallv specified chemical constitictes move than 30% by the weight of
the mixeure.

FC330 does not control "chemical mixtures” containing one or more of the chemicals specified
trentries TC350.20.6, 7, 8, .9, 10, 14, 15, 16, 19,20, 24, 25, 30, 37, 38 39 40, 41,
42, .43, .44, 45, .46, 47, .48, 49, .50, 51, 532, .33, .38, .39, .60, 61 .62, .64, .66, .67, 64 .69,
70717273 .74, 75, .76, 77,78, 79, 80, 81 82 K3 84, 85, 86, 87, 88 and 8% in
which no individually specified chemical constitutes more than 30% by the weight of the
mixiure.

10350 does not control products identified as consumer goods packaged for retail sale for
personal use or packaged for individual use.
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IC351  Human and animal pathogens and "toxins”, as follows:

€.

Viruses, whether natural, enhanced or modified, cither in the form of "isolated live cultures™ or as
material including living material which has been deliberately inoculated or contaminated with such

cullures, as lollows:

1

2.
3.
4

Adrican horse sickness virus;
African swinc fever virus:

Andes virus:

Avian mluenza virus, which are:

Uncharacterised: or

Defined in Annex [(2) EC Directive 2005/94/EC’ (O.). L.1G 14.1.2006 p.16} as having
high pathogenicity, as follows:

d.
b.

2,

Type A viruses with an [VP] (intravenous pathogenicity index) in 6 week old
chickens of greater than 1.2: or

Type A viruses of the subtvpes FIS or HI7 with genome sequences codified for
multiple basic amino acids at the cleavage site of the hacmagplutinin molecule
similar (o thal observed for other HPAI  viruses, indicating that the
hacmagglutinin molccule can be cleaved by a host ubiquitous protease:

Bluetongue virus;

Chapare virus;

Chikungunya virus;

Choclo virus;

Crimean-Congoe hemorrhagic fever virus:

Not used:

Dobrava-Belgrade virus;

Eastem equine encephalitis virus,

Ebolavirus: all members of the Ebolavirus genus;
Foot-and-mouth disease virus;

Goatpox virus;

Guanarito virus:

Hantaan virus;

Hendra virus (Equine morbillivirus);

Suid herpesvirus 1 (Pseudorabies virus; Awjeszky's disease);
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1C351.a.

continucd

20.
21
22,
23
24,
25,
26.
27.
28.
29
30.
3L
32
33
34.
35.
36.
37.
38,
39
440.
41.
43.
43,
44,
45,
46.
47.
4%,
49,

Classical swine fever virus {Hoy cholera virus),
Japanese encephalitis virus;

Junin virus;

Kyasanur Forest disease virus;
Laguna Negra virus;

Lassa virus,

Louping ill virus;

Lujo virus;

Lumpy skin disease virus;
Lymphocytic choriomeningitis virus;
Machupo virus;

Marburgvirus; all members of the Marburgvirus genus;
Monkevpox virus;

Murray Valley encephalitis virus;
Newcastle disease virus;

Nipah virus;

Omsk hemorchagic fever virus;
Oropouche virus;
Peste-des-petits-ruminants virus;
Swine vesicular disease virus;
Powassan virus:

Rabies virus and all other members of the Lyssavirus genus:

Rift Valley fever virus;
Rinderpest virus;

Rocio virus;

Sabia virus;

Scoul virus;

Sheeppox virus;

Sin Nombre virus;

St. Louis cneephalitis virus;
Poreme Teschovirus:

PE-CONS 54/20

ANNEX 1

[L/IGC/vm

RELEX.2.B

122
EN



1C351.a.

continucd

51, Tick-borne encephalitis virus {Far Eastern subtype);

52. Variola virus;

53.  Venezuelan equine encephalitis virus;

54, Vesicular stomatitis virus;

35, Western equine encephalitis virus:

50, Yellow fever virus:

57 Severe acute respiratory syndrome-related coronavirus (SARS-related coronavirus);
58. Reconstructed 1918 intluenza virus;

59, Middle East respiratory syndrome-relaled coronavirus (MERS-related coronavirus);
Not used;

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:

[ R R R

10.
1.

13

13.
14.
135,
16
17.
18.
15,

[
[do—

Bacillus anthracis:

Brucella abortus:

Brucella melitensis;

Brucella suis;

Burkholderia mallei {Pseudomonas mallei);

Burkholderia pscudemallei {Pscudomonas pscudomallei);

Chlamydia psittact (Chlamydophila psittact);

Clestridium  argentinense (formerly known as Clostridium botulinum Type G), botulinum
neurotoxin producing strains:

Clostridium baratii, botulinum neurotoxin producing strains;

Clostridium botulinum;

Clostridium butyricum, botulinwm neurotoxin producing strains;

Clostridium perfringens epsilon toxin producing types;

Coxiclla burnetit;

Francisella tularensis;

Mycoplasma capricolum subspecies capripneumoniae (strain F38):

Mycoplasma mycoides subspecies mycoides SC (small coleny);

Rickettsia prowazekai;,

Salmonella enterica subspecies enterica serovar Typhi (Salmonella typhi);

Shiga toxin producing Escherichia coli (STEC) of serogroups 026, 045, 0103, 0104, O111,
O121, 145, O157, and other shiga toxin producing serogroups;

Note:

Shiga toxin producing Escherichia coli (STECY inchudes inter afiv enterchaemorvhagic E. colt
tEHEC). verotoxin producing E. coli (VTEC) or veroctotoxin producing E. coli (VTEC).
Shigella dysenteriac;

Yibrio cholerae;

Yersinia peshis;
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1C351  continued

"Toxins". as follows, and "sub-unil of loxins" thereol:

L A T

-~

9.

10.
11,
12.
13.
14,
15.
16.
17.
18.
14,

Nate:

Botulinum toxins;

Clostridium perfringens alpha, beta 1. beta 2, epsilon and iota toxins;
Conotoxins:

Ricin;

Saxitoxin;

Shiga toxins {(shiga-like toxins, verotoxims and verocytotoxins}
Staphylococeus aureus enterotoxins, hemolysin alpha toxin, and toxic shock syndrome toxin
(formerly known as Staphylococcus enterotoxin F);

Tetrodotoxin;

Not used,

Microcystins (Cyanginosins);

Allmoxins;

Abrin;

Cholera toxin;

Diacctoxyscirpenol;

T-2 toxin:

HT-2 toxin;

Modecein;

Volkensin;

Viscumin (Viscum Album Lectin 17;

10331 d does not control botulinum toxing or conotoxing in product form meeting all of the

following criteria:

I Are pharmacewtical formulations designed for human administration in the {reatment of
medical conditinns;

Are pre-packaged for distribution as medical products;

Are authorised by a state awthority to be marketed ay medicad products.

s Lo
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1C351  continued

e. Fungi, whether natural, enhanced or moditied, either in the form of "isolated live cultures” or as
malerial including living material which has been deliberately inoculated or contaminated with such
culturcs, as follows:

. Coccidioides immitis;
2. Coceidioides posadasii.

Nate: FC351 does not contre! "vaccines™ or "immunotoxins "

IC353  'Genetic elements' and 'genetically-modificd organisnis’, as follows:

a. Any 'genetically-modified organism' which contains, or 'genetic element’ that codes for, any of the
following:
1. Any gene or genes specific to any virus specified in 1C351.a. or 1C354.a.;
2. Any gene or genes spegific to any bacterium specified in 1C351.¢. or 1C354.b. or fungus

specitied in 1C351.e. or 1C354.c., and which is any of the following:

4. [n itself or through its transcribed or translated products represents a significant hazard
to human., animal or plant health: oc

b. Could 'endow or cnhance pathogenicity'; or
3. Any "toxins” specified in 1C351.d. or "sub-units of toxins” therefor;
b. Not used.
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1C353 continued

Technical Notes:

i

‘CGenetically-modified organismy’ inclide organisms in which the nucleic acid sequences have been
created or altered by deliberate molecular manipulation,

‘Genetic clements’ include inrer alic chromosomes, genomes, plasmids, transposons, vecrors and
inuctivated organisms coniaining recoverable nuclele acid fragmenis, whether genctically modified or
winmadified, or chemically syithesised in whale or in part. For the purposes of the genetic elementy
control, nicleic acids fronr an inactivated organism, virus, or sainple arve considered recoverable if
the inactivation and preparation of the material i itended or known to facifitate isolation,
purification, umplification, detection, or identification of micteic acids,

Endow or enhance pathogenicing is defined as when the insertion or integeation of the nucleic acid
sequence or sequences is‘are likely to enable or increase a recipient organism's abiline o be used 1o
delibevately cause divease or death. Thiv might include alterations fo, inter aliu: virvlence,
fransmissibilivv. stability, rouwte of infection, host range, reproducibility, abilitv o evade or suppress
fost immunity, resistance to medical countermeusures, or detectuhiliiy.

Nore 1. 1C333 does nor control nucleic actd seguences of shiga toxin producing Escherichia coll of

Note 2.

serogroups 026, O45, G5, QI04, OIf), QI2F 0143, OI57, and other shiga foxin
producing serogroups, other than those genetic elements coding for shiga toxin, or for its
subnits.

. 10352 does nof control "vaccines ™.
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1C354  Plant pathogens. as tollows:

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

1. Andean potato latent virus (Polato Andean lalent tymovirus):
2. Potato spindle tuber viroid;

b. Bacteria. whether natural, enhanced or modified, cither in the form of "isolated live cultures” or as

matcrial which has been deliberately inoculated or contaminated with such cultures, as follows:

l. Xanthomonas albilincans;

2. Xanthomonas axonopodis pv. citri (Xanthomonas campestris pv. citri A) [Xanthomonas
campestris pv. citri);

3, Xanthomonas oryzae pv, oryzae (Pseudomonas campestrs py, oryzag);

4, Clavibacter michiganensis subsp. sepedonicus (Corynebacterium  michiganensis  subsp.
sepedonicum or Corynebacterium sepedonicum);

3. Ralstonia solanacearum, race 3, biovar 2;

c. Fungi. whether natural. enhanced or moditicd, cither in the form of “isolated live cultures” or as

material which has been deliberately incculated or contaminated with such culiures, as follows:

1. Colletotrichum kahawae (Colletotrichum coffeanum var. virulans):

2, Cochliobolus mivabeanus (Helminthosporium oryzae);

3. Microcyelus ulei (syn. Dothidella ulei):

4, Puccinia graminis ssp. graminis var. graminis / Puceinia graminis ssp. graminis var. stakmanii

(Puccinia graminis [syn. Puccinia graminis f. sp. tritici]);

3. Puccinia stritforinis (syn. Puccinia glumarumy;

0, Magnapotlhe orysae (Pyricularia oryzae);

7. Peronosclerospora philippinensis { Peronosclerospora sacchari);

8. Sclerophthora rayssiae var. zeae:

9. Synchytrium endobioticium;

10.  Tilletia indica;

11.  Thecaphora solani.
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[C450  Toxic chemicals and toxic chiemical precursors, as follows, and "chemical mixtures” containing onc or more
thereof:

NB.  SEEALSQ ENTRY 1C350, 1C358.d. AND MILITARY GOODS CONTROLS.

a. Toxic chemicals, as follows:
1. Amiton:  O,0-Diethyl S-[2-(diethylaminoj)ethy]] phosphorothiolate (CAS  78-53-3) and
corresponiding alkylated or protonated salts;
2. PFIB: 1,1.3.3.3-Pentafluoro-2-(triflucromethyl)-1-propene (CAS 382-21-8)
3. SEE MILITARY GOODS CONTROLS FOR BZ: 3-Quinuclidiny] benzilate (CAS 6581-06-2);
4. Phosgene: Carbony! dichloride {CAS 75-44-5);
A, Cvanogen chloride (CAS 506-77-4);
6. Hydrogen cyanide (CAS 74-90-3);

7. Chloropicrin: Trichloronitromethane (CAS 76-06-2).

Nowe 1. For expores fo "States not Party to the Chemical Weapons Convention” 1C4510 does not
coatrol "chemical mixtures” containing one or more of the chemicals specified in
entries {C430a . and a2 in which no fndividualle specified chemical constitutes
more than 170 by the weight of the mixture.

Note 2. For exports to "States Party to the Chemical Weupons Convention”, 430 does not
control "chemical mixtures” containing one or more of the chemicals specified in
entries fC450.a . and a2 in which no individually specified chemical constitutes
more than 309 by the weight of the miviure.

Note 3: 1430 does not control "chemical mixtires” containing one or more of the chemicals
specified in entries 1C430.a.4.. a5, a.b. and .a.7 in which no individuallv specified
chemicad constitttes more than 30% by the weight of the mixture.

Noie d: 10430 does not control producis identified as consunier goods packaged for rerail sale
Jor personal use or packaged for individua! use.
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1C450  continued

b.

Toxic chemical precursors. as follows:

[

Ly

Chemicals. other than those specified in the Military Goods Controls or in 1C350, containing a
phosphorus atom to which 1s bonded one methyl. ethyl or propyl {normal or 150) group but not
further carbon atoms:

Note: 1C430.5.1. does not control Fonofus: O-Eth S-pheayl ethviphosphonathivlothionate
{CAS 944-22-9);

NN-Dhalkyl [methyl. ethyl or propyl {(normal or 1s0)] phosphoramidic dihalides, other than
N.N-Bimethylaminephosphoryl dichloride:

NB.  See 1035037, for NN-Dinetlviaminophasphond dichloride.

Dialkyl [methyl, cthyl or propyl (normal or is0}] N.N-dialkyl [mcthyl, ethyl or propy! (nermal
or iso)]-phosphoramidates. other than Diethyl-N.N-dimethylphosphoramidate which is
specified in 1C3350;

N,N-[halkyl  [methyl, elhyl or propyl (normal or iso)] amminoethyl-2-chlondes and
corresponding prownated salts, other than N N-Diisopropyl-{betay-aminocthyl chloride or
N.N-Dhisopropyl-(beta)-aminoethyl chloride hydrochloride which are specified in 1C350;

N N-Drialkyl [methyl, ethyl or propyl {normal or iso)] aminoethane-2-o0ls and corresponding
protonated salts, other than N N-Dxisopropyl-(beta)-aminoethanol (CAS 26-80-00 and N,N-
Dicthylaminocthanol (CAS 100-37-8) which are specified in 1C350;

Note: 1C430.0.5. does not control the following:
¢ NN-Dimethyiuminocthanol (CAS 108-01-0) and cormesponding protonated salts;
b, Proionated salis of N.N-Diethyvlaminoethanc! (CAS 110-37-8);
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1C450.b. continucd

6. N.N-Dhalkyl [methyl. ethyl or propyl (normal or is0)] aminoethane-2-thiols and corresponding
protonated salts, other than N.N-Diisopropyl-(betay-aminocthane thiol {CAS 5842-07-9) and
N,N-Dhisopropylaminoethanethiol hydrochloride (CAS 41480-75-3) which are specified in
1C350;

7. See 10350 for ethyldicthanolamine {CAS 139-87-7);

- Methyldiethanolamine (CAS 105-59-9),

Nee 1

Nore 2:

Nore 3:

Newe 4

Far exporty to "States not Party to the Chemical Weapons Convention”, 1C350 does not
cositrol "chemical mixtures” containing one or more of the chiemicals specified in
entries TC4300b.F., b2, 03, b4, b5 and D6, in which no individually specified
chemical constivutes more than 10% by the weight of the mixvture,

For exports to "Staies Partv to the Chemical Weapons Convention”, 1C450 does not
controfl "chemical mixeures” containing one or move of the chemicals specified in
entries FCE30.b6. 1.0 5.2, 03, hd, b3 and 0.6, in which no individuatly specificd
chamical constitides more than 30% by the welght of the mivture,

10450 does not controt "chemical mixtures” containing one ar more of the chemicals
specified D entry 1C430.0.8. in which no individually specificd chemical constitutes

arore than 30% by the weight of the mixture.

10450 daes not controf products identified as consumer goods packaged for retail sale

Jor personul use or packaged for individiel use.,

PE-CONS 54/20
ANNEX 1

IL/IGC/vm 130
RELEX.2.B EN



1D

Software

1 D0 "Software" specially designed or modified for the "development”, "production” or "use" of equipment
specified in 13001 to 13003,

1DOO2 "Software” for the "development" of organic "matrix”, metal "malrix" or carbon "mairix" laminales or
"composites'.

10003 "Software” specially designed or modified to enable equipment to perform the functions of equipment
specified in LAQO4.¢c. or 1A004.d.

D10 "Software” spectally designed or modified for the eperation or maintenance of goods specified in 1B101,
IB102, IBII5. IBLI7, LBI1&or IBL19.

10103 "Software"  specially  designed  for analysis of reduced  observables such  as radar  reflectivity,
ultraviolet/infrared signatures and acoustic signatures.

LD201  "Software” specially designed for the "use” of goods specified in 1B201.
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1E Technology

1EQG "Technology" according to the General Technology Note for the "development” or “production” of
equipment or materials specified in 1A002 to LAGOS, TAG06.b., 1A007, 1B or 1C.

TE002  Other "technology” as lollows:

i Technology” for the "development” or "production” of polybenzothiazoles or polybenzoxaroles:
b. "Technology" for the "development” or "production” of flueroelastomer compounds containing at
least one vinylether monomer;
e "Technology” for the design or "production” of the following ceramic powders or non-"composite”
ceramic materials:
1. Ceramic powders having all of the following:
a. Any of the lollowing compositions:
1. Single or complex oxides ol zrconium and complex oxides of silicon or
aluminium;
2. single nitrides of boron (cubic crystalline forms):
3. Single or complex carbides of silicon or boron; or
4. Single or complex nitrides of silicon;
b. Any of the following total metallic impuritics {excluding intentional additions):
l. Less than 1 000 ppm for single oxides or carbides; or
2. Less than 5 000 ppm tor complex compounds or single nitrides; and
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ILOG2.c.1. continucd

C. Being any of the following:

1. Zirconia (CAS 1314-23-4) with an average particle size equal Lo or less than
I um and no more than 0% of the particles larger than 5 pum; or

ra

Orther ceramic powders with an average particle size cqual to or Iess than 5 pm
and no more than [0% of the particles larger than 10 pm;

2. Non-"composite” ceramic materials conposed of the materials specified in 1EQ0Z.¢.1;
Note: TEO02.c 2. does not control "echnology” for abrasives.
d. Not used:
€. "Technology” for the installation, maintenance or repair of materials specified in 1C001;
(8 "Technology” for the repair of "composile” structures, laminales or malerials specified in TADO2Z or
1007 ¢

Note: 1EO0O2.F does not control "teclnology” for the vepair of "civil aircraft” structures using carbon
“fibrowes or fllamentary materials” and epoxy resins, comained in "aircraft” manufuctirers’
manuuls.
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[LOG2  continued
i "Libraries" specially designed or modified 10 enable equipment o perform the functions of equipment

specified in 1A004.c. or [A004.d.

TE1( "Technology” according (o the General Technology Nolte for the "use” of goods specified in TA102, 1BO01.
IBLOI, IBI02. IBLI5 to 1BLIS, 1COGI. 1CLOL, 1C107.1CHIL to 1C118. IDL0] or 1DID3.

T1E102  "Technology" according to the General Technology Note for the "development” of "software” specified in
12001, 1D10] or LDID3,

TET103  "Technology" for the regulation of temperature, pressure or atmosphere in autoclaves or hydroclaves, when
used for the "production” of "composites” or partially processed "composites”.

IL134  "Technology" for the "production™ of pyrolytically derived materials formed on a mould. mandrel or other
substrate from precursor gases which decompose in the 1 573 K {1 300°C) 10 3 173 K (2 900°C) temperature
range at pressures of 130 Pa to 20 kPa.

Note: TE104 includes "techaology” for the compasition of precursor gases. flow-rates and procesy control
schedules and poranteters.

1E20H "Technology" according (o the General Technology Note Tor the "use" of goods specified in TAGD2, 1A007,
1A202, 1A225 to |A227, IB20I. IB225 to 1B234, 1C002.b.3. or .b4.. LCO10Db., 1C202, 1C210, 1C216,
1C225 10 1C241 or 1D201.

LL202  "Technology" according to the General Technology Note for the "development™ or "production” of goods
specified in LADDT, 1A202 or 1A225 to 1A227.

IE203  "Technolegy” according to the General Technology Note for the "development” of "software” specificd in
113201,
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PART IV — Category 2

CATEGORY 2 - MATERIALS PROCESSING
2A Systems, Equipment and Components
N.B.  For gquiet running bearings, see the Military Goods Controls.
2ZA001  Ami-[riciion bearings, bearing systems and components, as follows:
NB. SEEALSG 24101
a. Ball bearings and solid roller bearings, having all tolerances specified by the manufacturer in
accordance with 150 492 Tolerance Class 4 or Class 2 (or national equivalents), or better, and having

both rings' and rolling elements’, made from monel or berylliung

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

Technical Notes:

i ‘Ring" - annular part of @ radial volfing bearing incorporating one or more racewavs (150
3593:1997)
2 ‘Rofling efement’ - ball or roller which rolly between racewavs (150 3593:/997).
b. Not used:
c. Active magnetic bearing systems using any of the tollowing, and specially designed components
therefor:
1. Materials with flux densities of 2,0 T or greater and yield strengths greater than 414 MPa;
2. All-electromagnetic 3D homopolar bias designs for actuators; or

3. High temperature {450 K (1 77°C) and above) posilion sensors.

2A101  Radial ball bearings. other than those specified in 24001, having all tolerances specified in accordance with
150 492 Tolerance Class 2 {or ANSI/ABMA Std 20 Tolerance Class ABEC-9 or other national equivalents).
or better and having all of the following characteristics:

a. Aninner ring bore diameter between 12 mm and 30 mm;
b. An outer ring outside diameter between 25 mm and 100 mm: and

C. A width between 10 mm and 20 mm.
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2A225 Crucibles made of materials resistant to liquid actinide metals, as follows:

a. Crucibles having both of the following characteristics:
1. A volume of between 150 cm®* and 8 000 cm®; and
2. Made of or coated with any of the following materials, or combmation of the following

materials, having an overall impurity level of 2% or less by weight:

d. Calcium fluoride (CaFj):
b. Calcium zirconate (metazirconate) (CaZrQ2);
el Cerium sulphide (CeaS2);
d. Erbium oxide (erbiw) (Er20.)
2. Hatnium oxide (hafiia} (H1O:):
I Magnesium exide {Mg0);
g. Nitrided niobium-titaniwn-tungsten alloy (approximatcly 50% Nb, 30% Ti, 20% W);
h. Yitrium oxide (vtria) (Y :On); or
i, Zirconium oxide (zirconia} (Zr(d-};
b. Crucibles having both of the following characteristics:
1. A volume of between 50 em® and 2 000 em®; and
2. Made of or lined with tantalum, having a purity of 99.9% or greater by weight;
c. Crucibles having all of the following characteristics:
1. A volume of between 50 e’ and 2 000 em*;
2. Made of or lined with tantalum. having a purity of 98% or greater by weight: and
3. Coated with tantalum carbide, nitride, boride, or any combination thereot.

2A226 Valves having all of the following characteristics:

a. A 'nominal size’ of 5 mm or greater;
b. Having a bellows seal: and
c. Wholly made of or lined with aluminium. aluminium alloy. nickel. or nickel alloy containing more

than 60% nickel by weight.

Technical Note:
For valves with different infet and owilet diameters. the nominal size' in 24226 refers to the smallesi
diumeier.
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2B Test, Lnspection and Production Equipment

Techinical Notes:

i

Secondary parallel contonring axes, (e.g., the weaxiv on hovizonta! boring mifls or a secondary rotary

axis the centre line of which is parallel to the primary rotary axis) are nor counted in the wial mimber

of certlouring axes. Rotary axes need not retate over 3607 4 rowary axiy can be driven by o finear

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

For the purposes of 2B, ihe number of axes which can be co-ordinuted simuftaneousty for "contouring

camtrol” v the number of axes dlong or around which, during processing of the workpiece,

simudtaneous and interrelared motions are performed berween the workpiece and a tool. This does nof

incliede any additional axes along or around which other relative movement within the machine are

performed such as:

a. Wheel-dressing svstems in grinding nrachines;

. Paralle! rotary axes designed for mouniing of separate workpieces!

€. Co-linear rotary aves dexigned for manipilating the same workpieee by holding it in a chuck
firom different ends.

Axis nomencluture shall be in accordance with International Standard 150 8412001 Industrial

automation svsfens and infegration - Numerical control of machines - Coordinare svstem and motion

somenclatire.

For the purposes of 2B001 10 2B00G a "tilting spindle’ is cownted as a rotary axis.

Stared Tunidirectional positioning repeatahility'” may be used for each machine ool model as an

alternaiive to individial machine rests and (s determined as folfows:
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2B Technical Note 5

3

.

continued

Select five machines of a modef 10 be evalnared,

Meastre the linear uxis repectability (RT,R|) according to ISCH 230-2:20014 and evaluaite
"unidirectinnal positioning repeatabilin” for cach axis of each of the five machines;

Determine the arithmeric mean vulue of the "unidivectional positioning repeciability"-values for
each wxis of all five machines together. These arithmetic mean vadues of "wnidirectional

positioning repeatabilite’ ( UPR ) become the stated value of each axis fir the model (UPR
UPR ., ..);

Since the Category 2 list refers io each finear axis there will be as mam ‘stared "unidirectional
positioning repeatability” values as there are lineur aves;

If any wxis of a machine maodel not specified in 2B00Fa. o 2BO0 ¢ has a ‘stated
"unidirectional positioning repeatability” equal 1o or less than the specified "wnidirectional
posifioning repeatabilite”™ of each machine ool model plus 0,7 pm, the builder shouwld be
required fo reaffirm the accuracy fevel once every eighteen months.

f. For the purposes of 2B0M.a. io 2BO0L.c., measurement uncertainty for the "wnfdirectional
positioning repeatahilioy” of machine tools, ay defined in the International Standard 156G 230-2:2014
or national equivalents, shafl not be considered,

7. For the purpase of 2B a. to 28001 .c., the measurement of axes shall be mude according ro rest
procedures in 5.3.2 aof 1SQ 230-2:2004. Tests for axes longer thanr 2 meters shafl be made over 2 m
segments. Axes longer than 4 m requive muliiple resis fe.g., two tesis for axes longer than 4 m and up
fo 8 m, three fests for axves longer than 8 moand wp to 12 m), each over 2 segments and disfributed
in egual intervals over the axiy leagth, Test segments are egually spaced along the fidl axiy fengrh,
with anv excess length equalh divided at the heginning, in hetween, and at the end of the fast
segments. The smallest "wnidirectionad positioning repeatabidity"-value of all test segments is to he
reported.
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2B0OI Machir

1€ tools and any combination thereof, for removing {or cutting} metals, ceramics or "composites",

which, according to the manufacturer’s technical specification, can be equipped with electronic devices for

"numerical control”, as follows:

NAB. SEEALSO 2B201.

Note [: 2BAO0E does nor controf special purpose maching tools timited 1o the manufucture of gears. For
such machines see 2B

Note 2: 28001 does not control special purpose machine toofs Umited fo the mamfacture of anyv of the
Sfollowing:
¢. Crantshafis or camshafis;
b Tools or criters:
€. Extructer worms;
d. Engraved or facetted jewellery parts; or
e. BDental prostheses.

Nowe 3. A machine tool having at least two of the three turning, milling or arinding capabilities te.g.. a
turning machine with milling capabilitv), must be evaluated against cach applicable entry
2800 a. boore

Note 4. A machine toof having an additive manufacturing capability e addition to o turning, milfing or
grinding capahilitv must be evaluated against each applicable enrry 28001 a., 0. or ..

NB.  Foroptical finishing machines, see 2B002,

i Machine tools for tuming having two or more axes which can be coordinated simultancously for

"contouring control” having any of the following:

1. "Unidirectional positioning repeatability” equal 10 or less (better) than 0,9 pum along one or

more lincar axis with a travel length less than 1,0 m; or

2. "Unidirectional positioning repeatability” cqual to or less (beteer) than 1.1 pm along one or

more linear axis with a travel length equal to or greater than 1,0 n;

Note 10 2B00!.a. does not control turning machines specialfv designed for producing contact lenses,
hoving ol of the following:

a.  Machine controller limited to wsing ophthatmic based sofiware for part programming
eleeter inpat, o
b Novagcuum chucking.

Note 2. 2B001 a. dues not controd har machines (Swissturn), Hmited to machining only bar feed thr,
if maximum bar digmeter s equal fo or less than 42 mm and there iy no capability of
mounting chucks. Machines mav have drilling or milling capabilities for machining paris
with diameters less than 42 mmi.
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2BOOL  continued

b, Machine tools for milling having any of the following:

1. Three lincar axes plus one rotary axis which can be coordinated simultancously for "contouring
control" having any ot the following:
a. "Unidirectional positioning repeatability” equal to or less (better) than 0,9 pm along one
or more linear axis with a travel length less than 1,0 m; or

b. "Unidirectional positioning repeatability™ equal to or less (better) than 1.1 pm along one
or more lincar axis with a travel length equal to or greater than 1.0m;:
2. Five or more axes which can be coordinated simultancously for "contouring c¢ontrol” having
any of the following;
a. "Unidirectional positioning repeatability” equal to or less (better) than 0,9 um along one
or more lincar axis with « travel length less than 1,0 m:

b. "Unidirectional positioning repeatability™ equal to or less (better) than 1.4 pm along one
or more linear axis with a travel length equal to or greater than | m and less than 4 n; or

¢ "Unidirectional positioning repeatability” equal to or less (better) than 6.0 pum {along
one or more limear axis with a travel length equal to or greater than 4 m;
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2B0OL b, continued

3. A "unidirectional positioning repeatability” for jig boring machines, equal to or less {better)
than 1,1 wm along one or more linear axis; or
4. Fly cutting machines having all of the fullowing:
a. Spindle "run-out” and "camming” less (better) than 09,0004 mm TIR; and
b. Angular deviation of slide movement (vaw, pitch and roll} less (better) than 2 seconds
of arc. TIR over 300 mm of travel;
c. Machine tools for grinding having any of the following:
l. Having all of the following:
a. "Unidirectional positioning repeatability” equal to or less (better) than 1.1 um along one
or more lingar axis; and
b. Three or four axes which can be coordinated simultancously for "contouring control™; or
2. Five or more axes which can be coordinated simultancously for "contouring control”™ having
any of the following:
a. "Unidircctional positioning repeatability” equal to or less {better) than 1.1 um along one
or more linear axis with a travel length less than 1 m;
b. "Umdirectional positioning repeatability™ equal to or less (better) than 1.4 pm along one
or more lincar axis with a travel length equal to or greater than | m and less than 4 m; or
c. "Unidirectional positioning repeatability™ equal to or less (better) than 6,0 pm along onc
or more linear axis with a travel length equal to or greater than 4 m.
Note: 2BO01.c. does not control grinding machine us follows:

¢. Cvlindrical external, internal. and exrernal-internal grinding wachines, having afl of
the following:
i Limited to eviindvical grinding, and
2 Limited to a maximum workpiece capacity of 150 sim omtside diameter or {ength,
b, Machines designed specifically as jig grinders that do not have a z-axis or ¢ w-axis,

with a "unidivectional positioning repeatabiliov” fess (hetter) than 1 yni
€. Surface grinders.
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2BOOL  continued

d. Electrical discharge machines (EDM) of the non-wire type which have two or more rotary axes which
can be coordinated simultaneously for "contouring control™:

e. Machine tools for removing metals, ceramics or "composites”, having all of the following:
1. Removing material by means of any of the following:
a. Water or other liguid jets. including those employing abrasive additives;
b. Elcetron beam: or
c. "Laser" beam; and
2. At least two Totary axes having all of the following:
d. Can be coordinated simultancously for "contouring control™; and
b. A positioning "accuracy™ of less (better) than 0,003
f. Deep-hole-drilling machines and turning machines moditicd for deep-hole-drilling, having a

maximun depth-of-bore capability exceeding 5m.

2B002  Numerically controlled optical finishing machine tools equipped for sclective material removal to produce
non-spherical optical surfaces having all of the following characteristics:

a. Finishing the form to less (better) than 1,0 pn;
b. Finishing to a roughness less (better) than 100 nm oms.
C. Four or more axes which can be coordinated simultaneously for "contouring control™; and
(. Using any of the following processes:
1. Magnetorheological finishing ('MREFY);
2. Electrorheological finishing ('ERF");
3. 'Energetic particle beam finishing”
4, "Inflatable membrane ool finishing'; or
3. 'Fluid jct finishing'.
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2B0O2  continued

Technical Netes:
Far the purposes of 28002

l. MR is o materiaf removal process nsing an abrasive magnetic fliid whose viscosire is controtled by
a magnetic field.

2. ERE s a removal process wsing an ghrasive fluid whose viscosity is conrrolled by an electric field.

3 '‘Encrgetic particle beam finishing' wses Reactive dront Plusmeas (RAP) or lon-heams to selectivelv
remove material,

4. faflatable membrane tool finishing' is a process that uses a pressurized membrane that deforms (o
corttact the waorkpiece over a small area.

5 Fluid jet finishing' makes use of o fluid stream for material removal.

2B0OO3  "Nuwmerically controlled” maching wols. specially designed lor the shaving, finishing, grinding or honing of
hardened {Ro=40 or more) spur, helical and double-helical gears having all of the following:

a. A pilch diameier exceeding | 250 mm;
b. A tace widih of 15% of pitch diameter or larger: and
C. A finished quality of AGMA 14 or better (cquivalent to [SO 1328 class 3).

2004 Hot "isostatic presses” having all of the following, and specially designed components and accessories
therefor:

N8B SEEALSO 2BI04 und 28204,

a. A controlled thermal envirenment within the closed cavity and a chamber cavity with an inside
diameter of 406 mim or more; and

b. Having any of the following:
1. A maximwm working pressure exceeding 207 MPa;
2. A controlled thermal environment exceeding 1 773 K {1 500°C); or
3 A facility for hydrocarbon impregnation and removal of resullant gaseous degradation

products,
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2B0O4  continued

Fechnical Note:

The inside chamber dimension is that of the chamber in which borl the working tomperature and the working
pressure are achioved and does por 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 chanthers is Incated inside the other.

MNB.

For specially designed dies, moulds and tooling see 18003, YBOOY and the Military Geods Controfs,

2B0OS  Fquipmeni specially designed for the deposition. processing and in-process control of inorganic overlays,
coatings und surface modifications, as follows, for substrates specified in column 2, by processes shown in
column 1 in the Table following 2ZE003.f., and specially designed automated handling, positioning,
manipulation and conirol components therelor:

d, Chemical vapour deposition {CVD} production equipment having all of the lollowing:
NB. SEE ALSO 28105,
B A process modified for one of the Tollowing:
a. Pulsating CVIx
b. Controlled nucleation thermal deposition (CNTD): or
c. Plasima enhanced or plasma assisted CVD; and
2. Having any of the following:
4. [ncorporating high vacuum (cqual to or less than 0,01 Pa) rotating scals; or
b. [ncorporating i sify coating thickness control;
b. lon implantation production cquipment having beam currents of 5 mA or more:
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2BOOS  continued

Electron beam physical vapour deposition (EB-PVDN production equipment incorporating power
systems rated for over 80 kW and having any of the following:

1. A liquid pool level "laser” control system which regulates precisely the ingots feed rate; or
2. A computer controlled rate monitor operating on the principle of photo-luminescence of the

ionised atoms in the evaporant stream to control the deposition rate of'a coating containing two
or more elements;

. Plasma spraying production equipment having any of the following:

1. Operating a1 reduced pressure controlled atmosphere (equal 1o or less than 10 kPa measured
above and within 300 mm of the gun nozzle exit) in a vacuum chamber capable of evacuation
down to 0.01 Pa prior to the spraying process: or

2. [ncorporating {n xifx coating thickness control;

e. Sputter deposition production equipment capable of current densities ot 0.1 mA/mm  or higher at a
deposition rate of 15 pmih or more;

r. Cathodic arc deposiiion production equipment incorporating a grid of electromagnets for steering
control of the are spot on the cathode;

g [on plating production equipment capable of the f# séitw measurement of any of the following:

l. Coating thickncss on the substrate and rate control; or

2. Optical characteristics.

Nove: 2B0035 does uot controf chemical vaponr deposition, cathodic are, sputter deposition. ion plating or

iont implamtation equipment, speciallv designed for cutting or machining tools.
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2B0OD6  Dimensional inspection or measuring systems, equipment, position feedback units and "electronic
assemblies”, as follows:

a. Computer contrelled or "numerical controlled" Coordinate Measuring Machines (CMM}, having a
three dimensional (volumetric} maximum permissible error of length measurement (Egspp) at any
point within the operating range of the machine {i.e., within the length of axes) equal to or less {better)
than (1,7 1 LA Q00 pm (1. % the measured length in mm), according 1o 150 10360-2:2009:

Techaical Note:
The Eyuee of the most accurate confisiration of the CMM specified by the manufacturer fe.g., best of the

Sollowing: probe, stvlus length, motion parameters, environment) and with "all compensations available”
shall be compared re the 7V L/AE 000 ym threshold,

NB.  SEE ALSO 2B206.
b. Lincar displacement measuring instruments or systems, linear position feedback units, and "electronic
assemblies”. as follows:
Nore: Irterferometer and optical-encoder measuring systems containing a “laser”™ are only specified
in 2B006.0.3 and 28206.¢.

l. "Non-contact type measuring systems' with a "resolution” equal 1o or less (better) than 0,2 pm
within 0 to 0,2 mum of the "'measuring range’;
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2B006 b. continued
Technical Notes:
For the purposes of 28000.6.1..

1. non-contact ivpe measuring svstems’ ure designed 1o measwre the distance between the
probe and measured ohfect along a single vector, where the probe or measured object is in
mation.

2. wmeasuring raage’ means the distance between the minimum and maximum working
distance.

2. Linear position feedback units specially designed for machine tools and having an overall

"aecuracy” less {better) than (800 + (600 x L/1 000)) nm {L equals effective length in mm);

3. Measuring systems having all of the following:

a. Containing a "laser";

b. A "resolution” over their full scale of 0.200 nm or less (better); and

c. Capable of achicving a "measurcment uncertainty” equal to or less {better) than (1,6 +

L2 000) nm (L is the measured length in nun) at any point within a measuring range,
when compensated for the refractive index of air and measured over a period of 30
seconds at a temperature of 2020,01°C; or
4, "Electronic assemblies” specially designed to provide feedback capability in systems specified
in 2BOGG b.3.;
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2B0OOG  continued

Rotary position feedback units specially designed for machine tools or angular displacement
measuring instruments, having an angular position "accuracy” equal to or less {better) than 0,9 second
of are;

Node: 2BOG6.c. does not control aptical instruments. such as autocollimators. using collimated light
fe.g. "laser™ light) ro detecr angular displacement of a mirror.

Lguipment for measuring surface roughness (including surface defects), by measuring optical scatter
with a sensitivity of 0,5 i or less (better).

/ ; Y, r + 53 o TP <, ar frove t_."_ ] i J . [ o - o X

Nore: 2BO06 includes machine tools, other than those specified in 28001, that con be used as
meastring machines if they meat or exceed the criteria specified for the measuring machine
Sfunction.

ZB0OY  "Robots" having any of the following characteristics and specially designed controllers and "end-effectors”

therefor:
NB. SFEFEALZQ 2B207.
o, Nol used;
b. Specially designed to comply with national safety standards applicable to potentially explosive
NIWNItIoNS environnents;
Note: 2BOO7.b. does not controf "robots” specially designed for paini-spraving booths.
c. Specially designed or rated as radiation-hardened to withstand a total radiation dose greater than
Sx10 Cry (silicon) without operational degradation; or
Technical Note:
The rerm Gy (silicon) refers to the energy in Jowles per kilogram absorbed by un wunshiclded sificon
seemple when exposed (o fonising radiation.
d. Specially designed to operate at altitudes exceeding 30 000 1.
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2ZB0OOR  'Compound rotary tables' and "tilting spindles”, specially designed for machine tools, as follows:
a. Not used:
b. Not used:
c. 'Compound rotary tables' having all of the following:
1. Designed for machine tools for turning, milling or grinding; and
2. Two rotary axcs designed to be coordinated simultancously for “contouring control™;
Technical Note:
A ‘compound rotary table’ is a table allowing the workpiece to vorate and tift about rwo non-paraile!
uxes
d. "Tilting spindles™ having all of the following :
1. Designed for machine 1ools for turning, milling or grinding: and
2. Designed to be coordinated simultaneously for "contouring control”.
2B009 Spin-forming machines and Aow-forming machines, which, according to the manufuciurer's technical
specification, can be equipped with "numerical control” units or a computer control and having all of the
following:
NB.  SEEALSG 2BI09 AND 2B209.
a. Three or more axes which can be coordinaled simultaneously for "contouring control™: and
b. A roller loree more than 60 kN,
Tevhnical Note:
For the puypose of 2B009Y, machines combining the fimerion of spin-forming and flow-forming are regarded
as flow-forming wmachines.
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2B 104

2B105

2B109

"[sostatie presses”, other than those specitied in ZB004, having all of the following:

NB. SEEALSO IB204.

a. Maximum working pressure of 69 MPa or greater;

b. Designed to achieve and maintain a controlled thermal environment of 873 K (600°C) or greater; and
C. Possessing a chamber cavity with an inside diameter of 254 mm or greater.

Chemical vapour deposition (CVD) furnaces, other than those specified in 2B005.a., designed or modified
for the densification of carbon-carbon composites.

Flow-forming machines, other than those specified in 2B009, usable in the "produciion” of propulsion
components and cquipment {c.g. motor cases and imterstages) for "missiles”. and specially designed
compaonents as follows:

NB.  SEEALSO 28209
d. Flow-forming machines having all ol the following;

1. Equipped with, or, according to the manufacturer's technical specification, ave capable of being
equipped with "numerical control” units or computer control; and

2. More than two axes which can be coordinated simultancously for "contouring control”.
b. Speeially designed components for flow-forming machines specificd in 2BO0Y or 2B 109 4.

Technical Note:
Machines combining the finction of spin-forming and flow-forming ave for the pupose of 2BI09 regarded av

How-forming machines,
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2BI116  Vibration test systems, equipment and components therefor, as tollows:

a.

Vibration test systems employing feedback or closed loop techniques and incorporating a digital
controller, capable of vibrating a system at an acceleration equal to or greater than 10 g rms between
20tz and 2 kllz while imparting forces equal to or greater than 5¢ kN, measured 'bare table’,

Digital controllers, combined with specially designed vibration test software, with a ‘real-time control
bandwidth' greater than 5 kHz designed tor use with vibration test systems specified in ZB116.a.;

Technival Note:
In IBHIGD,, ‘real-time control bandwidth' means the maximum rare af which a coatroffer can execute
complete cycles of sampling, processing data and transmitting controd signals.

Vibration thrusters (shaker units), with or without associated amplificrs, capable of imparting a toree
equal to or greater than 50 kN, measured 'bare table', and usable in vibration test systems specified in
231 16.a.;

Tuest piece support structures and clectronic units designed to combine multiple shaker units in a
system capable of providing an cffective combined force cqual to or greater than 50 kN, measured
'bare table'. and usable in vibration systems specified in 2Bl 16.a.

Technical Note:
In 28114, "hare table” means a flat table, or surface, with no fixiure or firtings.

2B117  Equipment and process controls, other than those specified in 2B004, 2B005.a., 2B134 or 2B10S, designed or
maditied for densification and pyrolysis of structural composite rocket nozzles and reentry vehicle nose tips.
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2B119  Balancing machines and related equipment, as follows:

NB. SEEALSG 2B2{9.

a. Balancing machines having all of the following characteristics:
1. Not capable of balancing rotors/assemblies having a mass greater than 3 ky:;
2. Capable of balancing rotors/assemblies at speeds preater than 12 500 rpmy;
3. Capable of correcting unhalance in two planes or more; and
4, Capable of balancing to a residual specific unbalance of 0.2 g mm per kg of rotor mass;

Note: 2B119.a does not controd balancing machines designed or modified for dental or other
medical equipment,

b. Indicator heads designed or modified for use with machines specified in 2B119.a,
Technical Note:

Indicutor heads are sometinmes known as balancing instrinmentation.

23120 Motion simulators or rate tables having all of the following characteristics:

. Two Or more 4xes;
b. Designed or modified to incorporate slip rings or integrated non-contact devices capable of
transferring electrical power, signal information, or both: and
c. Having any of the following characteristics:
1. 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. A rate resolution equal to or less than 6 degrees/s and an accuracy equal to or less than

0,6 degrees/s;

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

3. A positioning "accuracy™ equal to or less (better) than 5 arc second.
Note 1. 2B120) does not contral rotary tables designed or modified for machine tools or for medical
eguipment. For controls on machine tool rotary tables see 2BO0S.
Nore 2: Motion simularors or rate tables specified in 2B120 vemain controfled whether or not slip
rings or inlegrated non-contact devices are fitted af time of export.
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2BI121 Positioning tables (equipment capable of precise rotary positioning in any axes), other than those specified in

2B120, having all of the following characteristics:

i Two or more axes: and

b. A positioning "accuracy” cqual to or less (better) than 5 are second.

Note: 2B121 does not control rofary tables designed or modified for machiine tools or for medical
egquipmnent. For controls on machine ool votury tables vee 28008,

2B122  Centrifuges capable of imparting accelerations greater than 100 g and desipned ot modified to incorporate
slip rings or integrated non-contact devices capable of ansferring electrical power, signal information, or
both.

Nore: Cemtrifiiges specified in 28122 remain controfled whether or not slip rings or integrated non-coaract
deviges are fitted at time of export.

ZB201 Machine tools and any combination thereol, ¢ther than those specified in 2BOOI, as follows, for removing or
cutting metals, ceramics or "composites”, which, according to the manufacturer’s technical specification, can
be equipped with electronic devices for simultaneous "contouring control” in two or more axes:

Technical Note:

Stated positioning accuvacy levels derived under the following procedurey from measurements made

according to (SO 230-2: 1988 or autional equivalents may be used for cach machine fool model if provided

to, and accepted hy. nationa! authorivies instead of individual machine tests. Determination of stated

positioning accuracy’

a Select five machines of a model to be evaluated;

b Measure the linear axis uccnracies aecording to IS0 230-2: T988/;

o Derermine the aocnracy values (4) for each axis of each machine. The merthod of calcudating the
accrracy value is deseribed in the ISQ 230-2: 1988 standard;

d. Derermine the average accuracy value of each aviv. This average valve becomes the stated
positfoning geenraey of each axis for the model (4x Ay, );

e Since item 2B201 refers to each linear axis, there will be as many siated positioning aectirucy valies
iy f;?(:‘f"(’ re L’I‘JII’.‘H!" [FAVCAN

! Manufacturers calculating positioning accuracy in accordance with 1SQ 230-2:1997 or
2006 should consult the competent authoritics of the EU Mcember State in which they arc
established.
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2B201  continued

i I uny uxis of @ muchine tool not specified in 28200 .a., 2B20L.b. or 28201 ¢. has « stuted pusitioning
acernracy of 0 um or better fless) for grinding machines, and 8 ym or better (less) for miliing and
furning machines, both according o 15O 2302219887, then the huilder should be reguired to reaffirm
the acceurgey level once every eighteen montis.

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

1. Posilioning accuracies with "all compensations available” equal 10 or less {(better) than 6 pm
according to 150 230-2:1988! or national cquivalents along any lincar axis;

F3

Two or more contouring rotary axes; or
3. Five or more axes which can be coordinated simultaneously for "contouring control™:

Nore: 2B201.a. does not conivel milling machines having the following characreristics:

. X-axts fravel greater than 2 m; and
. Overall positioning accuracy o the x-axis more (worse) than 30 gm.
b. Machine tools for grinding, having any of the following characteristics:
1. Positioning accuracies with "all compensalions availuble" equal 1o or less (better) than 4 pm

according to 180 230-2:1988' or national cquivalents along any lincar axis:

2. Two or more contouring rotary axes; or
3 Five or more axes which can be coordinated simulianeously for "contouring control™
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2B201.b. continued

Note: 2B201.b. does not control grinding muchines s follows:

da. Cvlindrical external, internul, and external-internal grinding machines having all of the
Jollowing characteristics:

{. Limited to a maximum workpicce capacity of 150 mm owside diameter or
length, and

2. Axes binited to x, - and ¢!

b, Sig grinders that do not have a z-axis or a w-avis with an overall poxitioning aceuracy
less (hetter) than 4 pm according to 15O 230-2-1988" or national equivalents.

c. Machineg tools tor turning. that have positioning aceuracies with "all compensations available” better
(less) than 6 pm according to 15O 230-2:1988' along any linear axis (overall positioning) for
machincs capable of machining diamcters greater than 35 mm:

Note: 2B201.¢. does not control bav machines (Swissturn). Fmited 1o machining onlv bar feed thew, i
maximum bar dianerer is equal to or less than 42 mat and there is no capability of monnting
chucks. Muchines mav have driffing and/or wmilling capahilities for machining parts with
dicmerers less than 42 mm.

Note 1 28201 doey not controf speciaf purpose machine tools lmited o the manufacture of anyv of the
following parts:

o Gears,
b, Crankshufis or camshafls;
48 Tools or Chitters;
el. Extrucler worms,
Nerne 2: A machine tool having at least two of the three turning, milling or grinding capabilities (e g, a

turning machine with milling capabiling), must be evaluated ugainst each applicable entry
2B20%.a., b oor e

Note 3: 2R204 a3, and 2820403, inctude machines baved on a parallel linear kinemaric design (e.g.,
hexapods) that fiave § or more wxes none of which is a rolary axis.
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2B204  "[sostatic presses”, other than those specified in 2B004 or 2B104, and related equipment, as follows:

a. "[sostatic presses” having both of the following characteristics:
1. Capable of achieving 2 maximum working pressure of 69 MPa or greater; and
2. A chamber cavily with an inside diameter in excess ol 152 mm;
b. Dies, moulds and controls, specially designed for "isostatic presses” specified in 2B204 a,

Technical Note:

i 2B204 the inside chamber dimension is thar of the chamber in which both the working temperanre and the
working pressture are achieved and does aot include fivttres. That dimension will be the smalter of either the
inside diameter of the pressure chamber or vhe inside diameter of the insulated fivnace chamber, depending
on which of the two chambers is located inside the other.

2B206  Dimensional inspection machines, instruments or systems, other than those specified in 2B006. as follows:

4. Computer controlled or numerically controlled coordinate measuring machines {CMM) having cither
of the following characteristics:

1. Having only two axes and having a maximuwm permissible error of length measurement along
any axis (one dimensional}, identified as any combination of Egs e Evgoter, 0r Egepami, cqual
1o or less (better) than (1,25 + L/l 000) pm (where L is the measured length in mn) at any
point within the operating range ol the machine (i.e., within the length of the axis}, according
o [SO 10360-2:2009; or
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2B206.a. continued
2. Three or more axes and having a three dimensional (volumetric) maximum permissible error of
lengih measurement (Fyaver) equal o or less (better) than (1,7 + L800Y pm (where L is the
measured length in mm) at any point within the operating range of the machine (i.c., within the
length of the axis). according to [SC 10360-2:2009;
Technical Note:
The Eoupr of the most accurate conficuration of the CMM specified according to 1ISO 10360-2:2009
v the mannfacturer fey. hest of the following: probe, stvlus, length, motion parameters,
emironments) and with &fl compensations available shall be compared to the (1.7 + LSOO jom
threshold.
b. Systerns for simultancous lincar-angular inspection of hemishells, having both of the following
characteristics:
1. "Measurement uncertainty” along any linear axis equal to or less (better) than 3.5 pm per 5
mm; aned
2. " Angular position deviation” equal o or less than (4,027,
c. "Linear displacement’ measuring systems having all of the following characteristics:
Fechnical Note:
For the purpose of 2B206.c. 'linear displacement’ means the change of distance benveen the
nreasuring probe and the measured object.
1. Containing a "laser"; and
2. Capable of maintaining, Tor at least 12 hours, at a temperature of £ 1 K { 1°C); around a
standard temperature and standard pressure, all of the following:
a. A "resolution” over their Tull scale of 0.1 um or betler; and
b. With a "measurement uncertainty” equal to or hetter (less} than (0,2 — L/2 000) pm (L is
the measured length in mn).
Note: 2R206.c. does not conmol wmeasuring interferometer systems, without closed or open loop
Jeedback, containing a luser to measure sfide movement errors of machine tools, dimensional
inspecton machines, or similar eguipment.
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. Linear vanable differential ransformer (LVIYT) syslems having both of the Tollowing characterishics;

Fechnical Note:
For the purpose of 2B206.d. linear displacenent’ means the change of distunce hetween the
measuring probe and the measured object.

1. Having any of the following:

a. "Linearity" equal to or less (better) than 0,1% measured from 0 to the full operating
range, for LVIXTs with an operating range up 10 3 nun; or

b. "Linearity" equal to or less {better) than 0,1% measured from 0 to 5 mun for LYDTs
wilh an operating range greater than 5 mm; and
2 Drift equal to or better (less) than 8.1% per duy at a standard ambient test room temperature L1

K (+ 1°C).

Note | Muachine tools that can be wsed as measuring machines are conrrolled if they meet or exceed
the criterin specified for the machine toof function or the measuring maching finction.

Note 2: A machine specified in 2B206 is controlled i it exceeds the control threshold anmvwhere within
iy operafing range.

Technical Notes:
Alf parameters of measurement vatues in 2B206 represent phis/minus ie., nod fedal bane.
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2B207 "Robots", "end-effectors” and control units, other than those specified in 2B007. as follows:

a. "Robots" or "end-effectors” specially designed to comply with national safety standards applicable to
handling high explosives { for example, meeling electrical code ratings for high explosives);

b. Control units specially designed for any of the "robots™ or "end-effectors” specified in 28207 4.

2B209  Flow forming machines, spin forming machines capuble of flow forming functions, other than those specified
in 2B009 or 2B 109, and mandrels. as follows:

a. Machines having both of the tollowing characteristics:
1. Three or moce rollers {active or gwuiding): and
2. Which, according to the manutacturer's technical specification. can be equipped with

"numerical control" units or a computer conlirol;

b. Rolor-forming mandrels designed io form cylindrical rotors of inside diameier between 75 mm and
400 mm.

Note: 2B200.q. includes machines which have onlv a single roller designed to deform metul plus two
- g ]
auxtficry roflers which support the mandrel, but do not participate divectly in the deformation
Process.

2B219  Centritfugal multiplane balancing machines, fixed ov portable, horizontal or vertical, as follows:

a. Centrifugal bulancing machines designed for balancing flexible rotors huving a length of 600 mm or
maore and having all of the following characteristics:

1. Swing or journal diameter greater than 75 mn:
2. Mass capability of from 0.9 to 23 kg; and

3. Capable of balancing speed of revolution greater than 5 000 r.p.m.;
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2B219  continued

b. Centrifugal balancing machines designed for balancing hollow cvlindrical rotor components and
having all of the following characleristics:
1. Journal diameter greater than 75 mm;
2. Mass capability of from 0,9 10 23 kg:
3. A minimum achievable residual specific unbalance equal to or less than 10 g mm/kg per plane;
and

4. Belr drive type.

28225 Remote manipulators that can be used to provide remote actions in radiochemical separation operations or
hot cells, having either of the following characteristics:

a. A capability of penetrating 0,6 m or more of hot cell wall {through-the-wall operation); or
b. A capability of bridging over the top of a hot cell wall with a thickness of 0.6 m or more

(over-the-wall operation).

Technical Note:
Remote maniptdators provide franstation of fnanan operator actions (o o remote aperating arm and terminal
[fivture. They may be of 'masterivlave’ tvpe or operated by jovstick or keypad.

2B226  Controlled atmosphere (vacuwm or inert gas) induction furnaces, other than those specitied in 9B00I and
IBOOT, and power supplies therelor, as follows:
NB. SERE ALSG 3RO and UBONT,
a. Furnaces having all of the following characteristics;
1. Capable ol operation above 1 123 K (830°C),
2. Induction coils 600 mm or less in diameter; and
3. Designed for power inputs of 5 kW or more;

Nove: 2B226.a. does ot controf firnaces designed for the processing of seiniconductor wafers.

b. Power supplics, with a specified power output of 5 kW or more, specially designed for furnaces
specified in 2B226.a.
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2B227  Vacuum or other controlled atmosphere metallurgical melting and casting furnaces and related equipment as
follows:

d.

Are renmell furnaces, arc melt furnaces and are melt and casting furnaces having both of the following
characteristics:

l. Consumable electrode capacities between | 000 cm® and 20 000 cm’; and
2. Capable of operating with melting temperatures above 1 973 K (1 7000C);

Electron beam melting turnaces, plasma atomisation turnaces and plasma melting furnaces. having
both of the following characteristics:

1. A power of 50 kW or greater; and
2. Capable of operating with melting lemperatures above 1 473 K (1 200°C);

Computer control and moniloring systems specially conligured for any of the lurnaces specified in
2B227.a.0r 2B227b.;

Plasma torches specially designed tor furnaces specified in 2B227.b. having both of the following
characteristics:

1. Operating, at a power greater than 50 kW: and

2. Capablc of operating above | 473 K (1 200C);

Electron beam guns specially designed for the furnaces specitied in 2B227.b. operating at a power
greater than 50 kW,

2B228  Rotor fabrication or assembly equipment, rotor straightening equipment. bellows-forming mandrels and dies.
as follows:

d.

Rotor assembly equipment for assembly ol gas centrifuge rotor tube sections, bafMes. and end caps;

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

b. Rotor straightening equipment for alignment of gas centrifuge rolor tube sections 1o a commaon axis;
Technical Note:
I 2B228.b. such eguipment normalle consisis of precision measuring probes finked (o g computer
that subseguently controls the action of for example, ppreumatic ramy used for afigning the rotor (uhe
JeCTions.
e. Bellows-forming mandrels and dies for producing single-convolution bellows.
Technical Note:
In 2B228.¢. the bellows have all of the following churacteristics:
i Taside dicmeter between 75 ma cird 400 wmm;
2 Length eqgual to or greater than 12,7 mm;
3 Singte comvolution deprh greoter than 2 mm, and
4. Made of high-strength aluminivn aflovs, maraging steel or high strength "fibrous or
filamentary materials”,
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2B230 Al types of 'pressure transducers' capable of measuring absolute pressures and having all of the following:

a. Pressure sensing elements made of or protected by aluminium, aluminium alloy. aluminium oxide
(alumina or sapphire), nickel, nickel alloy with more than 60% nickel by weight. or fullv fluorinated
hydrocarbon polymers;

b. Scals, if any, essential for scaling the pressure sensing element, and in direet contact with the process
medium, made of or protected by aluwminium, aluminium alloy, aluminium oxide (alumina or
sapphire), nickel, nickel alloy with more than 60% nickel by weight, or fully fluorinated hydrocarbon
polymers; and

e Having cither of the following characteristics:
l. A full seale of Tess than 13 kPa and an 'accuracy” of better 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 Notes:
{. In 2B230 pressure transducer’ medns o device rhat Converts g pressave medsurement o o signul.
2, For the purposes of 28230, ‘accuracy’ incliedes non-linearity, fiystevesis and repeatability af ambietit

fl.'.’ﬂ?pi'.’?‘(.‘ﬂi’f‘(.’.

2B231 Vacuum pumps having all of the following characlenstics:

a. Input throat size equal te or greater than 380 mm;
b, Pumping speed cqual to or greater thar 15 m's: and
¢ Capable of producing an ultimate vacuum betler than 13 mPa,

Technical Notes:
I The punping speed s determined af the measurement point with nitrogen gas or air,

2 The ultimate vacuum Is deterained g the input of the pump with the input of the pump blaocked off,
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2B232  High-velocity gun systems (propellant. gas, coil. electromagnetic, and electrothermal types, and other
advanced syslems) capable ol accelerating projectiles (o 1,5 km/s or greater.

NB.  SEEALSG MILTARY GOODS CONTROLS.

2B233  Bellows-sealed scroll-type compressors and bellows-sealed scroll-type vacuum pumps having all of ihe

tollowing:

NB. SEEALSO 2B350.4

a. Capable of an inlet volume flow rate of 50 m*/h or greater:
b. Capable of a pressure ratio ot 2:1 or greater; and
c. Having all surfaces that come in contact with the process gas made from any of the following
materials:
1. Aluminium or aluminium alloy;
2. Aluminium oxide;
3. Stainless steel:
4. Nickel or nickel alloy;
5 Phosphor bronze; or

o

Fluoropolymers.

2B350  Chemical manufacturing facilities, equipment and components, as tollows:

a. Reaction vessels or reactors, with or without agitators, with total internal {geometric) voluime greater
than 0.1 m" (100 litres) and less than 20 m® (20 000 litres). where all surfaces that come in direet
contact with the chemical(s) being processed or contained arc made from any of the following

materials:

N.B.  For prefabricared repair assemblies, see 2B350.k.

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

2. Fluoropolymers (polymeric or elastomeric materials with more than 35% Muaring by weight);
3. Glass (including vitrificd or enamelled coating or glass lining);

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

5. Tamalum or 1antalum ‘alloys";

6. Titanium or titanium 'alloys'

7. Zirconium or zicconium 'alloys’; or

8 Niobium {columbium) or niobium "alloys”;

PE-CONS 54/20
ANNEX 1

IL/IGC/vm 163
RELEX.2.B EN



[ ¥

B350 continued

b. Agitators designed for use in reaction vessels or reactors specified in 2B350.a.; and impellers, blades
or shalts designed lor such agitators, where all surfaces ol the agitator 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 and 20% chromium by weight;
2. Fluoropolymers (polymeric or elastomeric materials with more than 35% uorine by weight}:
3. Glass (including vitrified or cnamelled coatings or glass lining);
4. Nickel or 'alloys’ with more than 40% nickel by weight,
3. Tantalum or tantalum ‘allovs";
6. Titanium or titanium 'alloys';
7. Zirconium or zirconium 'alloys’; or
5. Niobium (columbium) or niobium alloys':
e, Storage tanks, containers or receivers with a total internal {geometric) volume greater than 0,1 m?

(100 litres) where all surfaces that come in dircet contact with the chemical{s) being processed or
contained are made from any of the following materials:

N8,

L fa Ted b e

[ =R |

For prefabricaied repair assemblies, see 28350.k.

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

Fluoropolymers (polymeric or elastomeric materials with more than 35% Muaring by weight);
Glass (including vitrificd or enamelled coatings or glass lining);

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

Tanmtalun or wantalum ‘allows";

Titanium or titanium 'alloys';

Zirconium or zicconwum ‘alloys’; or

Niobium {columbium) or niobium "alloys'’;
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B350 continued

d. Heat exchangers or condensers with a heat transfer surface area greater than 0,15 m?, and less than
20 m™ and tubes. plates. coils or blocks (cores) designed for such heat exchangers or condensers,
where all surfaces that come in direet contact with the chemical(s} being processed are made from any
of the following materals:

1. "Alloys' with more than 25% nickel and 20% chiromium by weight;
2. Fluoropolymers (polymeric or ¢lastomeric materials with more than 35% fluoring by weight);
3. Glass (including vitrified or enamelled coatings or glass lining);
4. (iraphite or 'carbon graphite’;
5. Nickel ot 'alloys' with more than 40% nickel by weight;
6. Tantalum or tantalum ‘alloys”;,
7. Titanium or titanium ‘alloys’;
. Zircomium or zirconium 'alloys';
9. Silicon carbide;
10.  Titantum carbide; or
11, Nichium (columbium) or niobium "alloys';
. Distillation or absorption columns of internal diamcter greater than 0.1 m: and liquid distributors,

vapour distributors ot liquid collectors designed for such distllation or absorption ecolumns, where all
surfaces that come n direct contact with the chemical(s} being processed are made from any of the
following matcrials:

o ted P —

-

el el

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

Fluoropolymers {polymeric or elastomeric materials with more than 35% fluorine by weight}:
Glass (including vitrified or enamelled coatings or glass lining);

Graphite or "carbon graphite';

Nigkel or alloys' with more than 40% nickel by weighl;

Tantalum or tantalum ‘alloys’

Titanium or titanimn 'alloys';

Zirconium or zirconium 'alloys’; or

Niobium (columbium} or niobium "alloys’;
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B350 continued

f. Renwtely operated filling equipment in which all sucfaces that come in direct contact with the
chemical{s} being processed are made from any of the following materials;

1. "Alloys' with more than 25% nickel and 20% chromium by weight: or
2. Nickel or 'alloys' with more than 40% nickel by weight:
£ Valves and components, as follows:
1. Valves, having both of the following:
d. A mominal size' greater than DN 10 or NPS 3/8; und
b. All surfaces that come in direct contact with the chemical{s} being produced, processed,
or contained are made trom 'corrosion resistant materials';
2. Valves, other than those specified in 2B350.¢. 1., having all of the following;
a. A 'nominal size' equal 1o or greater than DN 23 or NPS | and equal to or less than DN
104 or NPS 4;
b. Casings {valve bodies) or preformed casing liners;
c. A closure element designed to be interchangeable; and
d. All surfaces of the casing (valve body) or preformed case liner thal come in direct
contact with the chemical(s) being produced. processed, or contained are made from
‘corrosion resistant materials';
3. Components, designed for valves specified in 2B350.2.1. or 2B330.p.2., in which all surfaces

thal come in direct conluct with the chemical(s) being produced. processed, or contaimed are
made from 'corrosion resistant materials’, as follows:

a. Casings {valvc bodies);
b. Preformed casing liners:
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2B350.p. continued

Technical Notes:

I For the purposes of 283309, ‘corrosion resistant muaterials' means anyv of the following
materials:
. Nicke! or aflovs with more than 40% nicked v oweight;
A, Alloys with more than 25% nicke! and 2005 chromivm by weight:
c. Fluoropolymers (polvimeric or clustemeric materials with more than 35% fluorine by
wetght):
i Gluss or glass-lined (including vitrificd or enamelled couting);
e, Tuntcfum or fantalum wlfoys,
JA Titaniwm or titaniwm allovs;
g Zirconiupt or zirconivm allovs,
h Niabium (columbiunt) or niobium atlovs! or
i Ceramic materialy as follows:
/. Sificon carbide with a puritv of 80% or more by weight;
2. Alwmiiniunt oxide (aluming) with a pureity of 99.9% or more Iy weight:
3. Zirconinm oxide {zirconial.
2 The "nominal size' s defined as the smaller of the infer and outlet dicmerers.
3 Nominal sizes (DN} of valves wre in necordance with 15Q 6708:1995. Nowminal Pipe Sizes
INPS) ave in aecordance with ASME B36, 100 or B36.19 or national equivalents,

h. Multi-walled piping incorporating a leak detection port, in which all surfaces that come in direct
contact with the chemical(s) being processed or contained arc made from any of the following
malerials:

1. "Alloys' with more than 25% nickel and 209 chromium by weight;

2. Fluoropolymers (polymeric or clastomeric materials with more than 35% fluorine by weight);
3. Glass (including vitrified or enamelled coatings or glass lining);

4. Craphite or "carbon graphiie';

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

6. Tantalum or tantalum ‘alloys”

7. Titanium or titanium ‘alloys";

8. Zirconium or zirconium "alloys'; or

9. Niobium {columbiumj or niobium 'alloys";
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B350 continued

i. Multiple-seal and seal-less pumps, with manufacturer's specified maximum flow-rate greater than 0.6
m¥shour, or vacuum pumps with manufacturer's specified maximum Mow-rate greater than 5 m¥hour
(under standard temperature (273 K (0°C)) and pressure (101.3 kPa) conditions), other than those
specified in 2B233; 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 following materials:

— S0 X AT B =

0.
L.

"Alloys' with more than 25% nickel and 20% chromium by weight;
Ceramics:

Ferrosilicon ¢high silicon iron alloys):

Fluoropolymers {polymeric ot elastomeric materials with tnore than 33% fluorine by weight):
Glass (including vitrified or enamelled coatings or glass lining);
Graphite or ‘carbon graphitc';

Nickel or 'alloys’ with more than 40% nickel by weight,

Tantalum or lantalum ‘alloys";

Titanium or titanium 'alloys’

Zirconium or zicconium ‘alloys'; or

Niobium (columbium) or niobium 'alloys";

Technical Note:

In 2B330.0., the term seal refers to onlv those seals that cone into divect conract with the chemical(s)
being processed tor are designed to). and provide a sealing funcion where a rotary or reciprocating
drive shafi passes throngh a pump hody.
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B350 continued

Incinerators designed to destroy chemicals specified in entry 1C350, 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 dircet 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 weighl;
2. Cueramics: or
3 Nickel or 'alloys’ with more than 40% nickel by weight:

Prefubricated tepair assemblics having metallic surfaces that come in direct contact with the
chemical{s} being processed which are made trom tantalun or tantalum alloys as follows. and
specially designed components therefor:

1. Designed for mechanical attachiment to glass-lined reaction vessels or reactors specified in
23504, or

2 Designed for mechanical attachment to glass-lined storage tanks. containers or receivers
specified in 2B350.¢,

For the purposes of 28330, the muatericls used for gushets, packing, seals, screws, washery or other
nmaterials perfonming o sealing function do not determine the staius of coatrof, provided that suck
conyronents are designed o be interchangeabic.

Technival Motes:

f,

(]

‘Carbon graphite' is a composition consisting of amosphous carbon and graphite, in which the
graphite content is eight percent or more by weight.

For the listed muterials {n the above eatries, the term allon” when not accompuanicd by a specific
clementad concentration is understood as identifving those alloys where the identified metal is present
in ¢ higher percentage by weight than any other element.

2B351  Toxic pas menitors and monitoring systems and their dedicated detecting components, other than those
specified in 1AD04. as follows: and detectors; sensor devices; and replaceable sensor cartridges therefor:

a. Designed for continuous operation and usable for the detection of chemical warfare agents or
chemicals specified in 1C350, at concentrations of less than 0.3 mg/m?; or
b. Designed for the detection of cholinesterase-inhibiting activity.
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2B332  Biological manufacturing and handling equipment, as follows:
a. Containment facilities and related equipment as follows:

1. Complete containment facilities that mect the criteria for P3 or P4 (BL3, BL4. L3, L4)
containment as specified in the WHQ Laboratory Biosafety Manual (3" edition. Geneva,
2004);

2. Equipment designed for lixed installation in containmeni facilities specified in 2B332.a., as
follows:

4. Double-door pass-through decontamination autoclaves:

b. Breathing air suit decontamination showers;

c. Mechanical-seal or inflatable-seal walkthrough doors;

b. Fermenters and components as follows:;

1. Fermenters capable of cultivation of "microorganisms” or of live cells for the production of
viruses or toxins, without the propagation of aerosols, having a total internal volume of 20
litres or more:

2. Components designed for fermenters specified in 2B352.b.1. as follows:

a. Cultivation chambers designed to be sterilised or disinfected in situ;

Cultivation chamber holding devices;

c. Process control units capable of simultanecusly monitoring and controlling two or more
fermentation system paramelers (e.g., lemperature, pH, nutrients, agilation, dissolved
oxygen, gir flow, foam conmrol);

Technical Notes.

I For the purposes of 2B332.b. fermeniers include  bioveactors, single-use {disposable)
hivreacrors, chemostats and continous-flow sysfems.

2 Crlrivarion chamber holding devices include single-tse cultivation chanbers with rigid walls,

c. Centrifugal separators. capable of continuous separation without the propagation of aerosals, having
all of 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 containmient area; and

4. Capable ol in-situ steam sterilisation in a closed slale;

Technical Note:

Centrifugal separators inelude decanters.
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B332 continued

d. Cross {tangential} flow filtration equipment and components as follows:
1. Cross (langentialy flow filtration equipment capable of separation ol "microorganisms”,
viruses, toxins or cell cultures having all of the following characteristics:
a. A total filtration area equal to or greater than | n1*; and
b. Having any ot the following characteristics:
L. Capable of being sterilised or disinfected in-situ; or
2. Using disposable or single-use filiration compuonents;

Technicad Note:
In 2B352.d.1.b. sterilised denotes the elimination of all viable microbes from the
equipment through the wse of either physical (eg steam) or chemical agents,
Disinfected denotes the destruction of porential microbial infectivity in the equipment
through the wse of chemical agents with o germicidal effecr. Disinfection and
stertlisation are distinet from sanitisation, the latter referiing to cleaning procedures
designed to lower the microhial content of equipment without necessarily achieving
etimination of afi microbial infectivity or viahilit

Newe: 2B332.d. does not conrtrol reverse osmosis and hemodialvsis equipment, as specified by the

mgmfactrer.

2. Cross (langential) flow fliration components (e.g. modules, elements, cassetles, carlridges,
units ot plates) with filtration area equal to or greater than 0,2 m° for cach compoenent and
designed tor use in cross (tangential} flow filtration equipment specitied in 2B352.d.;

e. Steam, gas or vapour sterilisable freeze-drying equipment with a condenser capacity of 10 kg of ice or
more in 24 hours and less than 1 000 kg ol ice in 24 hours;
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B332 continued

Protective and containment equipment, as follows:

1.

[

Protective Tull or hall suits, or hoods dependent upon a tethered external air supply and
opcrating under positive prossure;

Note: 2B332f 1 does not control suits designed o be worn with self-contained hrearhing
CPPUIELUS.

Biocomainment chambers, isolators, or biological safety cabinets having all of the Tollowing
characteristics, for normal operation:

d. Fully enclosed workspace where the operator is separated from the work by a physical
barrier;

b. Able to operate at negative pressure;

c. Means to sately manipulate items in the workspace;

d. Supply and exhaust air to and from the workspace is HEPA filtered;

Note . 2B332.1.2. includes Class Hi binsafetv cabinets, as described in the latest edition
of the WHO Laboratory Bivsafery Maneal or constructed in accordance with
nationud standurds, regulutions or guidance.

Nowe 2 283322 does not include isolators specially designed for barvier nursing or
transportarion of infected parients.

Acrosol inhalation equipment designed for acrosol challenge testing with "microorganisms”, viruscs
or "toxins" as follows:

1.
2.

Whole-body exposure chambers having a capacity of 1 m* or more;
Nose-only exposure apparatus ulilising directed acrosol flow and having capacity lor exposure
of any of the following:

a. 12 or morc rodents; or

b. 2 or more animals other than rodents;

Closed animal restraint tubes designed for use with nose-only exposure apparats utilising
directed acrosol flow;
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B332 continued

Spray drying equipment capable of dryving toxing or pathogenic "microorzanisms” having all of the
following:

1. A water evaporation capacity of = 0.4 kg/h and = 400 kg/h:

2. The ability to generate a typical mean product particle size of =10 pm with existing fittings or
by minimal moedification ol the spray-dryer with alemisation nozzles enabling generation ol the
required particle size; and

3. Capable of being sterilised or disinfected in situ;

Nucleic acid assemblers and synthesisers, which are partly or entirely automated, and designed to

generale continuous nucleic acids grealer than 1.5 kilobases in length with error rates less than 3% ina
single run.

2C Materials
None.
2D Software
2D "Software", other than that specified in 2D002, as follows:
a. "Software” specially designed or modified for the "development” or "production” of equipment
specified in 2A001 or 2B001
b. "Sofiware” specially designed or modilied for the "use™ ol equipment specified in 2A001.¢., 2B001 or
213003 o 2B00Y.
Neore: 2DO0T does not contral part programming "software” that generares "mumerical control” codes for
machining various parts.
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2D002  "Software” for ¢lectronic devices. cven when residing in an cleetronic device or system, cnabling such
devices or systems to function as a "numerical control™ unit, capable of co-ordinating simultaneously more
than Tour axes for "contouring control”,
Note |- 20002 does not controd "software” specially designed or modified for the operation of items
not specified in Caregory 2,
Note 2: 20002 does nat control “software” for items specified in 2BO02. See 20004 and 2D003 for
"saftware" for items specified in 28002,
Note 3 20002 does not conrrol "saftware” that Is exported with, and the minimum necessary for the
operation of, ifems not specified in Category 2,
2D003  "Soltware”, designed or modified for the operation of equipment specified in 2B002, thal converts oplical
design, workpicce measurements and material removal functions into "numerical control” commands to
achieve the desired workpiece forn.
2DI101 “"Software" specially designed or modified for the "use" of equipment specified in 26104, 2B105, 2B109,
2B116.2BL17 0or 2B119 t0 2BI122.
N.B  SEE ALS( 9D004.
2D201 "Software" specially designed for the "use” of equipment specitied in 2B204, 2B206, 2B207. 2B209, 2B219
or 23227,
2D202 "Sofltware” specially designed or moedified for the "development”, "production” or "use” ol equipment
specified in 2B201.
Note: 20202 does net conrrol part programming "software” that generates "mumerical control” command
codes but does not allow direct wse of equipment for machining various parts.
2D351 "Software". other than that specified in 1D003, specially designed for "use™ of equipment specitied in 2B351.
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2E Technology
2ZEQGL "Technology" according to the General Technology Note for the "development” of equipment  or
"software” specified in 2A. 2B or 2D,

Note: 2EMNI incindes "technofogy” for the infegration of probe svsiems into coordinate meastrement
machines specified in 28000.q.

ZENQZ "Technology" according to the General Technology Note for the "production” of equipment specified in 2A
or 2B,

ZED03  Other "technology”. as follows:

a. Not used:
b. "Technology" for metal-working manufacturing processes, as follows:
1. "Technology" Tor the design of tools, dies or hxtures specially designed [or any ol the
following processes:
4. "Superplastic forming"”;
b. "Dittusion bonding”; or
C. Direct-acting hydraulic pressing':
2. Technical data consisting ol process methods or parameters as lisied below used to control:
a. "Superplastic Torming™ ol aluminium alloys. titanium alloys or "superalloys™
1. Surface preparation;
2. Strain rate:
3. Temperature:
4, Pressure;
b. "Bitfusion bonding" of "superalloys" or titanium alloys:
L. Surface preparation;
2. Temperature:
3 Pressure;
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2EOG3.b.2. continued

C. 'Direct-acting hydraulic pressing’ of aluminium alloys or titanmum allovs:
l. Pressure;
2. Cyele time;
d. Tot isostatic densification’ of titanium alloys, aluminium alloys or "superalloys™
L. Temperature;
2. Pressure;
3. Cycle time;

Technival Notes:

I3 ‘Divecr-acting hvdrandic pressing’ is o deformation process which uses o fluid-filled
flexible bladder in direct contact with the warkpicee.,
2 ‘Hot isostatic deasification’ is o process of presswrising ¢ casting at temperanies

exceeding 375 K (102°C) in u closed cuvily through various media (gus, liguid, solid
purticles, etc.} o creaie equa! force in aff directions (o reduce or eliminate fnterna!
voidy in the casting.

c. "Technology" for the "development” or "produchion” of hydraunlic stretch-forming machines and dies
therefor, for the manutacture of airframe structures;

d. Not used:

<. "Teehnology” tor the "development” of integration "software” for incorporation of expert systems for
advanced decision support of shop floor operations into "numerical control" units;

f. "Technology" for the application ot inorganic overlay coatings or inorganic surface modification
coalings (specified in column 3 of the following lable) 10 non-electronic substrates (specified in

celumn 2 of the following table), by processes specitied in column | of the following table and
defined in the Technical Note.
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2EOG3  continued

Note: The table and Technical Note appear afier entry 2E304.

NB. This table should be read to specify the "techaofogy™ for a particwlar Coating Process
only when rhe Resultant Coaring in column 3 is in o pavagraph directly across from the
relevant Substrate under coltvmn 2. For example, Chemicul Vapour Deposition (CVID)
eouting process echnical date are included for the application of silicides to carbon-
carbon, ceramic and metal "matrix" “composites” substrates, but are nol inclided for

the application of sificides to ‘cemented fungsten carbide' (10), silicon carbide’ (18]

suhstrates. In the second case, the resultant coating is not Hsted in the paragraph under

column 3 divectly across from the paragraph under colunin 2 listing ‘cemented tungsten

carbide’ (10), wilicon carbide’ (15),

ZE101L "Technology" according to the General Technology Note for the "use” of equipment or "software” specified
in 28004, 2B009, 2B104, 2B109, 2B116, 2B119 to 2B122 or 2D101.

ZE201 "Technolopy" according to the General Technology Note for the "use” of equipment or "software" specified
in 2A225 2A226, 2BOGT, 2B006, 2B007 b., 2B007.¢., 2B008, 2B009, 28201, 28204, IB206. 2B2(}7,
2B209,2B225 to 2B233, 2D201 or 2D202.

2E301  "Technology" according to the General Technology Note for the "use™ of goods specified in 2B330 to 2B352.
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TABLE - DEPOSITION TECHNIQUES

1. Coating Process (1)’

2, Substrate

3. Resultant Coating

A Chemical Vapour Deposition
(v

"Superalloys”

Aluminides for internal passages

Ceramies (19) and Low expansion

alasses (14)

Silicides

Carbides

Diclectric lavers (13)
Dianmond

Diamond-like carbon (17}

Carbon-carbon, Ceramic and Metal
"matrix" "composites”

Silicides

Carbides

Reflractory metals
Mixtures thereof (4)
Diclectric layers {15)
Aluminides

Alloyed aluminides {2}
Boron nitride

Cemented tungsten carbide {16),
Silicon carbide (18)

Carbides

Tungsten

Mixiures thereol (4)
Dicleetric layers {13)

Molybdenum and Molybdenum
alloys

Dieleetric layers {13}

Beryllium and Beryllium alloys

Diclectric layers {13)
Dianmond
iamond-like carbon {17)

Sensor window materials (9)

Diclectric layers {135)
Diamond
Diamond-like carbon (173

The numbers in parenthesis refer to the Notes following this Table.
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1. Coating Process (1)!

2. Substrate

3. Resultant Coating

B, Thermal-Evaporation Physical
Vapour Deposition (TE-PVD)

B.l. Physical Vapour Deposition
(PVD): Electron-Beam {EB-PVD)

"Superalloys"

Alloyed silicides
Alloyed aluminides {2}
MCTALX (5)

Maodified zircoma (12}
Silicides

Aluminides

Mixtures thereot'(4)

Ceramics (19) and Low expansion
glasses (14)

Diglectric layers {15)

Corrosion resistant steel {7}

MCrAIX (5)
Modified zircoma (12}
Mixtures thereof (4)

Carbon-carbon, Cerarmc and Metal
"matrix" "composites”

Silicides

Carbides

Refractory metals
Mixtures thereof (4)
Diclectric lavers {15)
Boron nitride

Cemented iungsien carbide {16),
Silicon carbide (18)

Carbides

Tungsten

Mixtures thereof (4)
Diclectric lavers (15)
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1. Coating Process (1)!

2. Substrate

3. Resultant Coating

Molybdenum and Molybdenum
alloys

Diglectric layers {15)

Beryllium and Beryllium alloys

Dielectric layers {13)
Borides
Beryllium

Sensor window materials (9)

Diclectric layers {15}

Titanium alloys (13)

Borides
Nitrides

B.2. lon assisted resistive heating
Physical Vapour Deposition (PVI))
{lon Plating)

Ceramics (19) and Low-expansion
glasses

Dielectric layers {13}
[Damond-like carbon {17)

Carbon-carbon, Ceramie and Metal
"malrix" "composites”

Dielectric layers {13)

Cemented tungsten carbide { 16),
Silicon carbide

Dhiclectric lavers {15)

Molybdenum and Molybdenum
alloys

Dielectric layers {15)

Beryllium and Beryllium alloys

Diclectric layers {15)

Sensor window materials (9)

Diclectric layers (15)
Diamond-like carboen {1 7)
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1. Coating Process (1)!

2. Substrate

3. Resultant Coating

B.3. Physical Vapour Deposition
(PVD): "Laser” Vaporization

Ceramics (19) and Low expansion
glasses (14)

Silicides
Dicleetrie lavers {15)
Diamond-like carbon {1 7)

Carbon-carbon, Ceramic and Metal
"matrix” "composites”

Diclectric layers {15)

Cemented tungsten carbide {16).
Silicon carbide

Diclectric layers {15}

Molybdenum and Molybdenum
alloys

Diclectric lavers (13)

Beryllium and Beryllium alloys

[helectric layers {15)

Scnsor window materials (9)

Dicleetric layers {13)
Diamond-like carbon {17}

B.4. Physical Vapour Deposition
{(PVD): Cathodic Are Discharge

"Superalloys”

Alloyed silicides
Alloyed aluminides {2}

MCrAlX (5)
Polymers (11) and Orgunic Borides
"matrix” "composites” Carbides
Niirides
Dhamond-like carbon {17)
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1. Coating Process (1)!

2. Substrate

3. Resultant Coating

C. Pack cemeniation (see A above Carbon-carbon, Ceramic and Meatal | Silicides

for out-of-pack comentation) (14) "matrix” "composites” Carbides
Mixtures thereot (4)

Titanium alloys (13) Silicides

Aluminides
Alloyed aluminides {2}

Relraclory metals and alloys (8) Silicides
Oxides
D. Plasma spraying "Superalloys" MCrAIX (5)

Maodified zirconia (12}

Mixtures thercof (4)

Abradable Nickel-Graphite
Abradable materials containing Ni-
Cr-Al

Abradable Al-Si-Polyester
Alloyed aluminides {2)

Aluminium alloys {6)

MCrAIX (5)

Modified zirconia (12}
Silicides

Mixtures thereot (4)
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1. Coating Process (1)!

2. Substrate

3. Resultant Coating

Reflraclory metals and alloys (8)

Aluminides
Silicides
Carbides

Corrosion resistant steel {7}

MCrAlX (5)
Modified zirconia (12)
Mixtures thereot (4)

Titanium alloys (13)

Carbides

Aluminides

Silicides

Alloyed aluminides (2}

Abradable Nickel-Graphite
Abradable materials contaiming Ni-
Cr-Al

Abradable Al-Si-Polyester

E. Slurry Deposition

Refraclory metals and alloys {(8)

Fused silicides
Fused aluminides except for
resistance heating elements

Carbon-carbon, Ceramic and Metal

Silicides

"matrix” "composites” Carbides
Mixtures thereot (4)
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1. Coating Process (1)!

2. Substrate

3. Resultant Coating

F. Sputter Depasition

"Superalloys”

Alloyed silicides
Alloyed aluminides {2)

Noble metal modified aluminides

3

MCTALX (5)

Modified zircoma (12}
Platinum

Mixtures thercof (4)

Ceramics and Low- expansion
glasses (14}

Silicides

Platinum

Mixtures thereof (4)
Diclectic layers (15)
Diamond-like carbon (17)

Titanium alloys (13)

Borides

Nilrides

Oxides

Silicides

Aluminides

Alloyed aluminides (2)
Carbides
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1. Coating Process (1)!

2. Substrate

3. Resultant Coating

Carbon-carbon, Ceramic angd Metal
"matrix” "composites”

Silicides

Carbides

Refractory metals
Mixtures thereol (4)
Diclectric layers {135)
Boron nitride

Cermnented wungsien carbide {16),
Silicon carbide (18)

Carbides

Tungstcn

Mixtures thereof'(4)
Dielectric layers {15)
Boron nitride

Molybdenum and Molybdenum
alloys

Dielectric layers {13)

Beryllium and Beryllium alloys

Borides
Dielectric layers {15)
Beryllium

Sensor window materials (9)

Dielectric layers {13)
Diamond-like carbon {17)

Refractory metals and allovs (8)

Aluminides
Silicides
Oxides
Carbides
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1. Coating Process (1)!

2. Substrate

3. Resultant Coating

G. lon Implantation

High temperature bearing steels

Additions of Chromium Tantalym
or Niobium (Columbium)

Titanium alloys (13)

Borides

Nitrides
Beryllium and Bervllivm alloys Borides
Cemented tungsten carbide { 16) Carbides
Nilrides
PE-CONS 54/20 ILAGC/ym 186

ANNEX 1

RELEX.2.B

EN



TABLE - BEPOSITION TECHNIQUES - NOTES

l. The term 'coating process’ includes coating repair and refurbishing as well as original coating.

2. The term ‘alloyed aluminide coating' includes single or multiple-step coatings in which an element or
elements are deposited prior to or during application of the aluminide coating, even if these elements are
deposiied by another coaling process. It does nol, however, include the mulliple use of single-siep pack
cementation proccsses to achieve alloyed aluminides.

3. The term ‘noble metal modified aluminide’ coating includes multiple-step coatings in which the noble metal
or noble metals are laid down by some other coating process prior to application of the aluminide coating.

4. The term "'mixtures thereof includes infilirated material. graded compositions, co-deposits and multilayer
depaosits and are obtained by one or mere of the coating processes speeificd in the Table,

3. 'MCTAIX' Tefers to a coating alloy where M equals cobalt, iron, nickel or combinations thereof and X equals
hafnium, vttrinm, silicon, tantalum in any amount or other intentional additions over 0,01% by weight in
various proporlions and combinations, excepl;
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a. CoCrAlY coatings which contain less than 22% by weight of chromium. less than 7% by weight of
aluminium and less than 2% by weight of yitrium;

b. CoCrAlY coatings which contain 22 to 24% by weight of chromium, 10 to 12% by weight of
aluminium and 0,5 to 0.7% by weight of yttrium; or

C. NiCrAlY coatings which contain 21 to 23% by weight of chromium, 10 to 12% by weight of
aluminium and 0,9 to 1.1% by weight of yrtrium.
6. The term "aluminium alloys' reters to alloys having an ultimate tensile strength ot 190 MPa or more measured

at 293 K (20°C).

7. The term ‘corrosion resistant steel’ refers to AISL (American Iron and Stecl Institute) 300 serics or equivalent
national standard steels.

8. 'Refractory metals and alloys' include the following metals and their alloys: nicbium (columbium?,
melybdenum, tngsien and tantalum,

0. 'Sensor window materials'. as follows: alumina. silicon, germanium, zine sulphide, zinc selenide. gallium
arsenide, diamond. gallium phosphide. sapphire and the following meial halides: sensor window materials of

maore than 40 mm diameter for zirconium fluoride and hafnivm flueride.

10, Category 2 does not include "lechnology™ for single-step pack cementation of solid airfoils,
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L6.

'Polymers'. as tollows: polyimide, polyester, palysulphide. polycarbonates and polyvuwrethanes.

"Modified zirconia' refers to additions of other metal oxides (e.g., calcia, magnesia, vttria, hafnia, rarc carth
oxides) to zirconia in order to stabilise certain crystallographic phases and phase compositions. Thermal
barrier coaiings made ol «irconia, modified with calcia or magnesia by mixing or fusion, are not conirolled.

‘Titanium alloys' refers only to aerospace alloys having an ultimate tensile strength of 900 MPa or more
measured at 293 K (20°C).

'Low-expansion plasses’ refers to plasses which have a coefficient of thermal expansion of | x 10-7 K-
I or less measured at 293 K (20°C).

Diclectric layers” are coatings constructed of multi-layers of insulator materials in which the interference
properties of a design composed of materials of various refractive indices are used to reflect, transmit or
absorb  wvariouws wavelength bands. Dielectric layers refers o more than four dielectric layers or
dielectric/metal "compaosite” layers.

'Cemented tungsten carbide’ docs not include cutting and forming tool materials consisting of tungstcn
carbide/{caobalt, nickel}, titanium carbide/{cobalt. nickel), chromium carbide/nickel-chromium and chromium
cartademickel.
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7. "Technology” for depositing diamond-like carbon on any of the following is not controlled:

magnetic disk drives and heads, equipment for the manufacture of disposables, valves for faucets, acoustic
diaphragms for speakers, engine parts for automobiles, cutting tools, punching-pressing dies, office
automation equipment. microphones or medical devices or moulds. for casting or moulding ot plastics,
manulaclured from alloys contaming less than 5% beryllium,

18. ‘Silicon carbide' does not include cutting and forming tool materials.

19. Ceramic substrates, as used in this entry, does not include ceramic materials containing 5% by weight, or
greater, clay or cement content, either as separate constituents or in conmbination.
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TABLE - BEPOSITION TECHNIQUES - TECHNICAL NOTE

Processes specified in Column 1 of the Table are defined as follows:

a. Chemical Yapour Deposition (CVD) is an overlay coating or surtace modification coating process wherein a
metal. alloy, "composite”, dielectric or ceramic s deposited upon a healed substrate. Gaseous reactanis are
decomposed or combined in the vicinity of a substrate resulting in the deposition of the desired clemental,
alloy or compound material on the substrate. Energy for this decomposition or chemical reaction process may
be provided by the heat of the substrate, a glow discharge plasma, or "laser” irradiation.

NB./ CVD includes the folowing processes: directed gos flow aut-of-pack deposition, pulsating
CVDy controlled mucleation thermal deposition (CNTD) plasma enhunced or plusma assisted
CVD processes.

NB.2 Pack denotes a substrate immersed in a powder miviure,

MB.3 The gaseous reactunts used in the out-of-pack process are produced uxing the sume hasic

reactions and parameters as the pack cemeniation process, except that the substrate o be
coared is AOT i contuct with Hie powder mixiure.
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b. Thermal Evaporation-Physical Vapour Deposition (TE-PVD) is an overlay coating process conducted in a
vacuum with @ pressure less than 0,1 Pa wherein a source of thermal energy is used to vaporize the coating
material. This process results in the condensation, or deposition, of the cvaporated specics onto appropriatcly
positioned substrates.

The addition of gases to the vacuum chamber during the coating process to synthesise compound coatings is
an ordinary modification of the process.

The vse of ion or electron beams, or plasmna, to activate or assist the coating's deposition is also a common
modilicaiion in this lechnique. The wse of monitors 1o provide in-process measurement ol oplical

characteristics and thickness of coatings can be a feature of these processes,

Specific TE-PVI} processes are as follows:

1. Electron Beam PVD uses an electron beam to heat and evaporate the material which forms the
coating:
2 Ton Assisted Resistive Heating PVD employs electrically resistive heating sources in combination

with impinging ion beam(s) W produce a controlled and uniform Mux ol evaporated coating species;

3. "Laser" Vaporization uses either pulsed or continuous wave "laser” beams to vaporize the material
which forms the coating;

PE-CONS 54/20 [L/IGC/vm 192
ANNEX 1 RELEX.2.B EN



Cathodic Arc Deposition employs a consumable cathode of the material which torms the coating and
has an arc discharge established on the surface by a momentary conlact of a ground trigger, Controlled
maetion of arcing erodes the cathode surface ereating a highly ionised plasma. The anode can be either
a cone attached to the periphery of the cathode, through an insulator, or the chamber. Substrate biasing
is used for non line-ol-sight deposilion;

N.B.  This definition does not incluwde random cathodic are deposition with non-biased substrates.

[on Plating is a special modification of a general TE-PVD process in which a plasma or an ion source
15 used to tomse the species to be deposited, and a negative bias is applied to the substrate in order to
facilitate the exwraction of the species from the plasma. The introduction ol reactive species,
cvaporation ot solids within the process chamber, and the use of monitors to provide in-process
measurement of optical characteristics and thicknesses of coatings are ordinary modifications of the
process.

PE-CONS 54/20 [L/IGC/vm 193

ANNEX 1

RELEX.2.B EN



c. Pack Cementation is a surface modification coating or overlay coating process wherein a substrate is
immersed in a powder mixture (a pack), that consists oft
1. The metallic powders that are to be deposited {usually aluminium, chromium, silicon or combinations

thereof);
2. An activator (normally a halide salt); and
3 An inert powder, most frequently alumina.
The substrate and powder mixture is contained within g retort which is heated o between 1 030 K {757°C)
and 1 375 K (1 102°C) for sufficient time to deposit the coating.

d. Plasma Spraying is an overlay coating process wherein a gun (spray torch) which produces and controls a
plasma accepts powder or wire coating materials, melts them and propels them towards a substrate, whereon
an imegrally bonded coating is formed. Plasma spraying constitutes either low pressure plasma spraying or
high velocity plasma spraying.

NB. I Low pressure means less than ambient atmospheric pressure.
N.B.2 High velociiv refers to nozzle-exit gas velocity exceeding 730V mfs calcwduted at 293 K (20°C) at
L1 MPa.

e Slurcy Deposition is a surface modification coating or overlay coating process wherein a metallic or ceramic
powder with an organic binder is susperled noa ligmd and 15 applied to a substrate by either spraying,
dipping or painting, subsequent air or oven drving. and heat treatiment to obtain the desired coating.
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Sputter Deposition 15 an overlay coating process based on a momentunm transter phenomenon. wherein
positive ions are accelerated by an electric lield towards the surface ol a targel (coating malerial). The kinelic
energy of the impacting ions is sufficient to cause target surface atoms o be released and deposited on an
appropriately positioned substrate.

N.B.1 The Table refers only to triode, magnetron or reactive spuiter deposition which is used o increuse
adhexion of the coating wid rate of deposition and {0 radio frequency (RF) augmented sputter

deposition used to permit vaporisation of non-metallic coating materiols.

N.B.2 Low-energy ion beams {fess than 5 keV) can be used to activate the deposition.

& lon Implantation is a surface modification coating process in which the clement to be alloyed is ionised,
accelerated through a potenhal gradient and implanted into the surface region of the substrate. This includes
processes in which 1on implantation is performed simultancously with electron beam physical vapour
deposition or sputter deposition.
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PART V — Category 3

CATEGORY 3 - ELECTRONICS

3A Systems, Equipment and Components

Note 1

Note 2:

Note 3:

The comtrol status of equipment and compenents described in 34007 or 34002, other thun
those described in 34004 .03 1o A0 . {0, or 3AG0 . {2 (o 34007 a 14, which are
spectalhe designed for or which have the same fimctional characreristios as other equipment is
determined by the conirol status of the other equipment,

The control status of imregrared cirenits described in 3400 .a.3 to 34001 a. 9., or 340 a. 12,
to 34001L.a 14, which are unalterably programmed or designed for a specific function for
enother equipment is determined by the control status of the other equipment.

NB. When the manufaciurer or applicant cannot determine the control status of the other
cquipment, the control status of the integrated circuits is determined in 3400 g 3. to
34004 a9, and 3ANH 0 §2. 1o 34001.a.14.

The status of wafers (finished or unfinished), in which the function fias been defermined, is to
be evaluaied against the parameters of 3400 La., 340040.b.. 340014, 34001 ¢4, 34001 2.,
34008 5., or 340011

JA0GL Clectronic items as follows:

a. General purpose integrated circuits, as follows:

Note:

Integrated clircuity include the following tvpes:
"Monolithic integrated cireuits”;
"Hyvbrid integrated cireuits”;
"Multichip integrated cireuits”;
“Film type integrated civerits”, including sificon-on-sappllire integrated cireuits,
"Optical integruted cireuils";
"Three dimensional integrared circuits”;
"Monolithic Microwave Integruted Circuits” ("MMICs").
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IAQ0N a. continued

1.

[ntegrated circuits designed or rated as radiation hardened to withstand any of the following:
d. A total dose of 5 x 107 Gy (silicon) ot higher;
b. A dose rate upset of 5 x 10° Gy (silicon)/s or higher; or

c. A fluence (integrated flux) of neutrons (1 McV cquivalent) of 3 x 10" n/em® or higher
on silicon, or its equivalent for other materials:

Note: 34K a F.c does nor control Mera! Insufutor Semiconductors (MIS).

LN

"Microprocessor microcireuits”, "microcomputer microcireuits”, microcontroller microcircuits,
storage integrated circuits manufactured from a compound semiconductor, analogue-to-digital
converters, integrated circuits that contain analugue-to-digital converters and store or process
the digitised data, digital-to-analogue converters, electra-optical or "optical integrated circuits”
designed for "signal processing”, lield programmable logic devices, custom integraled circuils
for which ecither the function s unknown or the control status of the cquipment in which the
integrated circuit will be used is unknown. Fast Fourier Transtorm (FFT) processors, Static
Random-Access Memories (SRAMs}, or 'non-volatile memories’. having any of the following:

a. Rated for operation at an ambient lemperature above 398 K {125°C}:
b. Rated for operation ai an ambient lemperature below 218 K (-35°C). or
c. Rated for operation over the entire ambient temperature range from 218 K (-55°C) to

398 K (125°C);

Nowe: 3AO0F a2, does nor control fmegrated circuits designed for civil awtomobiles or
raihwan rraint applicarions.

Techuical Note:
Won-volatile memories’ qre memories with dute relention over a period of time after a power
shutdowi,
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3A00 A ¢
3.

ontinued

"Microprocessor  microgircuits”,  "microcomputer  microcircuits™  and  microcontroller

micrecircuits, manufactured from a compourkd semiconductor and operating at a clock

frequency exceeding 40 MHzx:

Nove: 34001 a3, includes digital signal processors, digital arrav processors and digital
COPrOCESSOrs,

Not used:

Analogue-to-Digital Converter {ADC} and Digital-to-Analogue Converter (DAC) integrated
circuits, as tollows:

a. ADCs having any of the following:

NB. SEE ALSO 34104

1. A resolution of 8 bit or more, but less than 10 bit, with a "sample rate” greater
than 1.3 Giga Samples Per Second (GSPS):

2. A resolution of 10 bit or more, but less than 12 bit, with a "sample rate" greater
than 600 Mega Samples Per Second (MSPS);

3. A resolution of 12 bit or more, but less than 14 bit, with a "sample rate" greater
than 400 MSPS;

4. A resolution of 14 bit or more, but less than 16 bit, with a "samplc rate” greater
than 250 MSPS; or

3. A resolution of 16 bil or more with a "sample rate” grealgr than 63 MSPS;

NB.  Forintegrated cireiits Hial contain analogue-to-digital comerters and siore or process
the digitived data, see 3400, o 14,

Technival Notes:

I A resoluiion of # bit correspoids ro a gquantisation of 2" levels.

2. The resafution of the ADC is the mnnber of hits of the digital owtput that vepresenis the
measured analogue input. Effective Number of Bits (ENOB) 1s not used to determine the
resolution of the ADC.

3. For "multipde channel ADCs”, the "sanple rate” is nod ageregated aad the "supiple
rate” is the maxinmum rate of any single channel,
4. For "interleaved ADCs™ or for "multipte chunnel ADCS" thai are specified to have ua

imterleaved mode of operation, the "saonple rates™ ure aggresated aid the "sample rate”
is the maximum combined total rate of all of the interleaved channels.,
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3A001,a.5. continued
b, Digital-to-Analogue Converters (DAC) having any of the following:

. A resolution of 10 bit or more but less than 12 bit, with an “adjusted update rate’
exceeding 3 500 MSPS: or

2. A resolution of 12 bit or more and having any of the following:

a.  An 'adjusted update rate' exceeding | 250 MSPS but not exceeding 3 500
MSPS, and having any of the following:
1. A settling time less than 9 ns to arrive at or within ¢,024% of tull-scale
from a full scale step; or
2. A 'Spurious Free Dynamic Range’ (SFDR) greater than 68 dBe (carrier)
when synthesising a full scale analogue signal of 100 MHz or the
highest ull scale analogue signal frequency specified below 100 MHz;
or
b.  An'adjusted update rate’ exceeding 3 500 MSPS;
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IAO00 a.5.b. continued
Technical Nores:
I.

‘Spurious Free Dvaamic Range' (SFDR) is defined ay the ravio of the RMS value of the
carrier frequency (maximem signgl component} af the input of the DAC to the RMS
valite of the next largest noise or harmonic distortion component ar its ouipit.

SEDR iy deternined divectiv from the specification table or from the characierisation

plots af SFOR versus freguency.

A signal is defined o be full scude when ity amplitude iy areater than -3 dBfs (fufl scule).

Adjusied update rate’ for DACs:

a. For conventional (non-inferpolating) DDACS, the ‘edinsted updare rate' is the rate
ar which the digital signal is converied to an analogue signal und the ouiput
analogue values qre changed By the DAC For DACsy where the interpolation
made mayv be bvpassed (interpolation factor of one), the DAC shonld be
coasidered as a convenrional (non-interpolating) DAC.

h. For inferpolating DACy foversampling DACK) the ‘adjusted wpdate rate’ is
defined as the DAC update rare divided v the smallest inserpolating factor. For
interpadating DACs, the ‘wdinsted update rate’ may be referved to by different
terms including:

- inpd date rate

- fnput word rate

- ispit sample rate

- maxisrunt fotad input s rafe

- maxinrum PDAC clock vate for DAC clock input.
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3A001.a. continued
Clectro-optical and "optical integrated cireuits”, designed for "signal processing”™ and having all
ot the following:

6.

a.
b.

C.

One or mere than one internal "laser” diode;

One or more than one internal light detecting element: and

Optical waveguides;

Field programmable logic devices having any of the following:

a.
b.

Note:

NB.

A maximum number of single-ended digital input/outputs of greater than 700; or
An 'aggregate one-way peak serial transceiver data rate' of 500 Gb/s or greater;
3406 w7 includes:

Complex Programmabie Logic Devices {CPLDs)

Field Programmabie Gate Arravs (FPUAs)
Field Programmuabhle Logic Arravs (FPLAs)

Field Programmable fnterconnects (FPICy)

Fuor infegrated circuits having field programmuable logie devices that are combined with
an anatogue-to-digital converrer, see 34001 .a. 14,

Technical Nores:

I

Maximum mumber of digitel inputiouwtpues in 3A00L o 7.a is alvo referred to as the
maximunr  user input/ouipuis or maximum  available input/ouiputs, whether  the
integrated civcuit is packaged or hare die.

Aggregate one-way peak serial transceiver date rate” ix the product of the peak serfaf
one-way trunsceiver date rate fimes the number of rrunsceivers on the FPGA.
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3A00 A

continued

8.
9.

10.

Not used;
Neural network integrated circuits;

Custom integrated circuits for which the function is unknown, or the control status of the
equipment in which the integrated circuits will be used is unknown to the manufacturer, having
any of the lollowing:

a. Mare than | 500 terminals:
b. A typical "basic gate propagation delay time™ of less than 0,02 ns; or
C. An operating frequency exceeding 3 GHy;

Digital integrated circuits, other than those described in 3JA001.2.3. to 3A0C1 210, and
3A001.a.12., based upon any compound semiconductor and having any of the following:

a. An equivalent gate count of more than 3 000 (2 input gates); or
b. A topgle frequency exceeding 1.2 GHz;

Fast Fourier Transform {(FFT) processors having a rated execution time for an N-point complex
FFT of less than (N log, N} /20 480 ms, where N is the number ol points:

Technical Note:
Wihen N is equal to [ 024 points, the formola in 3AM .a.12. gives an execution time of 500 us.

Dircet Digital Synthesizer (DDS) integrated cireuits having any of the following:

d. A Digital-to-Analogue Converter (DACY ¢lock frequency of 3,5 Gllz or more and a
DAC resolution of 10 bit or more, but less than 12 bit or

b. A DAC clock frequency of .25 GHz or more and a DAC resolution of 12 bit or more;

Technical Nute:
The DAC clock freguency may be specified as the masrer clock frequency or the input clock

frequency.,
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JA00 A continued
Integrated circuits that perform or are programmable to perform all of the following:

14,

NB.i

NB.2

Analogue-to-digital conversions meeting any ol the following:

l. A resolution of 8 bit or more, but less than 10 bit. with a "sample rate" greater
than 1,3 Giga Samples Per Second (GSPS)

1

2. A resolution of 10 bit or more, but less than 12 bit, with a "sample rate" greater
thun 1,0 GSPS;

3. A resolution of 12 bit or more. but less than 14 bit. with a "sample rate" greater
than 1,0 GSPS;

4. A resolution of 14 bit or more, but less than 16 bit, with a "sample rate” greater
thun 400 Mega Samples Per Second (MSPS): or

3. A resolulion of 16 bit or more with a "sample rate” greater than 180 MSPS; and

Any of the following:
. storage of digitised data; or
2. Processing ol digitised daia;
For analogue-to-digital converter bifegrated civeuils see 34004 .a.5.a.

For field programmabie logic devices see 340G .a. 7.

Technical Notes:

1

A resofurion of v bit corresponds ro a guanitisation of 2% levels.

Fhe resolution of the ADC iy the number of birs of the digital outpir of the ADC that
represenis the measuved analogue nput. Effective Number of Bits (ENOB) is not wsed
to determine the resolution of the ADC.

For integrated circwits with noa-inderleaving "mudtiple channe! ADCy", the “sample
rate” is not aggregated and the "sample rate” is the maxinum rare of any single
chainel

For inregrated circuits with “interleaved ADCs "or with “multiple channel ADCsY that
are specified to fave an imerleaved mode of operation. the “sample rares” are
aggresated and the "sample rate” is the maximum combined total rate of all of the

interieaved channels.
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IAO00  continued

b. Microwave or millimelre wave items as lollows:

Technical Note:

For purposes of 3A001.h., the parameter peak satnrated power output mav also be referred to on
product data sheety as outpud power, saiirated power outlpul, maximan power ouipul, peak power
output, or peak envelope power output,

1.

"Vacoum electronic devices” and cathodes, as follows:

Note 1.

Nore 2

2

34001.b.1. does nor confrol "vacuum electronic devices” designed or rated for

aperarion in any fregiency hand and having all of the following.

a. Does net exceed 31,8 GHz: and

b Is “allocated by the ITU" for radio-communications services. but not for
racico-determination.

340604 b 1 does nor control non-"space-gualificd” "vacuum electronic deviges”

having alf of the following:

u. An average oufpul povwer equal o or fess thes 500W, and

h Destgned or rated for operation in anv frequency band and having aff of the
Jollowing:
L Exceeds 31,8 GFz but does nor exceed 43,5 GHz! and
2 fv "allocated by the ITUY for radio-compumications sevvices, but not

Jor radio-defermination,

Travelling-wave "vacuum clectronic deviees”, pulsed or continuous wave, as follows:

Devices operating at trequencies exceeding 31.8 GHz:

Devices having a cathode heater with a turn on time to rated RF power of less
than 3 seconds;
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3A001.b.1.a. continued
R Coupled cavity devices, or derivatives thereof, with a "fractional bandwidth” of
more than 7% or a peak power exceeding 2,5 kW:

4, Devices based on helix, tolded waveguide, or serpentine waveguide circuits, or
derivatives thereol having any of ihe following:

a. An "instantancous bandwidlh” of more than ome octave, and average
power (expressed in kW) times frequeney {expressed in GHz) of more
than 0.5;

b. An "instantaneous bandwidth" of one octave or less, and average power
{expressed in kW) times frequency (expressed in Gliz) of more than 1;

C. Being "space-qualified”; or
d. Having a gridded clectron gun:
3. Devices with a "fractional bandwidth” greater than or equal to 0%, with any of

the following:
a. An annular electron beam:
b. A non-axisymmetric electron beam; or
c. Multiple electron beams;

b. Crossed-field amplifier "vacuum electronic devices” with a gain of more than 17 dB;

c. Thermionic cathodes designed for "vacuum electronic devices” producing an emission

current densily al rated operating conditions exceeding 5 Afem® or a pulsed (non-
continuous) current density at rated operating conditions cxeceding 10 Afem?;

d. "Vacuum clectronic devices” with the capability to operate in a 'dual mode',
Tecinical Note!
Dl mode’ means the "vacuam electronic device” beam current can be intentionally

changed between contimous-wave and pilsed mode operarion v nse of a grid and
prodices a peck prive output power greater than the continuous-wave oulpit power.
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JAN0.b. continued
"Monolithic Microwave Integrated Circuits” ("MMIC™) amplifiers that are any of the

2.

following:

NB.  For "MMIC" amplifiers thar have an integrated phase shifter see 34001.5.12.

a. Ratcd for operation at frequencics execeding 2.7 GHz up o and including 6.8 GHz with
a "fractional bandwidth" greater than 15%. and having any of the followiny:

A peak saturated power output greater than 75 W (48,75 dBm} at any frequency
exceeding 2.7 GHz up 0 and including 2.9 GHy;

A peak saturated power output greater than 55 W (47,4 dBm) at any frequency
exceeding 2.9 GHz up to and including 3,2 GHz:

A peak saturated power output greater than 40 W {46 dBm) at any frequency
exceeding 3.2 GHz up o and including 3.7 GHv; or

A peak saturated power output greater than 20 W {43 dBm) at any frequency
exeeeding 3.7 Gllz up to und including 6.8 Gllz;
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3A001.b.2 comtinued
b, Rated for operation at frequencies exeeeding 6.8 GHz up to and including 16 GHz with
a "tractional bandwidth” greater than 10%, and having any ot the following:

l. A peak saturated power output greater than 10 W (4 dBm) at any trequency
exceeding 6.8 GHy up 10 and including §.5 GH»; or

2. A peak saturated power oulpul greater than 5 W (37 dBm) al any [requency
cxceeding 8.5 GHz up to and including 16 GHz;

c. Rated for operation with a peak saturated power output greater than 3 W (34,77 dBin) at
any frequency exceeding 16 GHz up to and including 31.8§ GHz, and with a "fractional
bandwidth" of greater thun 10%;

d. Rated for operation with a peak saturated power output greater than 0.1 nW (=70 dBm)
at any frequency exceeding 31.8 GHz up to and including 37 GHz:

e. Rated for operation with a peak saturated power output greater than 1 W (30 dBm) at
any frequency exceeding 37 GHz up to and including 43.5 GHz, and with a "fractional
bandwidth" of greater than 10%;

f. Rated for operation with a peak saturated power output greater than 31,62 mW (15
dBm) at any frequency exceeding 43.5 (GHz up to and including 75 GHz, and with a
"fractional bandwidth” of greater than 10%;

g. Rated for operation with a peak saturated power output gredter than 10 mw (10 dBm) at
any trequency cxeceding 75 GHz up to and including 90 GHz, and with & "fractional
bandwidth" of greater than 5%; or

h. Rated for operation with a peak saturated power output greater than 0,1 nW {-70 dBm)
at any frequency exceeding 90 Gllz:
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IAQ00 b2, continued

(%}

Nowe 1

Note 20

Note 3.

Nof used.

The control status of the "MMIC”" whose rated operaiing freguency inclides

Sregquencies lsted in more than one frequency vange, as defined by 340006 2.0,

o 3AU01H2 h. is determined by the lowest peak saturared power output
threshold,

Notes 1 and 2 in 34 mean thar 34001.6.2. does not conirol "MMICs" if they are
speciallv designed for ather applications, e g, teleconmmumications, radar. aifomohiles.

Discrete microwave transistors that are any of the following:

a. Rated for operation at frequencies exceeding 2,7 (GHz up to and including 6.8 GHz and
having any of the following:

[ ]

L
+

A peak saturated power output greater than 400 W (56 dBm) at any frequency
exceeding 2.7 GHz up to and including 2.9 GGHz,

A peak saturated power output greater than 205 W (53,12 dBm) at any trequency
exceeding 2.9 GHv up o and including 3.2 GHy;

A peak saturated power oulput greater than 115 W (50,61 dBm} at any requency
cxcecding 3.2 GHz up to and including 3.7 GHz: or

A peak saturated power outpur greater than 60 W (47,78 dBm) at any frequency
exceeding 3.7 GHz up to and including 6.8 (iHz;
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3A001.b.3. continued
b, Rated for operation at frequencies execeeding 6.8 GHz up to and including 31,8 GHz and
having any of the following:

l. A peak saturated power output greater than 50 W (47 dBm) at any trequency
exceeding 6.8 GHy up o and including 8.5 GHy;

2. A peak saturated power output greater than 15 W (41,76 dBm) al any lrequency
cxceeding 8.5 GHz up to and including 12 GHz;

3. A peak saturated power output greater than 40 W {46 dBm) at any frequency
exceeding 12 GHz up to and including 16 GHz; or

4. A peak saturated power output greater than 7 W (38,45 dBm) at any frequency
exceeding 16 Gz up to and including 31.8 Gllz;

c. Rated for operation with a peak saturated power output greater than 0.5 W (27 dBm) at

any frequency exceeding 31.8 GHz up to and including 37 GGHz;

d. Rated for operation with a peak saturated powcer output greater than | W (30 dBm) at
any frequency exceeding 37 (GiHz up to and including 43,5 GHz;

e, Raled for operation with a peak saturated power oulpul greater than 0,1 nW (-70 dBm)
at any frequeney cxceeding 43,5 GHz; or

f. Other than those specified in 3A001.b.3.a. to 3A001.b.3.c and rated for operation with a
peak saturated power output greater than 5 W (37,0 dBm) at all frequencies exceeding
8,5 GHx up 10 and inclulding 31,8 GHy;

Note [

Note 2-

The control status of a transistor In 34008 0. 3.a. throwgh 3400053 ¢. whose
rared operating frequency inclides frequencies listed in mare than one frequency
range, us defined by 3A001.0.3.a. to AN b 3. e, is detennined by the lowest
peak saturated power output threshold.

AN .3, Inchudes bare dice, dice mownted on carriers, or dice mounted in
peckages. Some diserete transistory may wdso be referved to as pover aamplifiers,
but the status of these discrete transistors is determined by 34001.0.3.
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3A001.b. continued
Microwave solid state amplifiers and microwave assemblics/modules containing microwave
solid state amplifiers, that are any of the following:

4,

a. Rated for operation at frequencies exceeding 2.7 GHz up to and including 6,8 GHz with
a "fractional bandwidth” greater than 15%, and having any of the lollowing:

[ %]

b. Rated
with a

ra

A peak salurated power oulput greater than 500 W (57 dBm) at any lrequency
exceeding 2.7 GHz up to and including 2.9 GHz:

A peak saturated power cutput greater than 270 W (54.3 dBm) at any frequency
exceeding 2.9 GHz up to and including 3.2 GHz;

A peak saturated power output greater than 200 W {53 dBm)} at any frequency
exceeding 3.2 Gllz up to and including 3.7 Gllz; or

A peak saturated power output greater than 90 W (49,54 dBm) at any frequency
exceeding 3.7 GHz up to and including 6.8 GHz;

for operation at frequencies excecding 6.8 GHz up to and including 31.8 GHz
"fractional bandwidth” greater than 10%, and having any of the following:

A peak saluraied power ouipul greater than 70 W (48,54 dBm) al any frequency
cxcecding 6,8 GHz up to and including 8.5 GHz:

A peak saturated power output greater than 580 W (47 dBm) at any frequency
exceeding 8.5 GHz up to and including 12 GHz;

A peak saturated power output greater than 30 W (44,77 dBm) at any frequency
exceeding 12 GHy up 1o and including 16 GHz; or

A peak saturated power output greater than 20 W (43 dBm) at any frequency
exceeding 16 GHz up to and including 31,8 GHz;
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IAQ00 b4, continued

c.

NB.J

=
o
Ly

=
T
Loy

Rated for operation with a peak saturated power output greater than 0.5 W {27 dBm} at
any frequency exceeding 31.8 GHz up to and including 37 GHz:

Rated for operation with a peak saturated power output greater than 2 W (33 dBm) at
any frequency exceeding 37 GHv up 1o and including 43,5 GHz, and with a "fractional
bandwidth" of greater than 10%:

Ratced for operation at frequencics exceeding 43.5 GHz and having any of the following:

l. A peak saturated power output greater than 0.2 W (23 dBm) at any trequency
exceeding 43.5 GHz up to and including 75 GHz, and with a “fractional
bandwidth” of greater than 10%;

2. A peak saturated power output greater than 2¢ mW (13 dBm) at any frequency
exceeding 75 GHz up to and including 90 GHz, and with a "fractional
bandwidth” of greater than 5%; or

3. A peak saturated power output greater than 0,1 nW (-70 dBm) at any frequency
excecding 90 GHz: or

Not used
For "MMIC" amplificrs see 3ANHLH.2,
For transmitdreceive modules' and “transmit modiles ' see 34001 612
For converiers and harmonic mivers, designed to eviend the operaring or frequency

raage of sivnal analvsers, signal generators, neiwork anabisers or microwave test
receivers, see AN BT,
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IAQ00 b4, continued

Nowe 1 Nert psod

Note 2: Fhe control stats of an ifem whose rated operating freguence tncludes frequencies
listed in more than one frequency range, as defined e 34000 b4 to 340015 4 ¢,
is determined by the lowesr peak saturated power onwtpint threshold.

Clectronically or magnetically tunable band-pass or band-stop filtcrs, having more than
5 tunable resonators capable of tuning across a 1.5:1 frequency band (f_ /f ) in less than

[L{HC IRl

10 ps and having any of the following:
a. A band-pass bandwidth of more than 4,5% of centre frequency: or
b. A band-stop bandwidth of less than ¢.5% ol centre lrequency:
Not used;
Converters and harmonic mixers thal are any of the Tollowing:
a. Designed to extend the lrequency range of "signal analysers” beyord 90 GHz;
b. Designed to extend the operating range of signal generators as follows:
L. Bevond 90 Gllz;

2. To an output power greater than 100 mW (20 dBm) anywhere within the
frequency range exceeding 43.5 GHz but not exceeding 90 (GHz:

c. Designed to extend the operating range of network analysers as follows:
l. Bevond 110 GHz:

2. To an output power greater than 31.62 mW (13 dBm} anywhere within the
frequency range exceeding 43,5 GHy but not exceeding 90 GHy;

3. To an output power greater than 1T mW {0 dBm) anywhere within the frequency
range exceeding 90 GHz but not exceeding 110 GHz; or
d. Designed o extend the frequeney range of microwave test reecivers beyond 110 GHz:
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IAQ01 b, continued

5.

Microwave power amplifiers containing "vacuum clectronic deviees” speeificd in 3A001.b. 1.
and having all of the following:

a. Operating frequencies above 3 GHz,
b. An average output power to mass ratio exceeding 80 W/'kg: and
c. A volume of less than 400 cm?;

Nove: 34001 b8, does not contref equipment desivned or rated for operation in any frequency
band which is “allocated by the ITLUY for radio-commuonications services, but not for
radio-deterntination.

Microwave power modules (MPM) consisting of, at least, a travelling wave "vacuum
electronic device”, a "monolithic microwave integrated circuit" ("MMIC") and an integrated
clectronic power conditioner and having all of the following:

d. A "turn-on time” from off to fully operational in less than 10 seconds:

b. A volume less than the maximum rated power it Watts multiplied by 10 cm®/W; and

c. An "instantancous bandwidth” greater than | octave (fins > 2finie) and having any of the
following:
l. For frequencies equal to or less than 18 GGHz, an RF output power greater than

100 W or

2. A frequency greater than 18 Gllz:

{. To calculate the volume in 3JAGOLE.Qb., the folfowing example is provided: for
maximum rated power of 20 W, the volume would be: 20 W x 1) cod/W = 200 e,

2 The' turn-on time' in 3AMNN B Y.a. refers to the time from filly-aff to fully operational.

re., i inchides the warnt-up time of the MPM.
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IAQ01 b, continued

10.

Oscillators or escillator assemblics, specificd to operate with a single sideband {S5B) phase
noise, in dBc/Hz, less (better} than (126 + 20logwF - 20logy.) anywhere within the range of
10 Hz = F = 10 kHx:

Technical Note:
In 340071610, F is the offvet from the operating frequency in 1z and fis the operating

Jregueney in MHz.

'Frequency synthesiser' "electronic assemblies” having a "frequency switching time" as
specitied by any of the following:

a. Less than 143 ps:

b. Less than 100 ps for any frequency chanpe exceeding 2,2 GHz within the synthesised
trequency range exceeding 4.8 Gliz but not exceeding 31,8 Glz:

c. Not used,

d. Less than 500 ps for any frequency change exceeding 550 Mz within the synthesised
frequency range exceeding 3 1.8 GHz but not exceeding 37 GHz;

2. Less than 100 ps for any frequency change exceeding 2.2 GHz within the synthesised
frequency range exceeding 37 GHz bul nol exceeding 90 GHy; or

f. Not used:

g. Less than 1 ms within the synthesised frequency range exceeding 90 Gliz;

A frequency synthesiser' Is any kind of freguency soltrce, regardiess of the actial technique
wxed, providing o mudtiplicite of simultaneous or alternative owdpd frequencies, from one or
more outpts, controlled by, derived from or disciplined hv « lesser muomber of stondard (or
master) freguencies.

NB.  For generdd purpose "signal analvsers”, signal generators, network analysers and
nHerowave test vecefvers, see SAON2 ¢, A2 34002 ¢ and 34002 f., respectively.
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IAQ01 b, continued

12,

Transmit/receive  modules'. 'ransmit/receive MMICS', 'transmit modules', and ‘ransmil
MMICs', rated for operation at frequencies abowve 2,7 Gllz and having all of the following:
=

d.

A peak sawrated power oulpul {in watls), P, grealer than 50562 divided by ihe
maximum operating frequency (in GHz) squared [Po=305,62 W*GHz fun.°] for any
channel:

A "fractional bandwidth” of 3% or greater for any channel;
Any planar side with length d (in end equal to or less than 15 divided by the lowest
opcrating frequency in GHz [d = 15em*GHz*Ni g, ) where N is the number of transmit

or transmit/receive channels; and

An electronically variable phase shifter per channel.

Technival Notes:

i

by

A rransmivreceive module's is a pudtifunciion "efectronic assembhc" that provides bi-
directional amplitede and phase control for transmission and reception of signals.

A transmit modiude” s an Uelectronic axsembly” that provides amplitude and phase
control for transassion of signals,

A Cansmitireceive MMICT iy a mudtifunction "MMIC" that provides bi-directional
amplitnde and phase control for transmission and reception of signls,

A Cransmit MMIC: is o "MMIC" that provides amplitude and phase control for
transmission of signals.

2.7 GHz should be used av the lovwest operating freqguency (fos) in the formuda in
3A00L.b 12 . for transmitireceive or frunsmit modiles thar have a rated operation
vange extending downward (o 2,7 GHz and befow fd<I3cm®GHZ*N2,7 GHZJ.

JAG0F 012 applies to ‘transmitireceive modules’ or ‘transmit modides’ with or withoit
a hear sink. The value of o in 3400400 12.c. does not include anyv portion of the
‘transmifreceive module’ or transmit module' that functions as o heat sink.

Transpiit/receive modufes', or ‘transmit modides’ or wransatiicreceive MMICST or
‘transmir MMICS" may or mayv not have N integrared radiating antenng elemenis where
N is the mumber of transinit or rransmitireceive channels,
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IAO0L continued
e Acoustic wave devices as follows and specially designed components therefor:

1. Surtace acoustic wave and surface skimming (shallow bulky acoustic wave devices, having any
of the following;:

a. A carrier frequency exceeding 6 (iHz;

b. A carrier frequency exceeding | GHz, hut not exceeding 6 (iHz and having any of the
following:
1. A 'frequency side-lobe rejection’ exceeding 65 dB;
2. A product of the maximum delay time and the bandwidth (time in ps and

bandwidth in MHz) of more than 100;

3. A bandwidth greater than 250 MHz; or

4. A dispersive delay of more than 10 us; or
c. A carrier frequency of | GHz or less and having any of the following:
l. A product of the maximum delay time and the bandwidth (time in ps and

bandwidth in MH2) of more than 100;

2. A dispersive delay of more than 10 ps: or

Lt

A 'frequency side-lobe rejection’ exceeding 65 dB and a barclwidth greater than
100 MHz;

Technical Nove:
Frequency side-lobe refection’ is the mavinm rejection value specified in data sheet,

PE-CONS 54/20 [L/IGC/vm 216
ANNEX 1 RELEX.2.B EN



3ADM ¢ continued

2. Bulk (volume} acoustic wave devices which permit the direct processing of signals at
frequencies exceeding 6 GHz:

3. Acoustic-optic "signal processing” devices employing interaction between acoustic waves
(bulk wave or surlace wave) and lighl waves which permit the direct processing of signals or
images, including spectral analysis, corrclation or convolution;

Nore: 34001.c. does not control acoustic wave devices that are lmited to a single band pass, fow
pass, fiigh puss or notch filtering, or resonating fimetion.

d. Electronic devices and circuits containing components, manufactured from “superconductive"
materials, specially designed for operation at temperatures below the "critical temperature” of at leust
one of the "superconductive” constituents and having any of the following:

1. Current switching for digital circuits using “superconductive” gates with a product of delay
time per yate (in seconds) and power dissipation per gale {in walls) of less than 107" J; or
2. Frequency selection at all frequencies using resonant cireuits with Q-values exceeding 10 004:;
e. High energy devices as follows:
1. 'Cells as follows:
a. Primary cells' having any of the following at 20°C;
I ‘Cnergy  density” exceeding 350 Whikg and a ‘continuous power density'
exceeding 30 Wiky; or
2. ‘Energy density’ exceeding 30 Whikg and a 'continuous power density’ exceeding
350 Wiky: or
b. ‘Secondary cells” having an ‘energy density' exceeding 350 Whikg at 20°C;
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IAO000 e 1. continued

Technical Nores:

I

Fuor the purpose of 34001.¢. 1., energy density’ (Whikg) is calculated from the nominal
veltage mdtiplied by the nominal capacite in ampere-hours (Al divided by the mass in
kifograms. If the nominal capacity Is not stated, energy density is calenlated from the
nominal voltage squared tren mudtiplied by the discharge durvation in hours divided by
the discharge load in ohms and the mass in kilograms.

Fuor the purpose of 3400 e 1., o ‘cell' is defined ay an electrochemical device, which
hus positive and negative efecirodes, an electrolvte, and is u sowree of electrical energy.
fris the basic huilding block of a hattery.

For the purpose of 34001 e 1.a., o ‘primary cell' is a ‘cell’ that is nor designed 1o be
charged by any other souree.

For the purpose of 3AM e . Lb., a secondary cefl' is a ‘vell' that is designed to be
charged bv an external electrical sonree.

For the purpose of 34000 ¢ f.a., continnous power densitny” (Wkg) iv calculuted from
the nosminal voltage multiplied by the specified mavimunt continvons discharge currenr
in ampere (4) divided by the mass in kitograms. "Continuous power density’ iy also
referved to as specific power.

Note: 34001 e.l. does nof control batteries, including single-cell hateries.
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3A001 e continued
High energy storage capacitors as follows:

2.

N B.

d.

SEE ALSOQ 3420 a. and the Military Goods Controls.,

Capacitors with a repetition rvate of less than 10 Hz (single shot capacitors) and having
all of'the tollowing:

l. A voltage rating equal to or more than 5 kV;
2. An energy density equal to or more than 250 )/kg: and
3. A total enerpy equal to or more than 25 kI

Capacitors with a repetition rate of 10 Hz or more (repetition rated capacitors) and
having all of the following:

I A voltage rating equal to or more than 3 kV;

2. An cnergy density equal to or more than 50 Jikg:

3. A total energy equal to or more than 104 I; and

4, A charge/discharge cycle life equal to or more than 10 000;

Usuperconductive” clectromagnets and solenoids, specially designed to be fully charged or
discharged in less than one second and having all of the following:

N B.

Note:

SEE ALSO 34204.D.

34001 2 3. does not control “superconductive” electromagnets or solenolds specially
designed for Magnetic Resonance Imaging (MRIY medicol equipment.

Eneryy delivered during the discharge exceeding 10 k) in the first second;
[nner diameter of the current carrying windings of more than 250 mm; and

Rated for a magnetic induction of more than 8 T or "overall current density™ in the
winding of more than 300 A/mm?;
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3A00 e comtinued
4, Solar cells, cell-intereonnect-coverglass (C10) assemblics, solar panels, and solar grrays, which
are "space-qualitied”, having a minimum average etticiency exceeding 20% at an operating
temperalure of 301 K (28°C) under simulaled "AMO" illumination with an irradiance of 1 367
walts per square metre (W,
Technical Note:
AMO, or Air Mass Zero’, refers to the spectral irradiance of sun light in the earth's owter asmosphere
when the distance berween the earth and sin is one astronomical unit {AU).
(] Rotary input type absolule position encoders having an "accuracy” equal to or less {betler) than
1.0 sccond of are and specially designed encoder rings, dises or scales therefor;
s Solid-state pulsed power switching thyristor devices and 'thyristor modules', using either electrically,
optically. or electron radiation controlled switch methods and having any of the following:
1. A maximum turn-on current rale of rise (difdt) greater than 30 000 A/us and off-state voliage
gregter than 1 100 v or
2. A maximum turn-on current rate of rise (di/dt) greater than 2 000 A/us and having all of the
following:
a. An off-state peak voltage equal to or greater than 3 000 V: and
b. A peak (surge) current equal to or greater than 3 000 A,
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IAO00 g continued

Nowe 1

34001 g includes:

Sificoa Conrrofled Rectifiers (SCRs)

Electricaf Triggering Thyrisiors (ETTs)

Light Triggering Theristors (LTTs)

Inregrared Gate Commurated Thyristors (1GCTs)
Gete Turn-off Thvristors (GTOx)

MOS Controlled Thyrisiors (MCTs)

Solidirons

Nofe 2: 34001 g, does not contrel thyristor devices and thyristor modules' incorporaied

into equipment designed for civil raitway or "civil aircrafl” applications.

Technical Note:
For the purposes of 3A00 . 2., a thyristor module' contains one or more thyristor devices.

h. Solid-state power semicorkluctor switches, diedes, or ‘modules’, having all of the following:

1. Rated for a maximuim operating junetion temperature greater than 488 K (215°C);

Repetitive peak off-state voltage (blocking voltage) execeding 300 V; and

2
3. Continuous current greater than 1 AL

Noige |

Nore 2:

Repetitive peak off-state volrage in 3AM0 LA includes drain 1o source voliage, collector
o emitter voltage, repetitive peak reverse voltage and peak repetitive aff-state blocking
voltage.

JAOE L includes:

Sunction Fiefd Effect Tranxistors (JFETs)

Vertical Junction Field Effect Transisiors (FIFETs)

Metal Oxide Semiconducior Field Effect Transistors (MOSFETS)
Double Diffused Meta! Oxide Semiconducior Field Fffeot Transistor (DMOSFET}
Insulated Gate Bipolar Transisior ({GBT)

High Electron Mobility Transistors (HEMTs)

Bipolar Junction Transistors (B1Ts)

Thyristors and Sificon Controfled Reciifiers (SCRs)

Grette Turn-Off Thyristors (GTOs)

Emitter Turn-Off Theristors (ETOs)

PiN Diodes

Schouhy Diodes
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3A001 N, comtinued
Now 3- 340610 does not control switches, diodes, or modules”. incorporated into cgquipment
designed for civil automobile, civil raibway or "civil aircrafl” applications.
Technical Note:
For the purposes of 3A00LE, ‘modules’ comtain one or nore solid-state power semticonductor
swirches or diodes,
1. Intensity, amplitude, or phase electro-optic modulators, designed for analogue signals and having any
of the following:
1. A maximum operating frequency of more than 10 GHz bul less than 20 GHz, an optical
inscrtion loss cqual to or less than 3 dB and having any of the following:
a. A 'half-wave voltage' ("Vr') less than 2.7 V when measured at @ frequency of 1 Gllz or
below: or
b. A 'Vr' of less than 4 V when measured at a frequency of more than | GHz; or
2. A maximum operating frequeney equal o or greater than 20 Gllz, an optical insertion loss
equal to or less than 3 dB and having any of the tollowing:
. AV less than 3.3 V when measured at a frequency of | GHz or below; or
b. A V' less than 5V when measured at a frequeney of more than | GHe.
Note: 3A00L0 includes efectro-optic modulators having oprical input and owtput conneciors {e.g..
[fibre-optic pigtails}).
Technical Note:
For the purposes of 340040, o "half-wave voltage' (Ve is the applied voltage necessary to make
phase chunge of 180 degrees in the wavelength of light propagating trough the opticed modutuior,
PE-CONS 54/20 IL/IGC/ ym 222
ANNEX RELEX.2.B EN



3A002  General purpose "cleetronic assemblics”. modules and cquipment, as follows:

€.

Recording equipment and oscilloscopes as follows:

1.

ST S DU WY

Note:

Not used;
Not used;
Not used,
Not used;
Not used:
Digital data recorders having all of the tollowing:

d. A sustained 'continuous throughput' of more than 6.4 Ghit/s 1o disk or solid-state drive
meory: and

b. "Signal processing” of the radie frequency signal data while it is being recorded;

Techmical Notes:

/. For recarders with a parallel bus avchitecture, the ‘continuous throughput’ rate is the
highest word rate mudtiplied by the number of hits in ¢ word.

2. "Contintous throughput' is the fustest data yate the instrument can record ro disk or
solic-state drive menmory withaut the foss of anv information while sustaining the input
digiral daia rare or digitizer conversion rare.

Real-time oscilloscopes having a vertical root-mean-square (rms) noisc voltage of less than 2%
of full-scale at the vertical scale setting that provides the lowest noise value for any input 3dB
bandwidth of 60 GHz or greater per channel;

3A002.a. 7. does not control equivalent-time sampling oscilloscopes.
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IAO02  continued

b. Not used:
e "Signal analyscrs™ as follows:
l. "Signal analysers” having a 3 dB resolution bandwidth (RBW) cxeceding 40 MHz anywhere

within the frequency range exceading 31.8 GHz but not exceeding 37 GHz:

2. "Signal analysers™ having Displayed Average Noise Level {DANL) less (better) than -150
dBm/Hz anywhere within the frequency range cxeceding 43.5 GHz but not exceeding 90 GHz;
3. "Signal analyscrs™ having a frequeney excecding 90 GHz;
4, "Signal analysers™ having all of the following:
d. 'Real-time bandwidth’ exceeding 170 MUz; and
b. Having any of the following:

1. 100% probability of discovery with less than a 3 dB reduction from full
amplitude due to gaps or windowing effects of signals having a duration of |5 us
or less: or

2. A 'frequency mask trigger’ function with [00% probability of trigger {capture)
for signals having a duration of 15 us or less;
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A0 .c.d. continued

Note:

Technical Notes:

i

'Real-time handwidih' is the widest frequency range for which the analvser can
continously transform me-domain data entirely into frequencv-domain resuls,
using @ Fourier or other discrere time transform that processes every incoming
fime point, without a reduction of measured amplitude of more than 3 dB below
the actugf signal amplitnde caused by gaps or windowing  effects, while
ontputting or displaving the transformed dara.

Probability of discovery in 34002.c.4.0.1. iy also veferred fo ax probability of
intercept ar probabilin: of capture.

For the purposes of 3A002.c.4.b.1.. the duration for 100% probahilitv of
discovery iy equivalent to the minimun signal duration necessary fir the
specified level medsurement uncertaini,

A Yreyuency mask trigger’ is a mechanism where the trigger function is able to
sefect a frequency runge o be triguered on as u subsel of the acquisition
handhwidth whilc ignoring other signals that may also he present within the same
avguisifion bandwidth, 4 frequency mask trigger’ way conlain more thun one
independent set of limits.

3

JAGO2 o 4, does not confrol those “signal analvsers” using only consfanr percentage
bandwidth filrers false knoven as octave or fractional octave filters).
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IAQ02 . continued

5

Not used;

d. Signal generators having any of the following:

Specified to generate pulse-modulated signals having all of the following, anywhere within the
frequency runge exceeding 31,8 GHy but not exceeding 37 GHz:

a.
b.

Pulse duration® of Tess than 25 ns; and

Ondoff ratio equal to or excecding 65 dB:

An outpul power exceeding 100 mW (20 dBm) anywhere within the frequency range
exceeding 43,5 GHz but not excecding 90 GHz;

A "frequency switching time" as specitied by any of the following:

d.

b.

Not used.

Less than 100 us for any frequency change exceeding 2,2 GHz within the frequency
range exceeding 4.8 GHz but not exceeding 31,8 GHz;

Not used;

Less than 500 ps for any frequency change exceeding 550 MHx within the frequency
range cxeceding 31.8 GHz but not excecding 37 GHz; or

Less than 104 us for any frequency change exceeding 2.2 GHz within the frequency
range exceeding 37 GHz but not exceeding 90 GHz;

Not used;
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IAQ02,d. continued

4,

0.

Single sideband {SSB) phase noise, in dBc/Hz, specified as being uny of the following:

d. Less (better) than ~(126 + 20logF - 20loginf)  anvwhere  within the range of
10 Hz = F < 10 kHz anywhere within the trequency range exceeding 3.2 GHz but not
exceading 90 GHz; or

b. Less (better) than -{206 - 20log of) anywhere within the range of 10 kHz< F< 100 kHz
anywhoere within the frequency range excceding 3,2 GHz but not exceeding 90 GHz;

Techmica! Note:
In 3A002.d.4., F is the offset from the operating freqguency in Hz aied | is the operating

frequeney in MHz;

Ar 'RE modulation bandwidth® of digital baseband signals as specified by any of the following:

a. Exceeding 2.2 Gllz within the frequency range exceeding 4.8 Gllz but not cxeeeding
31.8 GHz;

b. Exceeding 550 M1z within the frequency tange exceeding 31,8 Gllz but not exceeding
37 GHz; or

c. Exceeding 2.2 GHz within the frequency range exceeding 37 GHz but not exceeding 90
GHz; or

Technivad Note:

‘RE modwlation bandwideh' is the Radio Freguency (RE) bandwidth ocoupied by a digitall:
encoded baseband signal modulated onto an RE signal. 1t is afso referred to as information
bundwidth or vector modulation bancdwideh. 1Q digiiad modiulation is the technical method for
producing o vector-modulated RE output signal, and thar output sigaal is typically specified us
having an "REF modulation bandwidih'.

A maximum [requency exceeding 90 GHz;

Note 1: For the purpose of 340024, signad generators include arbitrary waveform and

function generators,

Note 2: 3A602.d. does not controfl equipment in which the owipur frequency is either produced

by the addition or subrraction of two or more crysial oscillaior freguencies, or Iy an
addition or subtraction folfowed v a nudtiplication of the resuli.

Technical Notes:

i

The maximum freguoncy of an arbitrary waveform or function geaerator is calewlared by
dividing the sample rate, in samplesisecond, by o fuctor of 2,5

For the purposes of SAM2.d 1 a, ‘pulse duration’ iy defined ax the tfime Interval from the poine
on the leading edge that is 5U% of the pulse amplitude to the poins on the traifing edge that is
30% of the prlse amplitnde.
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IAQ0Z2  continued

=

Network analysers having any of the following:

1.

[}

An output power exceeding 31,62 mW (15 dBm} anywhere within the operating frequency
range exceceding 43,5 G1z but not excecding 90 Gllz;

An output power exceeding 1 mW (0 dBm} anywhere within the operating frequency range
exceeding 90 GHz but not exceeding | 10 GGHz;

onlinear vector measurament functiomality’ at frequencies exceedinge iHz but no
"Nanl t t funct lity' at f ding 50 GHz but t
exceeding 110 Glz; or

Technical Note:
‘Noplinear vector meastirement funcrionalily’ is un instrument’s ability fo analyse the fest resulis of
devices driven into the large-sivnal domain or the non-linear distortion range.

4.

A maximum operaling [requency exceeding 110 GHy;

Microwave test receivers having all ol the following;

1.

-

A maximum operating frequency exceeding 110 GGHz; and

Beinyg capable of measuring amplitude and phase simultaneously:

Atomic frequency standards being any of the following:

1.

(B8]

[}

"Space-qualitied”;
g . oy -1
Noo-rubidium and having a long-term stability less (better) than | x 10 ‘month; or

Non-"space-qualified” and having all of'the following:

a. Being a rubidium standard:

igs -1,
b. Long-term stability less (better) than 1 x 10 /menth; and
c. Total power consumption of less than 1 W,
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IAQ0Z2  continued

h. "Electromnic assemblies”, modules, or equipment. specified 1o perform all of the following:

1.

Analogue-to-digital conversions meeting any of the following:

a. A resolution of 8 bit or more, but less than 1€ bit, with a "sample rate” greater than 1.3
Giga Samples Per Second {GSP'S);

b. A resolution of 10 bit or more, but less than 12 bit, with a "sample rate” greater than 1.0
GSPS;

c. A resolution of 12 bit or more, but less than 14 bit, with a "sample rate” greater than 1.0
GSPS:

d. A resolution ot 14 bit or more but less than 16 bit, with a "sample rate” greater than 400

Mega Samples Per Second {MSPS): or

€. A resolution of 16 bit or more with a "sample rale” greater than 180 MSPS; and

Any of the Tollowing:

d. Output of digitised data;
b. Storage of digitised dala; or
C. Processing of digitised dala;

Digital duta recorders, osciffoscopes, "signal analvsers”, signal generators, netvork analysers
and microwave fest receivers, are specified 7 AN 2w 6., 34002.a.7., I4002 ¢, 34A002.d.,
JAOO2 e, and JAON2E, respectively.
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JA002.h. continued

Technical Notes:

i A resolution of 1 bit corvesponds 1o a guantisation of 2* levels.,

2. The resolution of the ADC is the aumber of bits of the digital gutput of the ADC that
represents the measured analogue inpur. Effective Number of Bits (ENOB) is not used
o determine the resolution of the ADC.

3. For non-interlegeed multiple-channe! “elecrronic assemblios”, modules, or equipment,
the "sample rate” is not aggregated and the "sample rate” is the maximum rate of any
séngle-channel,

4. For imerfeaved chamnels on multiple-channel Velectronic asvemblies”, modudes, or
equipment, the "sample rates™ are uggregated and the "sample raie”™ is the vaxinnmm
combined toted rate of alf the interleaved channely.

Note: IA002 K inciudes ADC cards, waveform digitizers, duta aogquisition cards, signal
acquisition boards and transient recorders.

JA003  Spray cooling thermal management systems employing closed loop fliid bandling and reconditioning
cquipment in a scaled cnclosure where a diclectric fluid s sprayed onto electronic components using
specially designed spray nozzles that are designed to maintain electronic components within their operating,
lemperature range, and specially designed compongnis therelor,
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JALN Electronic equipment, devices and components, other than those specified in 3A001, as follows:

a. Analogue-to-digital converters, usable in "missiles”, designed to mect military specifications for
ruggedized equipment;

b. Accelerators capable of delivering electromagnetic radiation produced by bremsstrahlung from
acceleraled electrons of 2 MeV or grealer, and sysiems containing those accelerators,

Nate: 3AI01h. above does not specify cquipment specially designed for medical purposes.
3A1G2  'Thermal batteries' designed or modified for missiles’,
Technical Notes:
L I 34702 thermal batteries' are single wse batterics that contain o solid non-conducting inorsanic
serlt as the electrolvte. These batteries incorporate a pyrobviic material that, when ignited, melts the
electrolvte and activates rhe battery.

2. I 34102 ‘missite’ means compltete rocket systems und unmanned aerial vehicle systems capable of a
range exceeding 300 kim.

3A201 Electronic components, other than those specified in 3A001, as follows;

a. Capacitors having either of the following sets of characteristics:

1. a. Voltage rating greater than 1,4 kKW
b. Energy slorage greater than 1001;
c. Capacitance greater than 0,5 pF: and
d. Series inductance less than 30 nH; or

2 a. Voltage rating greater than 750 'V;
b. Capacitance greater than 025 pk; and
c. Scries inductance less than 10 nH;
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IA200 continued

b.

Superconducting solenoidal electromagnelts having all of the following characieristics:

1. Capable of creating magnetic fields greater than 2 T;

2. A ralio of lengih io inner diameter grealer than 2;

3. Inner diameter greater ihan 300 mm; and

4, Magnetic ficld uniform to better than 1% over the central 50% of the inner volume;

Nowve: 34200, does nor control magnets specially designed for and exported ‘us pares of medical
nuclear magnetic resonance (NMR) inuging systems. The phrase 'us part of does not
necessariiv mean physical part in the same shipment; separvate shipmemts from different
sources are alfowed, provided the related export documenis clearly specifyv that the shipmonts
are dispatched 'y part of the imaging sysiems.

Flash X-ray generators or pulsed electron accelerators having either of the following sets of

characteristics:

1. a. An accelerator peak electron energy of 500 keV or greater but less than 25 MeV; and
b. With a "ligure of merit’ (K) of 0,25 or greaier; or

2. a. An accelerator peak electron energy of 25 MeV or greaters: and
b. A 'peak power' greater than 30 MW,

Note: 34200 ¢ does not control aceelerators that ave component puaris of devices destgned Jor

purposes other than electron beam or X-ray radiation (eleciron microscopy, for exampie) nor
those designed for medical purposes.
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IA20N ¢ continued
Techuical Notes:

Il

iy b

The Tigure of merit” (K) oy defined as:

K=17x 10750

Vis the peak elecivon energy in mitlion eleciron vols.

If the accelerator beam pulse duration is less than or equaf (o [ ous, then Qs fhe total
aceceferated charge in Cowlombs, If the accelerator beam pulse duration is grearer than 1 us.
then (O is the maximum aoeelerated churge in 1 ps.

O equaly the integral of | with respect to 1, over the lesver of 1 ps or the time duration of the
bhewn pulse Q) = Jidty, where i is beam current in amperes and 1is Hnie in seconds.

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 ps ar the duration of the bunched beam packet resulting frone one microwave
medidarr pulse,

In muchines hased on microwave uecelerating cavities, the peak beum curreni is the average
current in the tinte duration of a bunched beamn packel,

3A225  Frequeney changers or penerators, other than those specified in OBOGL.b.[13.. usable as a variable or fixed
frequency motor drive, having all of the following characteristics:

AB T

NB.2,

"Suftware” specially designed to enhance or release the performunce of o frequency changer
or generaror to meet the characteristics of 34225 is specified in 30223,

"Technology” in the form of codes or kevs ro enhance or release the performance of a

frequency changer or generaior to meet the characteristios of 34225 is specified in 3E225.
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3A225  comtinued

a. Multiphase cutput providing a power of 40 VA or greater;

b, Operating at a frequency of 600 1z or more; and

C. Frequency control better {less) than 0,2%.

Nowe: 34225 dees nor control frequency changers or generaiors If they have hardware. “software” or
“technology” constraints fhat Iinit the performaonce to less than that specified above, provided they
meet anv of the follovwing:

I They need to be returned to the originad munufacturer to make the enhancemenits or release the
['U!i‘.’!'f?‘ﬂl’l?f.\'.'

2 Thev reguire "software” as specified in 31225 to enhance or release the perfirmance fo meet
the characteristics of 34225, or

3 They reguive "techaology™ in the form of kevs or codes ay specified jn 3E225 to enhance or
refease the performance o meet the characterisiics of 31225,

Technical Notes:

I Freguency changers in 34225 are also known as comverters or inverters.

2. Frequency changers in 3A223 may be marketed as Generators, Electronic Test Equipmeni, AC Power
Supplivs, Variable Speed Mators Drives, Variable Speed Drives (VSDs), Variable Freguency Drives
(VEDs), Adjustable Frequency Drives (AFDs), or Adjustable Speed Drives (ASDs).

3AZ26 Nigh-power direct current power supplies, other than those specified in 0B001,j.6.. having both of the
following charactcristics:

a. Capable of continuously producing, over a time period of 8 hours, 100 V or greater with current
cutput of SO0 A or greater; and

b. Current or vollage stability better than 0,1% over a ime period of 8 hours.,
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3A227  High-voltage direct current power supplics, other than those speeified in 0B0OI.j.5.. having both of the
following characteristics:

a. Capable of continuously producing, over a time period of & hours, 20 kV or greater with current
output of 1 A or greater; and

b. Current or voltage stability better than 0,1% over a time peniod of 8 hours.

JA228  Swilching devices, as follows:

a, Cold-cathode wbes, whether gas Nilled or not, operating similarly 10 a spark gap, having all of the
following characteristics:
1. Containing three or more clectrodes;
2. Anode peak voltage rating of 2.5 kV or more;
3. Anode peak current rating of 100 A or more; and
4, Anode delay time of 10 ps or less;
Nore: 34228 includes gas krytron tubes and vacuum sprytron rubes.
b. Triggered spark-gaps having both of the following characteristics:
l. An anode delay time of 13 us or less: and
2. Ratcd for a peak current of 300 A or more:
c. Modules or assemblies with a fast switching tunction, other than those specitied in 3A001.g. or

JAQ01 b, having all of the following characteristics:

1, Anode peak voliage rating greater than 2 kV;
2. Anode peak current rating of 500 A or more; and
3 Turn-on time of 1 ps or less.
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3A229  High-current pulse gencrators as follows:
MNB.  SEE ALSO MILITARY GOODS CONTROLS.

a. Detonator firing scts (initiator systems, firesets), including clectronically-charged, explosively-driven
and optically-driven firing sets, other than those specified in [A0D7.a.. designed to drive multiple
controlled detonators specified in TAOG7. b.;

b. Modular electrical pulse generators (pulsers) having all of the following characteristics:
1. Designed for portable, mobile. or ruggedized-use:
Cupable of delivering their encrgy in less than 15 ps inte loads of less than 40 ohms:
Having un output greater than 100 A;

2

3

4, No dimension greater than 30 em;
5 Weight less than 30 kg; and

6

Specificd for use over an cxtended temperature range 223 K {-50°C) to 373 K (106"C) or
specified as suitable for aerospace applications.

Note: 34229.b. includes xenon flash-lamp drivers.

c. Micro-tiring units having all of the following characteristics:
1. No dimension greater than 35 mm;
2. Voltage rating of equal to or greater than 1 kV; and
3 Capacitance o equal o or greater than 100 nF.
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3A230  High-speed pulse generators, and 'pulse heads' therefor. having both of the following characteristics:

a. Qutput voltage greater than 6 V inte a resistive load of less than 55 ohms: and

b. 'Pulsc transition time’ less than 500 ps.

Technical Notes:

f In 34230, ‘pudse transition time' is defined as the thme buterval between % and 90% voltage
amplitude.

2. Pulve heads' are impulse forniing netwaorks designed to accept u voliage step function and shape it

imte a variety of pulse forms that can include rectangular, triangulor, step. impulse, exponentiol, or
monocvele tpes, 'FPulse heads' can be an Integral part of the pulse generator, thev can be a plug-in
atodide fo the device or they can be an exteraally connected device,

3A231  Neutron generator systems. including tubes, having both of the following characteristics:

a. Designed for operation without an external vacuum system; and
b. Utilizing any of the following:
1. Electrostatic acceleration to induce a trittum-deuterium nuclear reaction; or
2. Electrostatic acceleration to induce a deuterium-deuterium nuclear reaction and capable of an

output of 3 x 10 neutronsds or greater.

JA232  Multipoint initialion systems, other than those specified in TAGO7, as Tollows:
NB.  SEE ALSC MILITARY GOODS CONTROLS.
NB.  See TAMNIZ b, for deronators.

a. Not used:

b. Arrangements using single or muliiple detonators designed (o nearly simullaneously initiate an
explosive surface over an arca greater than 5 000 mm’ from a single firing signal with an initiation
timing spread over the surface of less than 2,5 ps.

Newte: 34232 dlaes not control detonadors using only primary explosives, such ay lead azide.
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3A233  Mass spectrometers, other than those specified in 0B002.g., capable of measuring ions of 230 u or greater
and having a resolution ol belter than 2 parts in 230, as follows, and ion sources therefor:

a.

b.

C.

<L

L

Inductively coupled plasma mass spectrometers {[CP/MS);
Cilow discharyge mass spectrometers (GDMS):
Thermal ionisation mass spectrometers (TIMS);

Electron bormbardment mass spectrometers having both of the following lealures:

1. A moelecular beam inlet system that injects a collimated beam of analyte molecules into a
region of the ion source where the molecules are ionised by an electron beam: and

2. Onc or more ‘cold traps' that can be cooled to a temperature of 193 K (-80°0);

Not used:

Mass spectrometers equipped with a microfluorination ion source designed for actinides or actinide
Muorides.

Technical Notes:

i

2

Electron bombardment mass spectrometers in 3A233.4. are also known as electron impact mass
spectromefers or efectron ionisalion mass specironelers.

In 3A233.4.2., a ‘cold trap' is a device that traps gos melecides by condensing or freczing them on
cold surfaces. For the purposes of 34233.d.2., a closed-foop guseous helium crvogenic vacuum pump
is o lepld rap”

3A234  Striplines to provide low inductance path to detonators with the following characteristics:

a. Voltage rating greater than 2 kV; and

b Inductance of less than 20 nH.
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k]H Test, Lnspection and Production Equipment

ool Cquipment for the manufacturing of semiconductor deviees or materials, as follows and specially designed
components and accessories therefor:

MB.

a.

SEE ALSO 28224

Cquipment designed for epitaxial growth as follows:

3.

Cquipment designed or modified to produce a layer of any material other than silicon with a
thickness uniform to less than £ 2.3% across a distance of 75 mm or more;
Note: IBOOL w . includes Atomic Laver Epitaxy (ALE} equtipment.

Metal Organic Chemical Vapour Deposition {MOCVD) reactors designed for compound
semiconductor epitaxial growth of material having two or more of the following elements:
aluminium, gallium, indium, arsenic. phosphorus, antimony, or nitrogen:;

Molecular beam epitaxial growth equipment using gas or solid sources;

Lquipment designed for ion implantation and having any of the following:

1.

[P}

Not used,

Being designed and optimised to operate at g beam energy of 20 keV or more and a beam
current of 10 mA or more for hydrogen. deuterium or helium implant:

Direct write capability;

A beam energy of 65 keV or more and a beam current of 45 mA or more for high energy
oxygen implant into a heated semiconductor material "substrate”; or

Being designed and oplimised 10 operale al a beam energy of 20 keV or more and 3 beam
current of 19 mA or more for silicon implant into a scmiconductor material "substrate™ heated
to 600°C or greater;
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IBOOL  continued

e, Not used:
d. Not used:
e. Automatic loading multi-chamber central wafer handling systems having all of the following:
1. [nterfaces for wafer input and output, to which moere than two functionally different

'seiiconductor process tools’ specified in 3B001.a.1., 3B001.2.2., 3BG01.a.3. or 3BOD1.b. are
designed to be connected; and

Designed to form an integrated system in a vacoum environment for 'sequential multiple wafer
proccssing”:

Nore: IBO0OLe. does not control awtomatic robotic wafer handling systems speciallv designed for

parciiel wafer processing.

Technical Notes:

I

For the purpose of 3BO0 e, semiconductor process tools" refers to modular tools thar provide
phusical processes for semiconductor production that are finctionally differeat, such as
deposition, implane or thermaf processing.

For the purpose of 3B00I.e., seqiential multiple wafer processing' nieans rhe capahility to
procesy each wafer in different semiconductor process (oods', such as by fransferving each
wafer from one fool o a second tool and on fo o third reol with the aufomatic loading mulfi-
chamber central wafer handiing svstens.
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IBOOL  continued

f. Lithography equipment as follows:

1.

Align and expose step and repeat (ditect step on wafer) or step and scan (scanner) equipment
for wafer processing using photo-optical or X-ray niethods and having any of the tollowing:

a. A light source wavelength shorter than 193 nin; or

b. Capable of producing a pattern with a ™Minimum Resolvable Featre size' {MRF) of
45 nm or less;
Technival Note:
The ‘Minhnum Resolvable Feature size’ (MRE)Y is calewlated by the following formuda:

MRF = fan cxposure fight sowrce wavelength in nmi x (K factort
wumerical aperiure

where the K facior = (0,33

[mprint lithography equipment ¢capable of producing features ol 45 nm or less;

Note: 3BOGE 2. includes:
Micro comaet printing tools
Hot enthossing tools
Nana-imprint lithography rools
Step and flash imprint fithography (S-FIL) tools

Equipment specially designed for mask making having all of the following:

i, A deflected focussed clectron beam, 1on beam or "lascr” beam; and
b. Having any of the following:
L. A full-width half-maximum (FWHM) spot size smaller than 63 nm and an image

placement less than 17 nn (mean + 3 sigma); or

2. Not used;

Lt
4

A second-layer overlay error of less than 23 nm (mean | 3 sigma) on the mask:
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IBOOIL.T.

continued
4. Fquipment designed lor device processing using direct wriling methods, having all of the
following:
d. A deflected focused electron beam; and
b. Having any of the following:
. A minimum beam size equal to or smaller than 15 nm; or
2. An overlay crror less than 27 nm (mean — 3 sigima):

Masks and reticles, designed for integrated circuits specitied in 3A001:

Multi-layer masks with a phase shift layer not specificd in 3B001.g. and designed to be used by
lithography equipinent having a light source wavelength less than 245 nim;

Node: 3BOGL R does not control multi-laver masks with a phase shifl laver designed for the
Jfabrication of meniory devices not speciffed in 34001,

NB.  Formasks and reticles, spectally designed for optical sensors, see 68002,

Imprint lithography templates designed for integrated cireuits specified in 3A001,

Mask "substrate blanks” with multilayer reflector structure consisting of molybdenum and silicon, and
having all of the following:

1. Specially designed for 'Cxtreme Ultraviolet' ('CUVY lithography; and

2. Comphiant with SEMI Standard P37,

Technical Note:
Fxtreme Ultravioler' (EUV) refers to electromagnetio spectrum wavelengths greater than 5 am and
less than 24 nm,

IBOOZ  Test equipment specially designed for testing finished or unfinished semiconductor devices as lollows and
specially designed components and accessories theretor:

4.

For testing S-parameters of items specified in 3A001.b.3;

b. Not used;

e For testing items specified in 3A001.b.2.
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3C Materials
30001 Hetero-cpitaxial materials consisting of a "substrate” having stacked epitaxially grown multiple layers of any
of the following:
a. Silicon {Si);
b. Germanium (Ge);
c. Silicon carbide (5iC): or
d. "IV compounds” of gallium or indiwm.

Nute: 3COH0 . does nor contral a "suhstrate” having one or more P-tvpe epitaxial favers of GaN, InGah,
AWGaN, InAIN, [ndiGaN, GaP. Gads, AiGads, P, InGaP, AP or InGadiP, independent of the
sequence of the elements, excepr if the P-tvpe epitaxial laver is berween N-type layers.

3002 Resist malerials as follows and "substrales” coated with the following resists:

a. Resists designed for semiconductor hithography as follows:

1. Positive resists adjusted (optimised) for use at wavelengths less than 193 nm but equal o or
greater than 15 nm;

2. Resists adjusted {optimised) tor use at wavelengths less than 15 nm but greater than | nm;

b. All resists designed for use with clectron beams or ion beams, with a  sensitivity of
0.3 peoulombimm? or better;

. Nol used;

(L All resists optimised for surface imaging technologies,

e. All resists designed or optimised for use with imprint lithography equipment specified in 3BG0O1.£.2.

that use ¢ither a thermal or photo-curable process.
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3C003  Organo-inorganic compounds as follows:

a.

Organo-metallic compounds of aluminium, gallium or indium, having a purity {metal basis) better
than §9,999%,;

Organv-arsenic, organc-antimony and organa-phosphorus compounds, having a purity (inorganic
element busis) better than 99,999%,

Note: FCHH3 anly controls compounds whose metallic, partly merallic or non-merallic efement is direcrly

linked (o carbon in the organic part of the molecule.

3C004  Hydrides of phosphorus, arsenic or antimony, having 4 purity better than 99,999%, cven diluted in inert gascs
or hydrogen.

Note: JCHM does not control ivdrides coataining 20% moler or more of inert gases or hvdrogen.

JCO0S  High resistivity materials as follows:

Silicon carbide (51€), gallium nitnde (GaN), aluminium nitride (AINY or alumimium gallium nitride
(AlGaN) semiconductor "substrates", or ingots, boules, or other preforms of those materials, having
resistivities greater than 10 000 ohm-em at 20°C;

Polverystalline "substrates™ or polyerystalline ecramic "substrates”, having resistivitics greater than 10
000 ohim-cm at 20°C and having at least one non-epitaxial single-crystal laver of silicon (Si}, silicon
carbide (51C}, gallium nitride (GaN), aluminium nitride (AIN), or aluminium gallium nitride (AlGaN)
on the surface of the "substrate”.

3C006  Matcrials, not specified in 3C0GL, consisting of a "substrate” specified in 3C0035 with at lcast onc epitaxial
layer of silicon carbide, gallium nitride, aluminium nitride or aluminium gallium nitride.
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)

Software

D001 "Software” specially designed for the "development” or "production” of equipment speeificd in 3A001.b. to
3A002.h. or 3B.

3D002  "Software” specially designed for the "use” of equipment specified in 3B001.a. to £, 3B002 or 3A225

3D0O3 Computational lithography' "sofiware” specially designed for the "development” of palterns on EUY-hthography
masks or reticles.

Techaical Note:
‘Computational lthographv' is the use of computer modelling to predict, corvect, optimise and verify inaging
performance of the lithagraphy procesy over a range of patterns, processes, and svstem conditions.

D004 “"Software” specially designed for the "development” of equipment specified in 3A003.

ID005  "Software” specially designed to restore normal operation of a microcomputer, "microprocessor microcireuit”
or "microcomputer microcitcuil™ within 1 ms afier an Eleciromagnetic Pulse (EMP} or Electrostatic
Discharge (ESD) disruption, without loss of continuation of operation,

D101 "Software" specially designed or modified for the "use” of equipment specified in 3A101.b.

3D225  "Software" specially designed to enhance or release the performance of trequency changers or generators to
meel the characleristics ol 3A225,

PE-CONS 5420 [LAJGC/ vm 245

ANNEX 1 RELEX.2.B EN



3K Technology

JL00L "Technology” according to the General Technology Note for the “development™ or "production™ of
equipment or materials specified in 3A. 3B or 3C;

Noiwe 1

Nore 2:

Nore J;

JENUL does not control "technology" for equipment or componeiirs specified in 34003,

JEOOD does not controf Mtechnology” for integrated clrewiis specified in 3AO00.a.3. 1o
3406 . a. 12, having all of the folflowing:

¢, Lising "technology” af or gbove 0,130 um; and

b, Incorporating multi-laver strvctures with thiee or fewer metal layers.

JEOO] does not control 'Process Design Kits' ((PDKsT wunless they include libraries
implementing functions or technologies for itemys specified in 34001,

Technical Note:

A Process Design Kit' (PRK} iy a software tool provided by a semiconductor mannfacturer to
ensitre that the reguired design practices and rdes are taker inio aocount i order to
successfully produce a specific inregrared cirenit design in a specific seniconductor process, in
accordance  with  technalogical  and  manufacturing  constraints feach  semiconductor
manufacturing process has its particilar 'PDK')
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JEOQ02  "Technology" according 1o the General Technology Note, other than that specified in 3E001., for the
"development” or "production” of g "microprocessor microciteuit”, microcomputer microciteuit”  or
microcontroller microcircuit core, having an arithimetic logic unit with an access width of 32 bits or more and
any of the following leatures or characieristics:

d, A "vector processor unit’ designed 1o perform more than two caleulations on Moating-point' vectors
{one-dimensional arrays of 32-bit or larger numbers) simultancously;
Technical Note:
A vectar processor unit' is u processor efepent with buile-in instructions that perform multiple
cafculations on floating-point’ vectors fone-dimensional arravs of 32-bit or larger numbers)
shmultaneousiv, having ar least one vector arithmetic logic wiif and vector regisiers of at leasi 32
elements each.
b. Designed to perform more than four 64-bit or larger 'floating-point’ operation results per cyele; or
c. Designed to perform more than eight 16-bit 'fixed-point' multiply-accumulate results per cycle (e.u..
digital manipulation of analogue information that has been previously converted into digital form, also
known as digital "signal processing™).
Techaival Notes:
I For the purpose of 3EV02.a. and JEON2.D., 'Hoating-poiat’ is defined by {EEE-754
2 For the purpose of 3EH2. .. fived-point' refers to a fixed-widih real number with both an
fndeger component and a fractionad component, and which doex nmot include integer-only
formais.
Nore | JENNZ dows not control "rechnology” for mudtimedia extensions.
Note 2: JENNZ does nat control "technology” for micro-processor cores. having afl of the following:
el. Using "technology” at or above 0,130 wm, and
h. Incorporating mufti-laver sirnetieres with five or fewer mnetad luvers.
Note 3- 3EO62 includes Mtechnology™ for the "development” or production” of digitad signal
processors and digival array processors.
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3EN03

Other "technology™ tor the "development” or "production” of the following;:
a. Vacuum nicroelectronic devices;

b. Hetero-structure semiconductor electronic devices such as high electron mobility transistors (HEMT).
hetero-bipolar transistors (HBT), quanium well and super lattice devices:

Note: 3JEOG3.h. does nor control "technology” for Righ electron mobility  transisiors (HEMT)
operating ai frequencies lower than 318 Giz and herero-junction bipelar rransisiors (18T}
operating af frequencies fower than 318 GHz.

C. "Superconductive” electronic devices:
d. Substrates of films of diamond for electronic components.
e. Substrates of silicon-on-insulator ( SCH) for integrated cireuits in which the insulator is silicon dioxide:
f. Substrates of silicon carbide for electronic components;
o "Vacuum electronic devices" operating at Mrequencies of 31.8 GHz or higher.

JEO04 "Technology" "required” for the slicing, grinding and polishing of 300 mm diameter silicon waters to achieve
a 'Site Front least sQuares Range' {'SFQR") less than or equal to 20 nm at any site of 26 mm x 8 mm on the
front surfuce of the wafer and an edge exclusion less than or equal to 2 mm.
Technical Note:
For the purposes of 3EO04 SEFOQR s the range of maxinnon devigtion and minimum devietion from front
reference planc, calcudated by least square method with ll front surface doty including site boundary within
o sife.

IL101 "Technology" according to the General Technelogy Note for the "use” of equipment or "software” specitied
in3A001.a.1. or 2., 3A101. 3A102 or 3D10I.

JEIG2  "Technology” according to the General Technology Note for the "development” of "software” specified in
D101,

3E201 "Technology" according to the General Technology Note for the "use” of equipment specitied in 3A001.e.2.,
JA001.e.3. 3A001 g 3A201, 3A225 10 3A234.

3E225  "Technology”, in the form of codes or keys, to enhance or release the pertormance of frequency changers or
generators 10 meel the characteristics of 3A225,
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PART VI — Category 4

CATEGORY 4 - COMPUTERS

Nore 1.

Nenter 2;

Computers, relared equipment and "software” perfornting telecommnicartons or "locol area
retwork” functions must wlso be evaduated against the performance churacteristios of Calegory
5, Pare { (Telecommunications).

Controf units which divectly interconnect the busey or channels of contral processing units,
‘main storage' or disk controllers are not regarded as telecommunications equipment
described in Category 5, Purt ' (Telecommunicarions).

NAB. Forthe control status of "software” specially designed for packet switching, sec D001

Technical Note:

‘Main storage’ Is the primary storage for daia or instructions for rapid access by a conrral
processing il I consists of the intersal storage of a "digital computer” and anv ierarchicael
extension thereto, such ay cache storage or non-seguentially accessed extended storage.

dA Systems, Equipment and Components

4A00 Electronic computers and related cquipment, having any of the following and “clectronic assemblies” and
specially designed components therefor:

MNB. SEEALSO 44101,

d. Specially designed o have any of the lollowing:

1.

Rated for operation at un ambient temperature below 228 K (-45°C) or above 358 K (85°C); or

Nove: 44001 a L. does nat contral computers specially designed for civil autemabile, railway
train or Ccivil aireraft” applicarions.

Radiation hardened to excesd any of the following specifications;

a. Total [ose 5x 103 Gy (silicon);
b. Dosc Rate Upset 5% 10" Gy (silicon)fs; or
c. Single Event Upsct 1 x 10" Error/bit/day:

Note: 44004 a.2. does nor control computers  specially  designed  for Veivil aireraft”
applications.

b. Not used.
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4A003  "Digital coniputers”. "clectronic assemblies”. and related equipment therefor, as follows and specially
desipned components therefor:

Nore 1.

Note 2:

44003 includes the folfowing:

Vector processors '

Array processors;

Drigitut signal processors!

z".{ng.(.' p-"{}( NEAR TR

Egquipment desicued for "image enhancement”,

The control starus of the “digital computers” and related equipment described in 4A003 is
determined by the control stetus of other eqiiipment or svstems provided:

48

The "divital computers” or refated equipment are exsential for the operation of the
efher cquipment or Sysfems;

The "divital computers” or relaed eguipment are not a "principal element” of the other
(f{fit’fp”lf-’-’?f OF Sysfems! and

NB. L. The controd status of "signal processing™ or "image enhancemont” equipmnent
spectally designed for other equipment with functions limited to those
required for the other equipment is determined by the control staius of the
other equipment even i it exceeds the "principal element” eriterion.

NB.2 For the comtrol stamms of digital computers” or related  equipment for
telecommunications eguipment, see Categaore 3, Part !
fTelecommunications),

The “technology” for the "digiral computers” and refated cquipment is detormined by

4
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4A003  continuead

a.
b.

Nol used:

"Digital computers” having an “Adjusted Peak Performance" {"APP"} exceeding 29 Weighted
TeraFLOPS {WT);

"Clectronic assemblies” specially designed or moditicd for enhancing performance by aggregation of
processors so that the "APP" of the aggrepation exceeds the limit specitied in 4A003.h,;

Neote 1

Note 2:

Not used;
Not used;

Not used;

44003 ¢. controls onlyv "electronic assemblies™ and programmable interconnections not
exceeding the limir specified in 4A003 b, when shipped as unintegrated "electronic
assemblies”,

44003, ¢. does not control electronic assemblies” speciallv designed for a product or

family of products whose maximum configuration does not exceed the Himit specified in

4A003 .

Equipment specially designed for aggregating the performance of "digital computers” by providing
external inlerconnections which allows communications at umdirectional data rales exceeding
2.0 Gbytess per link.

Nore: 44003 g, does not controf internal interconnection equipment {(e.g. backplanes, buses), passive
interconnection  eguipment.  "network access comtrollers” or Tcomanmications  channe!
controdfers',
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4A004  Computers as follows and specially designed related equipment. “electronic assemblics” and components
therefor:

a. '‘Bystolic array computers';

b. 'Neural computers”:

¢ '‘Optical computers'.

Technical Nutes:

L Svstolic arvav computers’ are comprders where the flow and wodification of the data is dynamically
cartroliable at the logic gate fevel by the user,

2. Newral compibers’ are compifutionu! devices desioned or muodified 1o mimic the behaviour of o
aeuran o o collection of newrons, e, compueational devices which are distinguished by their
hardware capability to modulate the vwelghts and numbers of the interconnections of a multiplicity of
comprdeational components based on previous daia.

3 ‘Optical computers' ave compuiters dexisned or modified 1o use livht 1o represent data and whose
computational logic elements are based on divectly coupled optical devices.

4A005  Systems, equipment, and components therefor. specially designed or moditied for the generation. command
and control, or delivery of "intrusion software”.

4A 101 Analogue computers, "digital computers” or digital differential analysers, other than those specified in
4A001.a.1., which are ruggedized and designed or modified for use in space launch vehicles specified in
9A004 or sounding rockets specified in 9A104.

4A102  Hybrid computers specially designed for modelling, simulation or design integration of space launch vehicles

specified in 9A004 or sounding rockets specified in 9A 104,

Nete! This control only applies when the equipiment iy supplied with "sofbware™ specified in 7DH3 ar
99in3.
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E1H Test, Lnspection and Production Equipment
None.
4C Materials
None.
4D Software
Note: The contral statux of "soffware” for equipment deseribed in other Categories is deald with in the
appropriate Category,
4D001  "Software" as follows;
a. "Software" specially designed or modified for the "development” or “"production” of equipment or
"software” specified in 4A001 to 4A004, or 41,
b. "Software”, other than that specified in 4D001.a.. specially designed or modified for the
"development" or "production” ot equipment as follows:
1. "Digital computers” having an "Adjusted Peak Performance” (" APP") exceeding |5 Weighted
TeraFLOPS (WTY
2. "Electronic  assemblies” specially designed or modified for enhancing performance by
aggregation of processors so that the "APP" of the aggregation exeeeds the limit in 4D00O1 b 1.
40002 Nol used
4D003  Not used.
4D004  “Software" specially designed or modified for the generation, command and control. or delivery of "intrusion
software".
Note: 4D004 does not control “soffware” specially designed und limited 1o provide "sofiware” updates or
wpgrades meeting afl the foliowing:
a The updare ar upgrade operates onlv with the authorisation of the owner or administator of
the system recefving it and
. Afier the update or upgrude, the "software” updared or upgraded is not any: of the following:
i "Software” specified in 4D004 o
2 “Intrusion sofivare”.
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4E Technalogy

4E001 4

"Technology” gccording o the General Technology Note, for the "development”, "production” or
"use” of cquipment or "software” specificd in 4A or 4D,

"Technology”, according to the General Technology Note, other than that speecified in 4C001.a., for
the "development” or "production” of equipment as follows:

1. "Ihgital compulers” having an "Adjusted Peak Performance” ("APP") exceeding |5 Weighted
TeraFLOPS (WT)

2. "Electronic  assemblics” specially designed or modified for cnhancing performance by
aggregation of processors so that the "APP" of the aggregation exceeds the limit in 4EC01.b.1.

"Technology” for the "development” of "intrusion software”.

Nore 1: 4E00La. and 45001, do not convol Mvulnerability discloswre™ or "cvber incidens
respoise”,

Note 2: Note [ does nor diminish the rights of the competent authority of the EU Menther State in
wihich the exporter Is established (o ascertain complivnce with 4E001 a. and 4E001.¢.
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TECHNICAL NOTE ON "ADJUSTED PEAK PERFORMANCE'" {("APP™)

"APP" is an adjusted peak rate at which "digital computers” perform 64-bit or larger floating point additions and
multiplications.
"APP" is expressed in Weighted TeraFLOPS (WT), in units of 107 adjusted loating paint operations per second.

Abbreviations used in this Technical Note

n number of processors in the “digital computer”
i processor number (1....n)
I processor cyele time (t = 1/Fy)
Fi processor frequency
R; peak floating point calculating rate
Wi architecture adjustment factor
Outline of "APP" calculation method
l. For each processor i, determine the peak number of 64-bit or larger floating point operations, FPO;,
performed per cyele Tor each processor in the "digital computer”.

Note: In determining FPO. include only 04-bit or Jarger floating point additions or multipficadions. Al
floating point operations musi fre expressed in operations per processor cvcle; operations reguiring
multiple cveles mav be expressed in fractional results per ovele. For processors not capable of
performing calculations on floating point operands of 64-bir or more, the effective calculating rate R
{5 Zevo,

2. Calculate the floating point rate R for cach processor Ri — FPO;.

3 Calculate "APP" as "APP" =W, x Ri + Wax Rz + ... + W, x R..

4. For "'vector processors’. W, = (L9, For non-"vector processors’, W, =03,
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Note {: For processors that perfornt conipound operations in a ovele, such as addition and multiplication, each
operation i counted.

Note 20 Fora pipelined processor the effeciive calcwdating rate R is the fuster of the pipelined rate, once the pipeline
is fiedl. or the non-pipelined rate.

Note 3- The calevlating rate R of each contributing processor is o he caleuloted at ity maximwm value theoreticalfv
possible before the "APP" of the combinarion iy derived. Sinurltaneons operations are assumed fo exist when
the computer manafuciurer claints concurrent, parallel, or simulfuncous operation or execution in a4 mannal
or brochure for the coniputer.

Note 4. Do nor include processors thar are limited lo inputiouiptd and peripheral functions (e.g., disk drive,
conpnunication and video display) when calcufating "APP".

Nofe 3. "4PP" values are noi to be cafeulated Jor processor combinations (imserjeomnected by "Local Area
Networks®, Wide Avea Networks, 170 shared connectionsidevices, O controllers and any communication
interconnection implemented by “sofivare”,

Note 6: "APP" values must be calculated fin processor combinationy containing processors specially designed to
enhance performeance by ageregarion, sperating simultaneously and sharing memonr:

Technical Notes:

l Aggregate alf processars and aceelerators operating simultaneowsiy and locased on the same die.

2. Processor combinations share mmepiory when any processer s capable of aueessing any premory
Incation in the systemn through the hardware transmission of cache lines or mentory words. without
the imvolvement of anv software mechanivm, which may be achieved using "electronic assemblies”

specified in 44003 ¢.

Note 70 A "vector processor' is defiied as a processor with huilt-in instructions that perforn inultiple calewlations on
Hoating-point vectors {one-dimensional arravs of 64-bif or larger numbers) simultaneousty, having af least 2
veeror functional units and at least 8 vector vegisters of at least 64 elements each.
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PART V11 — Category 5

CATEGORY 5 - TELECOMMUNICATIONS AND "INFORMATION SECURITY"

Part 1 - TELECOMMUNICATIONS

Note |- The control status of components, fest and "production” equipment and “software” therefor
which are specially desiened for relecomnnnicaiions equipirent or svstems is deterinined in
Category 3, Part 1.

NB. For "asers" speciully designed for telecommumnications equipment or sysicms, see
aA003.

Nore 2: "Digital computers”™. related equipmenr or “software”, when essentiaf for the operation and
support of telecompumicationy equipment described in this Calegory, are regarded as
speciatly designed components, provided they are the standard models customarily supplied by
the manujacturer. This includes operation, administration, muintenance, engineering or billing
COMPULEr SYSICHIS,

5Al Systems, Equipment and Components

AA001 Telecommunications systems, equipment, components and aceessories as follows:

a. Any lype of lelecommunications equipment having any of the following characteristics, luncligns or
features:

1. Specially designed to withstand transitory electronic effects or electromagnetic pulse effects,
both arising from a nuclear explosion:

2, Specially hardened to withstand gamma. neulren or ion radiation;

Specially designed to operate below 218 K (-55°C); or

(%)

4, Specially designed to operate above 397 K (1247°C).
Note I 5A000.a.3. and 3ANN . a.4. control ey electronic eqiipwent.

Note 20 SAUH .2, 5AO00 .3 and SAO0 a4 do not control equipment designed or
modified for use an board sarelfites.
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5A001

continued

b. Telecommunication systems and equipment, and specially designed components and accessories
therefor, having any of the following characteristics, functions or features:

1. Being underwater untethered communications systems having any of the ollowing:
a. An acoustic carrier trequency outside the range from 20 kHz to 60 kHz;
b. Using an clectromagnetic carricr frequency below 3¢ kHz:
c. Using electronic beam steering techniques; or
d. Using "lasers” or light-emitting diodes {LEDs) with an outpur wavelength preater than

400 nm and less than 700 nm. in a “local area neowork™;

2. Being radic equipment operating in the 1.5 MHz to 87.5 MHz band and having all of the
following:

a. Automatically predicting and selecting lrequencies and "total digital transfer rates™ per
channel to optimise the transmission: and

b. [ncorporating a linear power amplifier configuration having a capability to support
multiple signals simultancously at an output power of | kW or more in the frequency
range of 1,5 MHz or more but less than 30 MHz, or 2530 W or more in the frequency
range ol 30 MH» or more bul nol exceeding 87,5 MHz, over an “imstantaneous
bandwidth" of onc octave or more and with an output harmanic and distortion content
of better than -80 dB:
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SAQ01 b, continued

3

Being radio equipment employing “spread spectrum” techniques. including “lrequency
hopping” techniques, other than those specified in SA001.b.4. und having any of the following:
d. User programmable spreading codes; or

b. A total transmitted bandwidth which is 100 or more times the bandwidth of any one
information channel and in excess of 50 kHz;

Note: 5A0G1.b.3.b. does not contro!l radio equipment specially designed for nse wirh
ey of the folfowing:
ao. Civil ceflular radio-communicarions systems, or
b. Fixed or mobile sarellite  carth  stations  for commrerciad  oivil
telecommiunicetions.

Note: 54001.0.3 does not control equipment designed 1o operate af an ouwlput power of 1 W or
fess.

Being radio equipment employing ultra-wideband modulation techniques, having user
programmable chamnelising codes, scrambling codes or network identification codes and
having any of the following:

4. A bandwidth cxceeding 500 MHz; or

b. A "fractional bandwidth™ of 20% or morc;

Being digitully controlled radio receivers having all of the following:

a, More than | 000 charmels;

b. A 'channel switching time' of less than 1 ms;

c. Automatic searching or scanning of'a part of the electromagnetic spectrum; and
d. [dentification of the received signals or the type of transmitter; or

Note: SAO0LD.S. does not conrrofl radio eynipnens specially designed for use with civil
celldar radio-communications svstents.

Technical Note:

‘Channel switching time' means the time (Le. defayv) to change from one receiving frequency to
another, fo arrive ar or within +0.05% of the final specified receiving frequency. frems Aaving
a specified frequency range of less than £0.05% arownd their centre frequency are defined to
be incupuble of channel frequency switching.
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SA001.b.

«l.

continued

0.

Employing lunctions of digital "signal processing” 10 provide "voice coding' oulpul al rales of
less than 700 bit's,

Technical Notes:

Optical
withsta

{. For variaghle rate voice coding’, SAGOLHb.6. applies 1o the voice coding' outpud of
continuous speech.
2. For the purposes of JAORLL.6., voice coding' is defined as the rechaigue fo take

scemples of uman volice and then convert these samples into a digital vignal, taking into
aecount specitic characteristivs of kuman speech.

fibres of more than 500 m in length and specified by the manufacturer as being capable of
nding a 'proof test' tensile stress of 2 x [0* N/m* or more;

N.B. For underwater umbilical cables, see 84002.0. 3.

Technical Nove:

‘Proof

Text’: on-line or off-line production screen testing that dvnamically applies a prescribed tensile

stress over a 0.3 lo 3 m length of fibre at @ running rate of 2 1o 3 mis while passing hefween capstans

UPPPOX,

imaiely 150 wmm in diameter. The anthient temperative is a nomtingt 293 K 20°C) and relative

humidity 40%. Equivafent narional standards may be used for cxcouting the proof test.

'‘Electronically steerable phased array antennae’ as tollows:

1.

k3

4.

Note 1.

Note 2.

Rated for operation above 31,8 Gllz, but not exceeding 57 Gllz, and having an Effective
Radiatcd Power (ERP) cqual to or greater than +20 dBm (22,15 dBm Effective [sotropic
Radiated Power (ETRP});

Rated for operation above 57 GHz, but not exceeding 66 GHz, and having an ERP equal to or
greater than +24 dBm (26,15 dBim EIRPY;

Rated for operation above 66 GHz, but not exceeding 90 GHz, and having an CRP equal to or
greater than +20 dBm (22.15 dBm EIRP);

Rated for operation above 90 GHz;

34001 d. does not control ‘elecironically sieerable phased array antennae’ for landing
svsfems with instruments meeting fCAQ standards covering Microwave Landing
Svstems (AMLS).

34061 d. does nor control antennae speciully designed for anv of the following:

¢t Civil celfular or WLAN radio-communicutions svsiems,

h. TERE 80215 or wirelesy HDMI or

€. Fived or mohile satelfite carth stations Jor commercial civil tefecommunications.

Technical Note:
For the purposes of SADGLA. ‘elecironically sicerable plused array ansenna’ is an antenna which

forms a beant v means of phase coupling, (i.e., the beam direciion is controlied by the complex

excitation coefficients of the radiaring elemenis) and the divection of that beam can be varied hoth in

fPeLiivm

fssion and reception) in azimuth or in elevation, or both, by application of an efecivical signal.

PE-CONS 54/20

ANNEX 1

IL/IGC/vm 260
RELEX.2.B EN



SAO0  continued

g Radie direction finding equipment operating al frequencies above 30 MHx and having all of ihe
following, and specially designed components therefor:

1. "Instantaneous bandwidth™ of 10 MElz or more; and
2. Capable of finding a Line Of Bearing (LOB) to non-cooperating radio transmitters with a
signal duration of'less than | ms;
f Mobile telccommunications intereeption or jamming cquipment, and monitoring equipment therefor,

as follows, and specially designed components therefor:

1.

Norte:

NB.{.
NEB.2.

[nterception equipment designed for the extraction of voice or data, transmitted over the air
interface:

[nterception equipment not specified in SAC01.£.1.. designed for the extraction of client device
or subscriber identifiers (e.g.. IMSL, TIMSI or IMEI, signalling, or other metadata transmitted
over the air interface;

Jamming equipment specially designed or modified to intentionally and selectively interfere
with, deny, inhibit, degrade or seduce mobile telecommunication services and performing any
of the following;:

a. Sinwlate the functions of Radio Access Network (RAN) equipment;

b. Detect and exploit specific characteristics of the mobile telecommunications protocol
emploved {e.g., GSM); or

¢ Exploit specific characteristics of the mobile elecommunicalions protocol employed
{c.g. GSM);

RF monitoring cquipment designed or modified to identify the operation of items speeified in
SA001.01.. SA001.12, or SAGOT.I.3.;

JAOFL and 34001 12, do not controf any of the folfowing:

. Fguipment speciatly designed for the interception of analogue Private Mobhile Radio
(PMR), TEEE 80211 WEAN:!

h. Fguipment designed for mobile telecommunications network aperarors; or

e, Egquipment  designed  for the  “development” or  Tproduction”  of  mwobile

telecompiimticalions equipment or sysients.
SEE ALSQO MILITARY GOOQDS CONTROLS.

For radio receivers see 3A00T 6.5,
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SAO0  continued

i Passive Coherent Localion (PCL) sysiems or equipment, specially designed lor detecting and iracking
moeving objects by measuring reflections of ambient radio frequency emissions, supplied by non-radar
tranamitters;

Techaical Note:
Non-radar transmitters may include commercial radio. tefevision or cellufar telecommunications hase
Stations.
Note: 34001 g does not control any of the folfowing:
. Rudio-astrononical equipment; or
b, Svstems or eguipment, thar require any radio rransuiission from the target.

h. Counter Improvised Explosive Device (IEDY equipment and related equipment, as follows:

1. Radio Frequency (RF) transmitting equipment. not specificd in SA001.£., designed or modificd
for prematurely activating or preventing the initiation of limprovised Explosive Devices {[EDs};

2. Equipment using techniques designed to enable radio communications in the same frequency
channels on which co-located equipment specified in SA001.h.1. is transmitting;

NB.  SEFE ALSO MILITARY GOOPS CONTROLS.

1, Nol used:

i Internet Protocol (IP) network communications surveillance systems or equipment, and specially
designed components therefor, having all of the following:

1. Performing all of the following on a carrier class Internet Protocol {IP) network {e.g., natignal
grade [P backbone):
a. Analysis at the application layer (e.g., Layer 7 of Open Systems Interconnection (0S1)
model (ISOAEC 7498-1)}:
L. Extraction of selecled metadata and application content {e.g., voice, video, messages,
attachments?); and
C. [ndexing of extracted data; and
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SA001). continued

2. Being specially designed to carry out all of the following:
4. Exccution of searches on the basis of "hard sclectors”; and
b. Mapping of the relational network of an individual or of a group of people.

Note: 54001}, does not control svstems or equipment. specially designed for any of the following:
. Muarketing purpose;
A, Nerwork Quality of Service (Qo08); or
¢ Quulity of Experience (QuE).

SA101 Telemetry and telecontrol equipment, including ground equipment, designed or modified for missiles”.

Techiical Note:
In 54101 ‘missife’ means complete rocker systems and unmanned aerial velicle swstems capable of a range
exceeding 300 k.

Note: 54101 does not control:

. Equipment designed or modified for manned aiveraft or sarellifes;
. Ground bused equipment designed or modified for tervestrial or mavine applications;
. Fguipment designed for commercial. civit or Safety of Life’ (e.g., data fntegrine, flight saferv)
ONSS services;
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sBl Test, Lnspection and Production Equipment

SBOOL Telecommunications test, inspection and production cquipment, components and accessorics, as follows:

a. Equipment and specially designed components or accessories therefor, specially designed for the
"development” or "production” of equipment, functions or features, specified in SA001;

Nore: SBO0L.a. does not control optical filbve characterization equipment.

b. Cquipment and specially designed components or accessorics therefor, specially designed for the
"development" of any of the following telecommunication transmission or switching equipment:

1.

"

Not used;

Equipment employing a "laser” and having any of'the following:

a.

A transmission wavelength exceeding | 750 nm; or

Not used;

No used;

Employing analogue technigques and having a bandwidth exceeding 2,5 GHz: or

Note:

5B B2d does nor contrel  eguipment specially

“developmenr” of commercial TV sysiems,

designed  for

the
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SBOOI b, continued

3. Not used;

4, Radio equipment employing Quadrature-Amplitude-Modulation (QAM) techniques above

level 1 024;

3. Not used.

5C1 Materials
None

1 H| Software

AD00 "Soflware" as follows:

1

a. "Software" specially designed or modified for the "development”, "production” or "use" of equipment.
functions or features, specitied in SA00L:

b. Nol used;

c. Specific "software” specially designed or modified to provide characteristics, functions or features of
equipment. specified in SA001 or 5B0O1;

d. "Software” specially designed or modified for the "development" of any ot the following
lelecommunication ransmission or swilching equipment:

1. Not used,
2. Equipment employing a "laser” and having any of the following:
d. A transmission wavelength exceeding | 750 nm; or
b. Employing analogue techniques and having a bandwidth exceeding 2,5 GHz: o1
MNote: 5DOG d 2 5. does not control "software” specially desivned or modified jor the
"development™ of conmercial TV systems,
3. Not used;
4, Radio cquipment cmploying Quadrature-Amplitude-Modulation (QAM) techniques above
level 1 024.
e. "Software". other than that specified in 5D001.a. or 5DD0I1.c., specially designed or moditied for

monitoring ot analysis by law enforcement, providing all of the following;

1.

k3

Execution of searches on the basis of "hard selectors”" of either the content of communication
or meladata acquired from a communications service provider using a "handover interface’; and

Mapping of the relational network or tracking the movement of targeted individuals based on
the resulls of searches on content of communication or metadala or searches as descnibed in
5D001 e 1.
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Tecinical Notes:

i For the purposes of DO e, a ‘handover imterface’ is a physical and logical inferface.
designed for nse hy an authorised law enforcemtenr authority, across which iargeted
puerception measures are reguested from g communications service provider and the resulis of
tnterception are delivered from a commusiications service provider ia the reguesting authoriny.
The "handover inferface’ is implemented withtin sypstems or equipment {e.g., mediution devices)
that receive and validate the inrerception request, and deliver 1o the reguesting authorite only
the results of interception that fulfil the validated request.

2 Tlandover interfuces' muv be specified by idernationud stundards (ncluding but not imited to
ETSITS 104 337 ETSETS 164 671, 3GPP TS 33.108) or national egifvalents.

PE-CONS 54/20 [L/IGC/vm 266
ANNEX 1 RELEX.2.B EN



D001 e continued
Norte: SDO0L.e does not control “soffvware” speciafly designed or modified for anv of the following.

e, Billing purposes;

h. Network Qualitv of Service (QaS);
¢ Qualitv of Experience (Qok):

d. Mediation devices; or

. Mobile pavment or banking use.

D101 "Software” specially designed or modified for the "use” of equipment specified in SAT101,

SEI Technology

SLO0L "Technology" as follows:

i "Technology” according to the General Technology Note for the "development”, "production” or
"usc" (cxcluding operation) of cquipment, functions or features speeificd in SA001 or "software”
specitied in 5D001.a. or 5D001.e.;

b. Specific "technology"” as follows:

1. "Technology”" "required" for the "development" or “production” ot telecommunications
equipment specially designed to be used on board satellites:

2, "Technology” for the "development” or "use” ol "laser” communication lechnigques with the
capability of automatically scquiring and tracking signals and maintaining communications
through exoatmosphere or sub-surface (water} media;

3. "Technology" for the "development” of digital cellular radio base station receiving equipment
whose receplion capabilities that allow multi-band, multi-channel. mulli-mode, mult-coding
algorithm or multi-protocol operation can be modificd by changes in "softwarc";

4. "Technology” tor the "development” of "spread spectrum” techniques. including "trequency

hopping™ techniques;

Note: 3EO0L b4 doex not control "technologe” for the "development”™ of anyv of the following:

a. Civil cetlidar radio-communications svstems, or
b, Fixed or nobife satellite carth stattons for commercial civil feleeommunications.
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SEOO1  continued

C. "Technology" according o the General Technology Nole lor the "development” or "production™ of
any of the following:

[k

Not used;

Fquipment employing a "laser” and having any ol the lollowing:

a.
b.

A transmission wavelength exceeding 1 750 nm; or
Not used:
Not used:

Employing wavelength division multiplexing techniques of optical carriers al less than
100 GHz spacing; or

Employing analogue techiniques and having a bandwidth exceeding 2.5 GHz;

Note: SEE.c.2.e. does not control "techrology” for commercial TV svstems.

For Mechnofogv™ for the "development™ or "production” of non-telecommunications
equipment emyploving o laser, see OF.
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SEO01.¢c. comtinued
3. Cquipment emploving "optical switching” and having a switching time less than 1 ms;
4, Radio cquipment having any of the following:
d. Cuadraturc-Amplitude-Modulation ({QAM} techniques above level | 024,
b. Operating at input or output frequencies exceeding 31,8 GHz: or
Note: SE00 c.4.b. does not control "rechnology” for equipment desioned or modified
Jor operation in anv freguency band which is "allocated by the ITUY for radio-
commuaications services, but not for radio-determinarion,
¢ Operating in the 1.5 MHx 10 875 MHz band and incorporating adaptive techniques
providing more than 15 dB suppression of an intertering signal; or
3. Not used;
6. Mobile equipment having all ot the following:
a. Operating at an optical wavelength preater than or equal to 200 min and less than or
equal o 400 nm; and
b. Operaling as a "local area network™":

d. "Technology" according to the General Technology Note for the "development” or "production” of
"Mornolithic  Microwave  Integraled  Cireuit"  {"MMIC"y amplifiers  specially  designed  for
telecommunications and that are any of the following:

Technical Note:
For purposes of SEMLd., the parameter peak saturated power owipud mav also e referved to on
product data sheets av owrput power. safurated power owfput, maximuwm power outpul. peak power
ouIput, or peak envelope power oniput,
1. Rated for operation at frequencies exceeding 2,7 GHz up to and including 6.8 GHz with a
"tractional handwidth” greater than 15%, and having any of the following:
a. A peak saturated power output greater than 75 W {48.75 dBm) al any Fequency
cxceeding 2.7 Gllz up to and including 2.9 Gllg;
b, A pesk saturated power output greater than 55 W (474 dBm} at any frequency
exceeding 2,9 GHz up to and including 3.2 GHz:
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SEQOL.d T, continued

c. A peak saturated power output greater than 40 W {46 dBm) at any frequency exceeding
3.2 GHz up to and including 3.7 GHz; or

d. A peak saturated power output greater than 20 W {43 dBm) at any frequency exceeding
3,7 GHx up to and including 6,8 GHx:

Raled Tor operation at fregquencies exceeding 6.8 GHz up w and including 16 GHz with a
"fractional bandwidth"” greater than 10%, and having any of the following:

a. A peak saturated power output greater than 10W {40 dBm) at any frequency exceeding
6.8 GHz up 10 and including 8,5 GHz: or

b. A peak saturated power output greater than 5W (37 dBm} at any frequency exceediny
8.5 Gllz up to and including 16 Gliz;

Rated for operation with a peak saturated power output greater than 3 W (34,77 dBm} at any
frequency exceeding 16 (GHz up 0 and including 31,8 GHz, and with a "fractional bandwidth"
of greater than 10%;;

Rated for operation with a peak saturated power output greater than 0,1 nW {70 dBm) at any
frequeney exceeding 31,8 GHz up to and including 37 GHz;

Ratcd for operation with a peak saturated power output greater than 1 W (30 dBm) at any
frequency exceeding 37 GHz up to and including 43,5 GHz, and with a "fractional bandwidth"
of greater than 10%%;

Raled lor operation wilh a peak saturated power cuilpul greater than 31,62 mW {15 dBm) al
any frequency exceeding 43.5 GHz up to and including 75 GHz, and with a "fractional
bandwidth" of greater than 10%;

Raled lor gperation with a peak saturated power oulput grealer than 10 mW (10 dBm) at any
frequency exeeeding 75 GHz up to and ineluding Y0 GHz. and with a "tractional bandwidth" of
greater than 5%; or

Rated for operation with a peak saturated power output greater than 0,1 oW (-70 dBm) at any
frequency exceeding 90 GHz;
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SEQGT  comtinued
£ "Teghnology” according to the General Technology Noete for the "development” or "production” of
electronic devices and circuits, specially designed for telecommunications and containing components
manufaciured from "superconductive” malerials, specially designed lor operation al lemperatures
below the "eritical temperature” of at least one of the "superconductive” constituents and having any
of the following:

1. Current switching for digital circuits using "superconductive” gates with a product of delay
time per gate (in sevonds) and power dissipation per gate (in watts) of less than 107 J; or

2, Frequency selection at all frequencies using resomant circuits with Q-values exceeding 10 000,

SE101 "Technology" according to the General Technology Note for the "development”, "production” or "use" of
equipment specified in SA101.
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Part 2 - "INFORMATION SECURITY"

Nene f-

Note 2:

Nenter 3;

Not wved.

Cutegory 5, Part 2 dues not contral products when accompanving their wser for the user'’s
persangl use.

Crivptouraphy Note

SA002, 3DOG2.a 1., SDOO2b. and 5DO02.c. 1. do not control itents as follows:

el. Fems that meer aff of the foffowing:

i Generally available to the public by being sold, without restriction, from stock at
retail selling points by meanys of any of the following:
. Over-the-conmter transactions,
h Meiil order transactions;
c. Electranic transactions; or
. Felephione call ransactions,

2. The crvptagraphic functionality caniot easify be changed by the uver;

3 Designed for instaltation by the user withow fivther substantial suppore by the
supplier; and

4. When necessary, details of the goods are aceessible and will be provided, upon

request, fo the competenr authorities of the EU Member Swite in which the
exporter is established in order to ascertain complionce with conditions
deseribed in puragraphs 1. 1o 3. above;
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Note 3 continued

Hardware components or ‘executable software’. of existing items described in
parasraph a. of this Note, that have been designed for these existing irems, meeting all
af the follonving:

i "Information securite” is not the primary function or set of functions of the
component or ‘execulable sofivare’;
2. The component or ‘executuble software’ does not change any crvptographic

functionadity of the existing items. or add new crvprographic functionality to the
existng ety

3 The featuwre set of the component or ‘execusable software’ is fived and is nor
designed or modified ro customer specification; and
4. When necessary ay determined by the competent anthorities of the EU Member

Stute in which the exporrer is established, details of the component or
‘execntable software’ and details of relevaat end-items are aceessible and will he
provided 1o the competent authority upon request, in order (0 uscertain
complivnce with conditions deseribed above,

Technical Note:

For the purpose of the Criptographty Note, 'exectitubie software” means "software” in
executable form, from an existing hardware component excluded from 3A002 by the
Criptography Note,

Nore: FExecutafle software’ does not include complete binary images of the "software”
raRing on an end-item.

Note to the Creptoaraphy Note:

Ia

To meet purvgraph a. of Note 3, all of the following nst apply:

a. The itewm is of potential Interest to a wide range of individuals and husinesses;
and
b, The price and information abont the main fincrionality of the item are avaifable

before purchase withowt the need to consult the vendor or supplier. A simple
price enguiry is not considered to be a consuliation.
In determining eligihility of paragraph a. of Note 3, competent authoriries mav take inro
eeceonnt refevant factors such as guaniily, price, requived technical skill, existing safes
channels, tepical customers, tppical use or any exelusionary practices of the supplier.
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5A2 Systems, Equipment and Components

SA002  "Information sceurity” systems, cquipment and components, as tollows:

NB.  For the control of "satellite navigation svstem" receiving eguipment comteining or emploving
decryption, see TANIS and for related decrvpiion "software” and "technology” see 7D6O03 and 7EMI.
a. Designed or modified to use ‘cryplography for data confidentiality’ having a 'described securily
algorithm', where that cryptographic capability is usable, has been activated, or can be activated by
any means other than secure "cryptographic activation”, as follows:
l. [tems having "information security” as a primary function;
2. Digital communication or networking syslems, equipment or components, nol specified in
5A002.a.1.
3. Computers, other items having mformation stotage or processing as @ primary function, and
components theretor, not specified in 5A002.a.1. or 3A002.a.2;
NB.  Foroperating svstems, see also 3D002.a.1. and 3D002.¢. 1.
4, [tems, not specified in 5A002.a.1. 10 5A002.a.3., where the ‘cryptography for data
contidentiality” having a 'deseribed security algorithnt’ meets all of the following:
a. [L supports a non-primary {unction of the ilem; and
b. [t is performed by incorporated equipment or "software” that would, as a standalone
item. be specified in Category 5, Part 2,
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SAO02.a. continued

Technical Noutes:

I

For the purposes of 3A002.a., ‘crvplography for data confidemtiafitv’ means "cevptography”
that employvs digital rechniques and performs any ervprographic finction other than any of the

Joltowing:

a. "Authentication";

b, Digitat signature;

<. Dutar integrifv:

e, Non-repudiation;

€. Digital richrs management, including the execurion of copy-protecied "software™;

I Encrvprion or decrvption in support of entertainment, mass commercial hroadeasts or
medical records management; or

e Key management in support of any function described in paragraph a. fo | above.

For the purposes of 3A002.q., ‘described security algorithin’ means any of the following:

. A Tsyvmmetric algorithm” emiploving a key fength i excess of 56 bits, not including
parire birs;

b, An Tasvrnmetric afgorithm' where the security of the wlgorithm is based on any of the
following:
i, Facrorisation of integers in excess of 312 bits {e.g., RSA):
5

2. Computation of discrere logurithms in @ multiplicative gronp of a finite field of
size greater than 512 hits {e.g., Diffie-Helhman over ZinZ); or

3. Discrete logarithms in a group other than mentioned in paragraph b.2. in excess

of H 2 bits fe.g., Diffie-Hellnwan over an elliptic curve); or

€. An Tasvonnetric afgorithm® where the security of the wlvorithm is hased on any of the
following:
i Shortest veclor or closest veclor prollems associaied with lalfices fe.g.,

NewHope, Frodo, NTRUEncry, Kvber, Titanium);

2. Finding ivogenies between Supersingulor elliptic curves {e.g., Supersingular
fsogeny Kev Encapswlaiion), or

3. Decading randomn codes (e, MeEliece, Niederveiter).
Techrical Note:

An algorithm described By Technival Note 2.¢. may be referred 1o ay being post-
GUARTHI, GUARILI-SQTe OF qUaium-resistan,
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SA002.a continued
Note 1. When necessary as determined by the appropriate authority in the exporter's country,
detuils of ftems must he accessible and provided to the authority upon request, in order
ta estublivh anv of the following:

€. Whether the item meets the critervie of SAOM2.a. 1 to SAM 2w 4. or

A, Whether the cryptographic capabilitv for dara confidentialivv specified in
JANG2.a. is usable wirhout Yeryptographic activation”.

Nare 2. SAON2.a. does nor control any of the following ftems. or specially designed "information
securitv"” componenty therefor:

d. St cards and smart card readersiwrirers’ as follows:

i A smart card or gn electronically readable persona! document fe.g.. token
coiit, e-passportj that meeis anv of the following:

a. The cryprographic capabifity meets all of the folfowing:
[ Tt is restricied for use in any of the following:

. Eguipment or systems aot desceibed by SAMIZ2.ul. fo
SAG02.a 4.

b Egwipment or systems Aol wsing  ‘cryplography for data
confidentialitv’ having a descrihed security algorichm'; or

¢ Eguipmeni or svstems, excluded from SAG02.a., by paragraphs
b to f of this Note; and

2. Tt cannot be reprogrammed for anv other use; or:
b Having all of the following:

£ dtis specially designed and lanited to alfow protecrion of ‘personal
data’ stored within,

2. Hax been, or can only be, personalised for public ov commercial
transactions or individual identification; and

3. Where the crvptographic capabilitv is not user-accessible:

Technical Note!
"Personal dute” incldes any data specific to a particulur person or
entitv, such as the amount of monev stored and data necessary for
Yanthenitearion”,
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SAQ02.4. Note 2.a.

continued

b

¢

2 Readersiwriters’ specially designed or modified, and fimited, for items
specified in paragraph a1, of this Note,

Technical Note:
‘Readersiwriters” include equipment that communicates with smart cards
or electronicalh: readable documenss through a network,

Cryptographic equipment specially designed and fimited for banking wve or
‘money transactions’;

Technival Note:
Money transactions' in JAN2.«. Note 2.b. includes the collection and settlement
of fares or credit functions,

Paortahie or mobile radioielephones for civid use fe.g., for use with commercial
civil ceflular radio communication svstems) that are not capahle of transmitting
encrvpied data directly to anether radiorelephone or equipment (other than
Radin Access Network (RAN} equipment}, nor of pussing encrypled data throwgh
RAN egquipment (e.g. Radic Network Controfler (RNC) or Base Station
Controller (BSCH;

Cordless telephone equipment not capahle of end-to-end encryvpfion where the
maximum  effective range of unhoosted cordless operation {ie. a single,
witrelaved hop between terminal and home base station) iy less than 400 metres
aceording to the manufuctrer’s specificarions;

Fartable or mobile radivotelephones and similar client wireless devices for civil
use, that implement onlv published ar conmitercial cryptographic stondardy
fexcept for anti-piraey functions, which may be non-puabiished) and afso meet the
provisions of paragraphs a2, to a4 of the Creptography Note (Note 3 in
Category 5, Porr 2), that have been customised for a specific civil industry
application with features that do not affect the crvptographic funclionalitny of
these nriginal nem-customived devices;
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SAQ002,a. Note 2 continued

i

h.

ftems, where the “information securite” functionafite s limited 1o wireless
"mersonal areq aetwork” functionality, implementing only  published  or
commercicl cryptographic standards;

Mabile telecommuntications Radie dccess Network (RAN) equipnient designed
Jor civit use, which alve meet the provivions of paragraphs a.2. o a 4. of the
Crvptography Nofte (Note 3 in Cafegory 3, Part 2), having an RF output power
fmited to O TW (20 dBm) or less, und supporting 16 or fewer conctirrent users;

Routers, switches, gateways or relays, where the Uinformarion  securin”
Junctionadity Iy limited 1o the fasks of "Operaifons, Administration or
Maintenance”  ("OAM")  implementing  only published  or commerciaf
crvptographic standards,; or

Conergl purpose computing equipment or servers, where the Vinformation
securitv” funcrionality meers olf of the following:

i Usey palv published or commerciaf crvptographic stundards; and

2 Is any of the fuflowing:

a. fategral 1 a CPU that meets the provisions of Note 3 1o Category 3,
Part 2;

b, laregral to an operating svstem that is nor specified in D2 or

o Limited o "OAM" of the equipment.
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SA002.a. Note 2 continued

i Frenny specially designed for o ‘connected civil industry application’, meeting oll
of the following:

i Being any of the following:
a. A nerwork-capable endpoint device meeting wnv of the following:

I The “information security” functionality Iy fimited to securing
‘men-arbitrary data’ or the tasks of "Operations, Administration or
Maimtenance” ("OAM™); or

2. The device ix limited to a specific ‘connected civil industry
application'; or

b Networking equipment meeting alf of the following:

{. Being specially designed  to communicate with the devices
specified in paragraph j. 1o, above: gnd

2. The "information security”™ functionality is limited 1o supporting
the ‘vonnected civil industrv application’ of devices specified in
paragraph ji.a. above, or the fasks of "OAM" of this networking
cguipment or of other items specified in paragraph . of this Note,
aiidd

2 Where the "information securitv” funciionality implenients ondy puhiished
or  commercief  orvplographic stundards,  and  the  crvptographic
Jinctionality cannot easilv be changed by the user.

Technical Notes:

i ‘Connected  civil iadustry  application’ means a network  connecied
consumer or civil industrv application other than Vinformation securite”,
digital comnnunication, general purpose networking or compuding.

2 ‘Non-arbitrary data’ means sensor or netering dota divectlh refated to the
stehifite, performance or physical measurement of a swstem fe.g.,
temperdature, pressuve, flow rate, muss, volume, voltage, phvsicad location
et ), that cannot be changed by the user of the device.
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SAQ00Z  continued

b. Buing a 'eryptographic activation token',
Tevhnical Note:
A vrvpiographic activation loken’ is an lem designed or modified for anv of the following:
! Converting, by means of "crvprographic activation”, un item not specified in Catcgore 3, Part
2 inro an item specified n SAN2.a. or 3DOO2.c. 1., and not refeased by the Cryptography Note
fNate 3 in Category 5, Part 2); or
2. Enabling. by means of “cryptographic activation®. additional functionality  specified in
SAG02.a. of un ftemt afready specified in Caregory 5, Part 2,
<. Designed or moditied to use or perform "quantum eryptography™;
Technical Noie:
"Quantum cryptography” iy alvo known ay Quantuon Key Distribution (QK).

d Designed or modified 1o use cryplographic technigues 1o generate channelising codes, scrambling
codes or network identification codes, for systems using ultra-wideband modulation technigues and
having any of the tollowing:

1. A bandwidth exeeeding 500 MHz; or
2, A "Tractional bandwidth” of 20% or more:

€. Desigried or modified to use cryptographic technigques to generate the spreading code for "spread
spectrun” systems, other than those specified in 5A002.d.. including the hopping code tor "frequency
hopping” svstems.

PE-CONS 54/20 IL/IGC/ ym 280
ANNEX I RELEX.2.B EN



5A003  Systems, equipment and components. for non-cryptographic "information security”, as follows:

Communications cable systems designed or modificd using mechanical, cleetrical or clectronic means
to detect surreptitious intrusion;

Nore: S5A003.a. onlv controls physical layer security. For the purpose of 3AN3.a., the phvsical fuyer
includes Laver 1 of the Reference Mode!l of Open Svstemys Interconnection (OSH) (ISOAEC
T4O98-1}

Specially designed or modified to reduce the compromising emanations of information-bearing
signals beyond what is necessary for health, safety or electromagnetic interference standards.

5A004  Systems, equipment and components for defeating, weakening or bypassing "information security”, as
follows:

Designed or moditied to perform ‘eryptanalytic functions',

Newe: 3A004.a. inclhides systems or equipment, designed o modified to perform cryptanahetic
[functions' by means of reverse engineering.

Technical Note:

‘Crvptanalylic finctions’ are functions designed fo defeal crvptosraphic mechanisms in order fo

derive confidential variables or sensitive dara. including clear rext, passwords or croprographic kevs.

b. lems. not specified in 4AQ05 or SAN04.4., designed 1w perform all ol the Tollowing:
1. 'Extract raw data’ from a computing or communications device; and
2. Circumvent "authentication" or authorisation controls of the device, in order to perform the
function described in 3A004.b. 1.
Tecinical Note:
‘Extract raw data’ from o computing or commuaications device means fo rervieve binary duty from o
storage medium (e.g., RAM, flask or hard disk) of the device without interpreiation by the device's
operating svstem or filesvsten.
Notef- 340045, does not control svstems or equipment specially designed for the "development”
or "production” of g computing or copmiications device.
Note 2. JAND. does not include:
a. Pebugeers, vpervisors;
b fiems Hmited ro logical data extraction;
o Dhater exivaction dtemy wving chip-off or JTAG: or
d. ftems speciallv designed and limited to jail-breaking or rooting.
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sB2 Test, Lnspection and Production Equipment
5B002  "Information sceurity” test, inspection and "production” cquipment, as follows:

a. Equipment specially designed for the "development” or "production” of equipment specified in
SA002, SA003, 5A004 or SBO02 b,

b. Measuring equipment specially designed 1o evaluate and validate the "information securily” lunclions
of the cquipment specificd in SA002, SA003 or 54004, or of "software” specified in 3D002.4. or
SDO02.c.
5C2 Materials
None.

5D2 Software

3D002  "Software" as follows:
a "Sofiware” specially designed or moditfied for the "development”, "production” or "use” ol any of the
following:
1. Equipment specified in SA002 or "software™ specified in 3D002.¢.1.;

Equipment specified in SA003 or "software” specified in 5D002.¢.2.; or

LEN I

Cquipment or "software”, as follows:
a. Equipment specificd in SAD04 4. or "software” specified in SDO02.c.3.a.;

b. Equipment specificd in SA004 b, or "software” specificd in SD002.c.3.b.

b. "Software” having the characteristics of a 'eryptographic activation token' specified in 5A002.b.;
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5D00O2  continued
c. "Software” having the characteristics of. or performing or simulating the functions of, any of the
fullowing:

l. Cquipment specified in SA002.a., SA002.c.. SA002.d. or SA002.¢.;

Note: SINHI2.c ). does not control "soffware” fimited to the wasks of "OAM" implementing onlr
published or commercial crvptographic standards.

2 Equipnient specified in 5A003; or
3. Equipment, as follows:
a. Equipment specified in SA004.a.;
b. Equipment specified in 5A004.b,
Note: 3DO02.c.3.b. does not control "inirusion software”.
d. Not used.

5E2 Technology

SEQ02  “"Technology" as follows:

a. "Technology” according to the General Technology Note for the "development”. "production” or
"use" of equipment specified in 5A002, 5A003, 5A004 or SBDO2, or of "sofiware” specified in

SDO02.a. or SDOG2 .

Nate: SEO02.a. does not contrad “technofogy” for ftems specified in 3AG04.b., 3DO02.a 3. or
SIMHZ .35,

b. "Technology” having the characieristics of a 'cryplographic activation token' specified in SAH02 b,
Note: SEON? includes "information securify” technicadd deia resulting from procedures carried oul o

evaluate or determine the implementation of functions, features or technigues specified in Caregory 3,
Fart 2.
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PART VIII — Category 6

CATEGORY 6 - SENSORS AND LASERS

0A Systems, Equipment and Components
6ANM Acoustic systems, equipment and components, as follows:
a. Marine acoustic systems, equipment and specially designed components therefor, as follows:
1. Active (transmitting or transmitting-and-receiving) systems, equipment and specially designed
components therefor, as follows:

Nove: 04001 a ! does not control equipmment as follows:
¢ Deprle sounders operating vertically helow the appavatus, not including o
seanning fultction exceeding + 207 and limited to measuring the depth of water,
the distunce of submerged or buried objects ar fish finding,

b, Acoustic beacons, as follows:
i Acoustic emergency beacons,
2 Pingers specially desioned for relocating or refurning to an underwater
position.
d. Acoustic seabed survey equipment as follows:
I Surface vessel survey equipment designed for seabed topographic mapping and
having all of the following:
a. Desipgned to take measurements at an angle exceeding 20° from the
vertical;
b. Designed 1o measure seabed topography al seabed depths exceeding 600
m;
. 'Soeunding resolution’ less than 2: and
d. 'Enhancement’ of the depth "accuracy” through compensation for all the
following:
1, Motion of the acouslic sensor;
2 In-waler propagation rom sensor 1o the seabed and back; and
3. Sound speed at the sensor;

Technical Notes:

i Sounding  resolution’ is the swath widih (degrees) divided by the
maximum number of sowndings per swelh.

2 Frhancement’ includes the abifity to compensate by external means.
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GAQOT a1 .a. continued

-

Underwater survey equipment designed for seabed topographic mapping and
having any of the following:

Technical Note:
The aooustic sensor pressure rating determines the depth vating of the equipmenr
specified in 6400 v 1.a. 2.

a.

Having all of the following:
l. Designed or modified to operate at depths exeeeding 300 m; and

2. ‘Sounding rate' greater than 3 800 ny's; or

fechnical Note:

Sounding rate’ is the product of the maximum speed (n/s) at which the
sensor con operale und the mavimnr aumber of soundings per swath
assuming [O0% coverage. For systems that produce soundings inorwo
divections (30D sonars), the maximum of the sounding rate’ in either
direction should be used.

Survey equipment, not specified in 6A001.a.1.a.2.a., having all of the
lollowing:

1. Designed or modified to operate at depths exceeding 100 m;

2. Designed to take measurements at an angle exceeding 20° from the
vertical:

3 Having any of the following:
a. Operating frequency below 350 kliz; or
b. Designed 10 measure seabed topography al a range

exceeding 200 m from the acoustic sensor; and
4, Erhancement’ of the depth "accuracy™ through compensation of

all of the following:

a. Motion of the acoustic sensor;

b. In-water propagation from sensor to the seabed and back;
and

<. Sound speed at the sensor;
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GAQOT a1 .a. continued

Side Scan Sonar (88%) or Synthetic Aperture Sonar (SASY, designed for seabed
imaging and having all of the following, and specially designed transmitting and
recelving acoustic arrays therefor:

a. Designed or modifed 1o operate at depths exceeding 500 m;
b. An ‘area coverage rate’ of greater than 370 m*/s while operating at the

maximum range that it can operate with an ‘along track reselution’ of less
than 15 cm: and

C. An facross track resolution’ of less than 15 ¢m;

fechnical Notes:

i

)

Area coveruge rafe' (m°7s) is hwice the product of the sonar range (m) and the
maximum speedd (mids) at which the yensor can operare at that range.

L . pagrin by f ge RTRTED [t - . [ ) -
Along track resolution’ {cn), for S85 enly, is the product af azimuth thorizontal)
beanwidil idegrees) and sonar range (m) and 0,873,

Heross track vesolution” fem) iv 75 divided by the signal bandwideh (kH=).

Systems or transmilling and receiving arrays, designed for object detection or location,
having any of the following:

2.

A transmitting frequency below 10 kHz;

Sound pressure level exceeding 224 dB {reference | pPa at | m) for equipment
with an operating trequeney in the band from 10 kHz to 24 kHz inclusive;

Sound pressure level exceeding 235 dB (reference | pPa at 1 m) for equipment
with an operating frequency in the band between 24 kllz and 30 klz;

Forming beams of less than 12 on any axis and having an operating frequency of
less than 100 kHz:
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GAOO a1 .b. continued

5. Designed to operate with an unambiguous display range exceeding 5 120 m; or
6, Designed to withstand pressure during notmal eperation at depths exceeding |
000 m and having transducers with any of the following:
a. Dynamic compensation for pressure: or
b. Incorporating other than lead zirconate titanate as the transduction
element;

Acoustic  projectors  (including  transducers),  incorporating  piezoelectrie,
magnctostrictive, clectrostrictive, clectrodynamic or hydraulic elements  operating
mdividually or in a designed combination and having any of the following:

Note {- The contred stutes of acoustic projectors, including transducers, specialfy
desigied for other equipment not specified in 6AN is determined by the
controf status of the other equipment.

Nofe 2. 6AELa Lo, does not control electronic sources which direct the sound
vertically ondv, or mechanical {e.g., air gun or vapour-shock gun} or
chemical (e.g., explosive) sourees.

Note 3: Ficzoelectric efements specified in 64000.ad.c. include those made fron
lead-magnesiom-niobatedead-ttanate  (POIMg 1 aNb)O-PETICN  or
PMN-PT} single crystals grown from solid sofution or lead-indium-
michatedead-maynesiun nfobatefewd-franate (Philn; »2Nbj. )OO
Ph{MY 1 aNB 2 p O Ph TGy, or PIN-PMN-PT) single crvstals growa from
sofid solution.

l. Operating at trequencies below 10 kHz and having any of' the following:
a. Not designed for continuous operation at 100% duty cycle and having a
raciated ree-Neld Source Level (SLims)' exceeding

{10log(fy + 169,77y dB (reference 1 wPa at 1 m) where s the freguency
in Hertz of maximum Transmitting Voltage Response (TVR) below
10kHz; or
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6A00 A 1.e.l.  continued
b. Designed for continuous operation at 100% duty ¢yele and having a
continuously radiated 'free-field Source Level {SLrms) at [00% duty
cycle exceeding (10log{D) + 159.77) dB (reference 1 pPa at | m) where T
is the frequency in Hertz of maximum Transmitting Voeltage Response
{TVR) helow 10kHz; or

Technica! Note:

The 'free-ficld Source Level ( SLuow)' iy defined along the maximum response
axts and in the far field of the acoustic projector. fe can be obtained from the
Transminting Voltage Response using the following equation: SLeys = (TFR +
2oy Ve dB (ref TuPa at 1 m), where SLypws is the source level TVR Is ithe
Transmiting Voltage Response and Vs is the Driving Voltage of the Projector.

3

Not uscd:

Lt

Side-lobe suppression exceeding 22 dB;
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GAQO a1, continued
d.

Acoustic systems and cquipment, designed to determine the position of surface vessels
or underwater vehicles and having all the following, and specially designed components
therefor:

1. Detection range exceeding 1 000 m; and

2. Deermined position ermor of less than 10 m s (rool mean square) when
measured at a range of | 000 m:

Note: 640010 .« §.d. includes:

d. Eguipment using coherent "signal processing” between two o more
beacons and the hvdrophone unit carvicd by the surface vesse! or
underwater vehicle:

h. Fguipment  capuble  of  awtomatically  correcling  speed-of-zound
propagation errors for calcalation of a poine.

Active individual sonars, specially designed or modified to detect, locate and
automatically classity swimmers or divers, having all of the following, and specially
designed transmitting and receiving acoustic arrays therefor:

l. Dretection range exceeding 530 ny;

2. Dretermined position error of less than 15 m rms (root mean square) when
measured ara range of 530 m; and

Cad
h

Trangmitied pulse signal bandwidth exceeding 3 kHx;

e

For diver derection svsrems specially designed or modified for military use. see
the Milizary Goods Controls.

Note: For 6400 .a. l.e., where multiple detection ranges are specified for various
environments, the greatest detection range Is wsed.
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GAQD a. continued

-

Passive systems. equipment and specially designed components thereflor, as follows:

Note: 64001 @ 2. alse controls receiving eguipment, whether or pot related in normal
application (o separate uctive equipment, and specially designed compaonents therefor.

a. Hydrophones having any of the following:

Nofe: The confrol status of fvdrophones specially designed for other equipment is

determined hy the control status of the other equipment.

Techrical Notex:

/.

Hyvdraphones consist of one or more sensing elemenis producing o single
acoustic ouiput channel. Those that contain multiple elements can be referred ro
as a hvdrophone group.

For the purposes of 0400 .o 2.a., underwater acoustic iransducers designed to
{}p(ﬂ'ﬁ'fﬁ’ [fAY p.{!.\'.\‘{-\-'{’ J'C’(.'{’fb'(’!'.\' e f}_l-‘{irf'ﬂphﬂﬂﬁ.\'_

Incorporating continuous flexible sensing elements:

Incorporating flexible assemblies of discrete sensing elements with either a
diameter or length less than 20 mm and with a scparation between clements of
less than 20 mm;

Having any of the following sensing elements:

a. Optical fibres;

b. Pigroglectric polymer films' other than polyvinylidene-fuoride {PVDF)
and its co-polymers {P(VDF-TrFE) and P{VDF-TFL)};

c. 'Flexible piezoelectric compaosites’;

d. Lead-magnesium-niobate/lcad-titanate (i.c., Pb{Mg sNba:)0-PbTiO, or
PMN-PT) piezoelectric single crystals grown from solid solution; or

e Lead-indium-niobale/lead-magnesium niphatedead-lilanaie (le.
Ph{Ini2Nb1.2}0—Pb( Mg aNb22)0-PbTiO;, or PIN-PMN-PT)

piezoelectrie single crystals grown from solid solution;

A 'hydrophone sensitivity' better than -180 dB at any depth with no acceleration
compensation;

Designed to operate at depths exceeding 35 m with acceleration compensation;
or

Designed for operation at depths cxceeding | 000 m and having a 'hydrophone
sensitivity' better than -230 dB below 4 kHz;
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GAQOT a2 4. continued

Technical Noies:
i

‘Piczoelectric pelymer film’ sensing elements consist of polarvised polymer film
that is stretched over and antached 1o o supporting frame or spoal (mandvel).
'Flexible picroelectric composite’ sensing elements consist of plecoelectric
ceramic particles or fibves condbined with an electricallv insulating, aeonstically
transparent rithber, polymer or epoxy compound, where the compound is an
fategral part of the sensing elements,

‘Hydrophone sensitivity” is defined as twenty times the logarithm (o the hase [0
of the ratio of rmy owtput voltage to @ [V rns reference, when the ivdrophone
sensor, without o pre-amplitier, is placed in a plune wuve geotstic fleld with un
rary pressuve of FuPa For example, o hedvophone of -1600U8 (reference TV per
uba) would vield an ourput voltage of IV in such a field, while one of -180 dB
sensitivite would vield onlv '’y output, Thus, - 1600 d8 is hefter than - 130 48,
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GANDT a2, continued
b, Towed acoustic hydrophone arrays having any of the following:
Technical Note:
Hydrophone arravs consist of a nunther of hydrophones providing medtiple aconstic
eutpur channels.

1. Hydrophone group spacing of less than 12,5 m or "able o be modified' 1o have
hydrophone group spacing of less than 12,5 m:

2 Designed or 'able to be modified' to operate at depths exceeding 35 m;
Technical note:
Able 10 be modified” in 6A001.a. 2.0, 1, and 2. means having provisions 1o aflow a
change of the wiring or interconnections to alter hydrophone group spacing or
operating depth limits. These provisions are: spare wiring evceeding 100 of the
number of wires, Aydrophone group spacing adiushment blocks or infernal depth
fimiting devices that are adiustable or that controd more than one hydrophone
group.

3. Heading sensors specified in 6A001.8.2.4d.;

4. Longitudinally rcinforeed array hoscs;

5. An assembled array of less than 40 mm in diameter;

6. Not used;

7 Hydrophone characteristics specificd in 6A00 ] .a.2.a.; or

8. Accelerometer-based hydro-acoustic sensors specified in €A001.4.2.2.;
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GAQD a2, continued
.

d.

Processing equipment, specially designed for towed acoustic hydrophone arrays, having
"user-accessible programmability” and time or frequency domain processing and
correlation, including spectral analysis. digital fltering and beamforming using Fast
Fourier or other transforms or processes;

Heading sensors having all of the following:

[ %]

N.B.

An "accuracy” of better than 0.5%; and

Designed to operate at depths exceeding 35 m or having an adjustable or
removable depth sensing device in order to operate at depths exceeding 35 n:

For inertial heading systems, see 7A003.¢.

Bottom or bay-cable hydrophone arrays, having any of the following:

1.
2

L)

Incorporating hydrophones specified in 6A001.2.2.a.;

Ingorporating multiplexed hydrophone group signal modules having all of the
following characteristics:

a. Designed to operate at depths exceeding 35 m or huving an adjustable or
remavable depth sensing device in order to operate at depths exceeding
35 m;and

b. Capable of being operationally interchanged  with towed  acoustic

hydrophone array modules: or

Incorporating  accelerometer-bascd  hydro-acoustic  scnsors  specified  in
6AD0 8. 2.8,

f=2)

Processing equipment, specially designed for bottom or bhay cable systems, having
"user-accessible programmability” and time or frequency domain processing and
correlation, including spectral analysis, digital filtering and beamforiming using Fast
Fourier or other trangfoms or processes;
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6AQ0 a2,

comtinued
g. Accelerometer-bascd hydro-acoustic sensors having all of the following:
. Composed of three accelerometers arranged along three distinet axes;
2. Having an overall ‘acceleration sensitivity' better than 48 dB3 {reference | 000

m¥V s per 1g),

3. Dresigned to operate at depths greater than 35 meters; and

4. Operating frequency below 20 kHz.

Note: 6400 a2 g does not control particle velocity sensars or geaphones.

Techiical Notes:

i Accelerometer-hased hvdeo-acoustiv sensors are afso known as vector sensors.

2 Acceleration sensitivity’ Is defined as nventy tines the logarithm to the base 10
of the ratio of rmys outpue voltage to a 1V mns veference, when the hydro-

acoustic sensor, without a preamplifier. is placed in a plane weve acoustic field
with an rins agoeeeleration of T g (fe., 9.8 mis-).

b. Correlation-velocity and Doppler-veloecity sonar log equipment. designed to measure the horizontal
speed ol the equipment carrier relative to the sea bed, as lollows:
1. Correlation-velocity sonar log equipment having any of the following characteristics:
a. Designed to operate at distances between the carrier and the sea bed exceeding 50 m;
or
b. Having speed "accuracy” betler than 1% ol speed;
2. Doppler-velocity sonar log equipment having speed “accuracy" better than | % of speed.
Note [: 64001 b, docs nor controf deprh sounders fimited 1o cny of the following:
a. Measuring the depth of wuler;
f. Measuring the distgnee of submerged or buried ohjects; or
c. Fish finding.
Note 2: oA00L b, does not control equipment specially designed for installation on surface
vessels.
C. Not used.
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6A002  Optical sensors or equipment and components therefor, as follows:

NB.  SEEALSO 64102,

. Optical detectors as follows:

1.

"Space-qualified” solid-state detectors as follows:

Note:

4.

For the purpose of 0 4002.a. 1., solid-state detectors inciinde "focal plane arrays™.
"Spacc-qualitied” solid-state detectors having all of the following:

I A peak response in the wavelength range excecding 10 nm but not excecding
300 nm; and

2. A response of less than 0.1% relative to the peak response at a wavelength
exceeding 400 nm;

"Space-qualified” solid-state detectors having all of the following:

L. A peak response in the wavelength range execeding 900 nm but not exceeding |
200 nm; and

2. A response "time constant” of 95 ns or less:

"Space-qualified” solid-state detectors having a peak response in the wavelength range
exceeding 1 200 nm bul not exceeding 30 000 nm:

"Space-qualified” "local plane arrays” having more than 2 048 elements per array and
having a peak response in the wavelength range exceeding 300 nm but not exceceding
900 nm;
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6ADN2 a. continued
2. [mage intensifier tubes and specially designed components therefor, as follows:
Note: o002 .a.2. does not conrvol non-imaging phoromultiplier tubes having an clectron
sensing device bt the vacuunt space Limited solely lo any of the following:
a. A single metal unode; _or
b, Metal anodes with a centre to centre spacing gredier than 300 um.
Technical Note:
"Churge multiplicatien' is a fonn of electronic imuge amplification and (v defined ws the
generation af charge carviers @y o resuft of an impuct ionisation gain process. 'Charge
multiplication' sensors mayv take the form of an image fnrensifier nehe, solid stare detector or
“focat plane arvay”.
a. [image intensifier tubes having all of the following:
L. A peak response in the wavelength range exceeding 400 nm but not exceediny 1
(30 nm;
2. Electron image amplification using any of the following:
a. A microchannel plate with a hole piich (cenire-to-cenire spacing) ol 12
um or less; er
b. An clectron sensing device with a non-binned pixel pitch of 500 pm or
less, specially designed or modified 10 achieve ‘charge multiplication’
other than by a microchannel plate; and
3. Any of the following photocathodes:
a. Multialkali photocathodes (e, S-20 and 8-25) having a luminous
sensitivity exceeding 350 pA/im;
b. (aAs or GalnAs photocathodes; or
C. Other "I’V compound” semiconductor photocathodes having a
maximum "radiant sensitivity" exceading 10 mA/W;
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GAQDZ2,a.2. continued

b, [mage intensifier tubes having all of the following:
. A peak response in the wavelength range exeeeding 1 050 nm but not exceeding
1 804 nm:
2. Electron image amplification using any of the following:
a. A microchannel plate with a hole pitch (centre-to-centre spacing} of 12

M OT less: or

b. An electron sensing device with @ non-binned pixel pitch of 500 pm or
less, specially designed or modified to achicve ‘charge multiplication
other than by a microchannel plate; and

EN "I compound” semiconductor {e.g., GaAs or GalnAs) photocathodes and

transferred  electron photocathodes, having a maximum "radiant sensitivity”
exceeding |5 mA/W;

c. Specially designed components as follows:
. Microchanne] plates having a hole pitch (centre-to-centre spacing) of 12 pm or
less:
2. An electron sensing device with a non-binned pixel pitch of 300 pwm or less,

specially designed or modified to achieve "charge multiplication' other than by a
microchannel plate;

L)

"IV compound” semiconductor (c.g.. GaAs or GalnAs) photocathodes and
transterred electron photocathodes;

Note: 64002.a.2.¢.3. does nof controf compound semicondiciar photocathodes
designed to achicve a maximum radiant seasitivite” of anmv of the
Jollowing:

u. 10 mAW or fess at the peak response in the wavelength range
evceeding 400 mm bur aot exceeding 1050 nm; or

b, 15 mA/W or less at the peak responise in the wavelength range
exceeding P 03 nat but not exceeding | 800 nai,
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GAQDZ a. continued
3

Non-"space-qualified” "focal plane arrays” as follows:

NB.  Microbolometer' non="space-qualificd” "focal plune arraw” are only specified in
6002 4.3 1.

Techuical Nore:
Linear or two-dimensional wmudti-element detector arvavs are referved to oas "focal plane

rrays ™

Note 1.

Note 2-

6A002.q.3. includes photoconductive arvavs and photovoltaic arrays.,

0AM 2. 3. does not control:

a. Multi-element fnot fo exceed 16 clemenis) encapsuiated photoconductive
cetls using either lead sulphide or fead selenide;

h. Pyroclectric detectors nsing amv of the folfowing.
I Friglveine sudphate and varionts;
2 Lead-lunthanim-circoninm titunate and variants;
3 Lithium tantalate;
4, Palvvinylidene fluoride and variunts; or
b Strontium barium nichare and variants:
I "Focal plane wravs” specially designed or modified 1o achieve churge

multiplication’ and limited by design w have « maxinnm  “radiaont
sensitivity” of 10 mAW or less for wavelengihs exceeding 760 nm, having
all of the following:

i

incorporating u response Hmiting mechanism designed not fo be

renoved or modified; and

Any of the following:

a. The responye limiting mechanism iy integral to or combined

with the detector element; ar

h. The "focal plane arrar” s only operable with the response

limiting mechanism in pluce.

Techniva! Note:
A response miting wechanivm integral o the detector element iy desipned not
to be removed or modificd without rendering the deteotor inoperable.

. Fhermopile arvavs having less than 5 130 elements,
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GAQDZ2 a3, continued

Technical Note:

‘Charge multiplication' is a form of electronic imoge amplification and is defined as the
generation of churge carviers ws e resull of an impuct ionisation gain process. ‘Charge
multiplication' sensors may take the form of an image intensifier tube. solid state detector or
“focal plane arvay”.

Non-"space-qualified” "focal plane arrays"™ having all of the following:

1. Individual elements with a peak response within the wavelength range exceeding
900 nm but not exceeding 1 050 nm; and

2. Any of the following:
a. A response "time constant” of less than 0.5 ns; or
b. Specially designed or modified 1o achieve 'charge multiplication’ and
having a maximum "radiant sensitivity” cxcceding 10 mA/W:
Non-"space-qualified” "focal planc arrays” having all of the following:

. Individual elements with g peak response in the wavelength range exceeding |
(50 nm but not exceeding | 200 nm; and

2. Any of the Tollowing:
a. A response "time constant” of 93 ns or less; or

b. Specially designed or modified 10 achieve 'charge multiplication’ and
having a maximum "radiant sensitivity” exceeding 10 mASW,
Non-"space-qualified"” non-linear {2-dimensional} "focal plane arrays" having individuoal
clements with a peak response in the wavelength range exceeding | 200 nm but not
exceeding 30 000 nm;

N.B.  Silicon and other material based 'microbolometer’ non-"spuce-qualified” "focal
plane arvavs”™ are onlve specified in 6A002.q. 3.1,
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GAQDZ2 a3, continued
d.

Non-"space-qualified” linear {l-dimensional) "focal plane arrays" having all of the
following:

1. Individual elements with a peak response in the wavelength range exceeding 1
200 nm but not exceeding 3 000 no; and

2. Any ofthe following:
a. A ratio of 'scan direction’ dimension of the detector element to the 'cross-
scan direction” dimension of the detector element of less than 3,8 or
b. Signal processing in the detector clements;

Note: 64002.a.3.d. does not control "focal plane arravs” froi re exceed 32 elements)
having detector elements fimited solely o germanivon material

Technical Note:

For the purposes of 64A02.a.3.d., ‘cross-scan direcrion’ is defined as the axis paralfel to
the finear arrav of detector elements and the scan direction’ is defined s the axis
perpendicular to the linear arvay of detector efements.

Non-"space-qualified” lingar (1-dimensional) "focal plane arrays" having individual
clements with a peak responsc in the wavelength range cxcceding 3 000 nm but not
exceeding 30 000 nm;

Non-"space-qualified” non-linear (2-dimensional) infrared "focal plane arrays” based on
‘microbolometer’ malerial having individual elements with an unfiliered responseg in the
wavelength range equal to or exceeding 8 000 nm but not cxceeding 14 000 nm;

Technical Note:

For the purposes of 6AM2 a. 3.f. ‘microholamcter’ iy defined as a thormal imaging
detector that. as a resali of a temperature change in the derector caused by the
ahsarpiion of infraved radiation, is used to generaie any usable siynal,
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GAQDZ2 a3, continued

g Non-"space-qualifed" "focal plane arrays” having all of the following:
1. Individual detector elements with a peak response in the wavelength range
exceeding 400 nm but not exceeding Y00 nim;
2. Specially designed or modified to achieve 'charge multiplication’ and having a

maximum "radiant sensitivity” exceeding ¢ mA/W Tor wavelengths exceeding
760 nm; and
3. Gireater than 32 elements;

b. "Monospectral imaging sensors” and "multispectral imaging sensors”, designed for remote sensing,
applications and having any of the following:

1.
2.

Nate:

An Instantaneous-Field-Of-View {IFOV) of less than 200 prad (microradiuns); or

Specified tor operation in the wavelength runge exceeding 400 nm but not cxceeding 30 000
run and having all the following;

a. Providing output imaging data in digital format; and
b. Having any of the following characteristics:
l. "Space-qualified": or
2. Designed for airborne operation. using other than silicon detectors, and having

an IFOV of less than 2.5 mrad (milliradians);

6AO002. P 1. does not control "monospectral imaging sensors” with o peak rvesponse in the
wavelength range exceeding 3H nm bt not exceeding 9 i and only incorporating any of
the following non—"space-gualified" detectors or non="space-qualified” "focal plane arrays":

I Charge Coupled Devices (CCD) nor designed  or modified ro achieve charge
mudiiplication'; of
2. Complemeneary Metal Oxide Semiconductor (CMQOS) deviees not desisned or modified

ta achieve ‘charge multiplication'.
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GAODZ2  continued

C.

Direct view' imaging equipment incorporating any ol the lollowiny:

1.
2.
3

Image intensifier tubes specified in 6A002.a.2.a. or 6A002.2.2.b.;

"Focal plane arrays" specified in 6A002.2.3.; or

Solid siale detectors specified in 6A002.a.1;

Techuical Note:

‘Direct view' refers to imaging equipment that presents o visua! image to a vnan observer withoul
converting the image into an electronic signal for television display, and that cannot record or store
the image photographically, electronically or by anyv other means.

Nare: 6A4002.c. does not conteed cquipment as follows, when incorporeting other than GaAs or
Galnds photocathodes:

.

b

[

el.

€.

fddustriad or civilian intrusion alarm, traffic or indoestrial movement conteol or counting
Svsfems,

Medical equipmens;

Fndustricd equipment used for inspection, sorting or analyxis of the properties of
mulerials;

Flame detectors Jor industrial furnoaces,

Eguipment specially designed for laboratory use.

Special support components for optical sensors, as follows:

1,
2,

¥l

Note:

"Space-qualified” cryvocoolers;

Non-"space-qualified" cryocoolers having a cooling source temperature below 218 K (-55°C),
as tollows:

a.

Closed cycle type with a specified Mean-Time-To-Failure {MTTF) or Mean-Time-
Beltween-Failures (MTBF), exceeding 2 500 hours;

Joule-Thomson (JT) sellregulating minicoolers having bore {owside) diameters of less
than 8 mm:

Optical sensing fibres specially fabricated either compositionally or structurally, or modificd
by coating, to be acoustically. thermally, inertially, electromagnetically or nuclear radiation
sensitive;

6ANN2.d 3. dues not control encapsilated optical sensing fibres specially designed for hore
hole sensing applications.
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6AN02  continued

e.

Not used.

‘Read-out integrated circuits” (‘ROICY specially designed for "focal plane arrays” specified in
6A002..3.

Note: 84002.f. does nor control 'read-out integrated circuils” specially designed for civil aufomolive
applicationy.

Technical Note:

A 'Read-Out bregrared Circuit’ CROICYY s an integrated circwdt designed to undertic or be bonded 10
a "focal plane arrav” ("FPA") and used o vead-out fi.e., extract and regisier) signals produced by the
detector efements, Al a minimum the 'ROIC reads the churge from the detector elfemernts by extracting
the charge and apphing & multiplexing funciion in o manner that rerains the relative spatial position
aud orieniarion information of the detecror elements for processing inside or outside the "ROIC'
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6A003  Cameras, svstems or equipment, and components theretor, as follows:

NB.  SEE ALSO 64203,

a. [nstrumentation cameras and specially designed components therefor, as follows:

Nore: Instrumentation cameras, specified in 6AN 3. a3 to 604003 a5, with modular structures
shondd be evaluated by thefr maximum capabilitv, using plug-ins available according io the
camera meonfacturer's specifications.

l. Not used:

2. Not used;

Electronic streak cameras having temporal resolution better than 50 ns;

4, Electronic framing cameras having a speed exceeding | 000 000 trames/s;
5. Elecironic cameras having all of the following:
a. An electronic shuuter speed (gating capability) ol less than 1 ps per full rame; and
b. Acrgad oul time allowing a lraming rate of more than 125 full frames per second,
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GAQD3 a. continued

. Plug-ins having all of the following characteristics:
d. Specially designed for instrumentation cameras which have modular structures and
which are specitied in 6A003.a.; and
b. Enabling these cameras to meet the characteristics specified in 6A003.2.3., 6ADN03.a.4.,
or 6AD03 4.5, according Lo the manutacturer's specifications:
b. [maging cameras as follows:

Note: 04003.h. does not comrol television or video cameras, specially designed for tefevision
hroadcasting.

Video cameras incorporating solid state sensors, having a peak response in the wavelength
range exceeding 10 nm, but not exceeding 30 000 nm and having all of the following:

d.

Having any of the following:

L. More than 4 x 10" "active pixels" per solid state array for monochrome (black
and white) cameras;

2. More than 4 x 10% "active pixels” per solid state array for colour cameras
incorporating three solid state arrays; or
3. More than 12 x 10" "active pixels” for solid stale array colour cameras

incorporating one solid state array; and
Having any of the following:

L. Optical mirrors spocified in 6A004 4.,
2. Optical control equipment specified in 6 A4 .d.; or
3 The capability for annotating internally generated ‘camera tracking data';

Technical Notes:
{.

For the purpose of this estry, digital video comeras shoudd be evaluated I the
maximunr number of "active pixels” used for capfuring moviag images.

For the purpose of this entrv, ‘camera tracking data’ is the information necessary to
define camera line of sighi orientadion with respect lo the earth. This includes: 1) the
horizonrgl angle the camera ling of sight makes with respect o the earth’s magnetic
field divection and; 2) the vertical angle between the camera line of sight and the
carth's haorizon.
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6A003.b.

C
2.

+

ontinued

Scanning cameras and scanning camera systems, having all of the following:

d. A peak tesponse in the wavelength range exceeding 10 nm, but not exceeding 30
008 nm;

b. Linear detector arrays with more than & 192 elements per array; and

c. Mechanical scanning in one direction:

Note: 64003 0.2 does not control scanning comeras and scanning camerd svstems, specially
designed for anv of the following:

d. fndustrial or civilian phorocopiers;

. Tmage scanners speciafly designed for civil, stationary, close proximity scanning
applications (e.g.. reproduction of images or print contained in dociments,
artwork or photographs); or

¢ Medical equipment.

[maging cameras incorporating  image  intensifier tubes specified in 6A002.4.2.4. or
6A002.a.2.b.;

[maging cameras incorporating "focal plane arrays" having any of the following:

a. [ncorporating "focal plane arrays” specified in 6A002.a.3.a. to 6A002.a.3.¢;

b. [ncorporating "focal plane arrays” specified in 6 A002.2.53.1; or

C. [ncorporating "focal plane arrays" specified in 6A002.2.3.1,;

Note . fmaging cameras specified in 04003.0.4. include "focal plane arravs” combined

with sufficient "signal processing™ electronics, beyond the read owr integrated
ciretit, 1o enable as a minimum the owtput of un analogue or digital signal once
power is suppfied.
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6A003.b.4, continued

Nore 2. GAMNZ b du does not control imaging camerax incorpovating lnear “focal
plane arvaps” with 12 elements or fewer, not employing time-delay-and-
integrationt withia the element and designed for anv of the following:

Indusirial or civilien intrusion alorm, fraffic or industrial movement

u.
cortrol or counting sysrems;
b Industrial eqguipment wsed for inspection oy menitoring of heat flows in
buildings, equipment or industrial processes;
I Industrivd eyuipmenr used for inspection, soerting or analysis of ihe
properties of materials;
d. Equipntent specially designed for laboratory use: or
e Medical equipment.
Note 3. GANZ.b.4.5. does not control imaging cameras having any of the following:
i A maxinuen frame rate eqgual to or lesy than 9 H-
b. Having all of the following:
f. Having a minimum horizontad or vertical Tastantaneons-Field-of-
View (IFOV) of ut least 2 mrad (mifliradians);
2 Incarporating u fived focal-length lens that is not designed 1o bhe
removed,;
3 Not incorporating a ‘irect view' display, and
4. Having uny of the following:
a. No faciliey to obrain a viewable image of the detected field-
af-view, or
h. The camera is designed for o single ind of application and
dexigned not to be user modified; or
c The camera is speciativ designed for instaliation into a civilian passenger

tand vehicle and having ofl of the following:

I The placement and configuration af the camera within the vehicle
are solely to assist the driver in the safe operation of the vehicle;

2 Iy andy operable when installed in any of the joltowing:
a The civilian pussenger land vehicle for which ir was

intended und the vehicle weighs less than 4 300 ke (eross
vehicle weight); or
b. A speciafly designed. anthorised maintenance test factiity,
and
3. {ncarporates an active mechanivm that forces the camera not to
Junction when it is removed from the vehicle for which it was
intetided,
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6A003.b.4. Nole 3

continued

Nore 4

.

Technica! Notes:!
i

Tnstantuneous Field of View (IFOV) specified in 6A003.0.4. Note 3.b. is
she lesver figure of the "Horicontal 1FQY" or the Verdeal IFOY.
Tlarizonial IFOV' = horizontal Ficld of View (FOV) /7 muwmber of
horizontal detector elementy

Wertical IFOY" = vertical Field of View (FOV) 7 munber of vertical
detector elements.

Direct view’ in 6400364 Note 3h refers lo an bmayging cumery
apergting in the infrared specorum that presents a visnal image to o
human observer nsing d negr-lo-eve micro displuy incorporating anv
fight-security mechanism.

6ANIZ L 4. does nor control Bmaging cameras having any of the following:

Having all of the following:

I Where the camerd is speciully designed for installution as an
integrated component fne indoor and wall-plug-operated svstemns
or equipment, limited hv design for a single kind of application, as

Jollows,
a. Industrial process moniroring, quality control, or aralvsis
of the properties of materials;
h. Laboratory eguipment specially  designed for scientific
researeh;
£ Moedical equipnieni;
d. Financial frawd derection equipmenr: gnd
2. Is only operable when installed in any of the folfowing:
a@. The systemis) or equipment for which it wus fntended. or
h. A specially designed. authorised maintenance facility, and
3 Incarporates an active mechanism thar forces ihe camera not to

Junction when it iy removed from the system(s) or eguipment for
which it was infended;
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6A003.b.4. Nole 4

continued

.

Where the camera is speciadlv designed for insrallation into a civilian
passenger lund vehicle vr passeager und vehicle ferries, aind having alf of
she following:

i

The placemenr und conficuration af the camera within the vehicle

or Jerry i selely to assist the driver or operator in the safe

operation of the vehicte or ferry,

Is anfy operable when installed in any of the following:

a. The civilian passenger land velicle for which it was
intended and the vehicle welghs less than 4 510 kg (gross
vehicte weighi);

b The passenger and vehicle ferry for which it was intended
and having a length overall (LOA} 65 m or greater; or

o A4 specially designed, awthorised mainrenance rest facifity;
caired

Incorporates an aerive mechanisin that forces the camera not 1o

Sunciion when it s removed from the vehicle for which it was

infended:

Limited by design o have a maxinmun "radiant sensitiviey™ of 1 mA/MW or
tess for wavelengths exceeding 700 am, having all of the following:

i

fncorporating a respanse lmiting mechanism designed not fo he
remeved or modified,

fncorporatey an active wmechanisa that forces the camerg not o
Juwction when the response limiting mechanism is removed: and
Not specially designed ar modified for underwater use: or
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GADD3.b.d Note 4

A

continued
d. Having alt of the following:

I Not incorporating a divect view' or electronic image display;

2 Has no faciling fo output g viewabhle image of the detected field of
view,

3 The “focal plane arvav” iy only operalfe when installed in the
cumerd for which it was intended, and

4. The "fucal plane darray” incorporates an aclive mechanism thai

Jorces it fo be permanently inoperable when removed from the

camerg for which it was intended.

[Imaging cameras incorporating solid-state detectors specified in 6A002.a.1.

6A004  Optical equipment and components, as follows:

a. Optical mirrors (reflectors) as follows:

Fechwical Nore:
For the purpase of 6AN00M. .. Laser Induced Damage Threshold (LIDT) iv measured according o IS0
2F254-1:2011

N.B.

For optical nirrors specially designed for lithography equipment, see 3B

'Deformable mirrors’ having an active optical aperture greater than 10 mm and having any of
the following, and specially designed components therefor.,

4. Having all the following:
1. A mechanical resonant frequency of 750 Hz or more; and
2. More than 200 actuators; or

b. A Laser [nduced Damage Threshold (LIDT) being any of the following:

I Greater than 1 KW/ em” using a "CW laser™; or
2. Greater than 2 )/ em? using 20 ns "laser” pulses at 20 Hz repetition rate;
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6A00d.a.1. continued

Technical Note:

‘Deformable mirvors' are mirvors having any of the following:

e, A single continuons optical reflecting swrfuce which is dynamically deformed by the
application of individual torgues or forces Lo compensate for distortions in the optical
waveforin incident upon the mireor, or

b. Multiple oprical reflecting  elements  that can be  individually und  dvnasiically
repositioned by the appiication of torgues or fiovces ro compensate for distortions in the
optical waveform incident wpon the mirrer,

‘Deformable mivrors” are also known as adagtive optic mivrors.

.
Lightweight monolithic mirrors having an average "equivalent density" of less than 30 kg/m
and a tolal mass exceeding 10 kg;

Note: 6400442, does noi control mirrors speciaffy designed 1o direct solar radiation for
terresirial helfostat installations.
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6A004.a.

C
3

ontinued

Lightweight "compaosite” or foam miirror structures having an average "equivalent density” of
less than 30 kg/m? and a total mass exceeding 2 kg;

Note: 6A004.a.3. does not control wmirvors specially designed ro direct solar radiation for
terrestrial heliosial insiallutions.

Mirrors specially designed for beanm steering mirror stages specified in 6A004.d.2.a. with a
flatness of A/10 or better (X is equal to 633 nm)and having any of the following:

a. Diameter or major axis length greater than or equal to 100 mm; or
b, Having all of the following:
1. Diameter or major axis length greater than 30 mum but less than 100 mm; and

2. A Laser [nduced Damage Threshold {LIDT) being any of the following:

a. Greater than 10 kWscm? using a "C'W laser”; or
b. Greater than 20 Jiem?® using 20 ns "laser” pulses at 20 Hz repetition rate:

Optical components made from zing selenide {ZnSe) or zine sulphide {Zn$) with transmission in the
wavelength range exceeding 3 000 nm but not exceeding 235 000 nm and having any of the following:

1.
2.

Cxceeding 100 em® in volume; or

Cxeecding 80 mm in diameter or length of major axis and 20 mm in thickness (depth);

"Space-qualified” components for optical systems, as follows:
1.

Components lightweighted to less than 20% "eguivalent density” compared with o solid blank
of the sume aperture and thickness:

Raw substrates, processed substrates having surface coatings (single-layer or multi-layer,
metallic or dielectric. conducting, semiconducting or insulating) or having protective films:

Segmenls or assemblies of mirrors designed o be assembled in space into an optical system
with a colleeting aperture cquivalent to or larger than a single optic 1 m in diameter;
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GADM c. continued

4, Components manufactured from "compositc” materials having a coefficient of lincar thermal

expansien, in any coordinate direction, equal to or less than 5 x 10-%K:;

d. Optical control equipment as follows:
1. Cquipment specially designed to maintain the surface figure or orientation of the "space-
qualified” components specified in 6A004.¢.1. or 6A004.c.3,;
2. Steering. tracking. stabilisation and resonator alignment equipment as follows:

a. Beany steering mirror stages designed to carry mirrors having diameter or major axis
length greater than 30 mm and having all ol the (ollowing, and specially designed
clectronic control equipment theretor:

l. A maximum angular travel of £26 mrad or more;
2. A mechanical resonant frequency of 500 Hz or more; and
3. An angular "accuracy™ of 14 prad (microradians} or less (better);

b. Resonator alignment equipment having bandwidths equal to or more than 10¢ 11z and

an "accuracy" ot 10 prad or less (better):
3. Gimbals having all of the following:

d.

b.

A maximum slew exceeding 5%
A bandwidth of 100 Hz or more;
Angular pointing errors of 200 prad (inicroradians) or less; and

Having any of the following:

. Cxceeding 0,13 m but not exceeding | m in diameter or major axis length and
capable of angular accelerations exceeding 2 rad (radians)/s%; or
2. Exceeding 1 m in diameter or major axis length and capable of angular

accelerations exceeding 0.5 rad (radians)/s?;
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6A004..

continued

4. Not used

"Aspheric optical elements' having all of the following:

1. Largest dimension of the optical-aperiure greater than 400 mm;

2. Surface roughness less than | nm {rms) for sampling lenglhs equal o or grealer than 1 mm;
and

3. Cocfticient of lincar thermal expansion’s absolute magnitude less than 3 x 10-%K at 23°C.

Technical Notes:

I A usphieric optical element” is any element used in an optical system whaose imaging surfoce
or surfaces are designed 1o depart from vhe shape of an ideal sphere,

2. Manufuciurers are not reguired to measure the swrfuce roughiess listed in 64004.e.2. unless

the optical clement way designed or manmifoctured with the infent to meet, or exceed, the
control parameter.

Nore 04004 ¢. does not contrel ‘uspheric oprical elements” having uny of the following:

.

b

4N

d.

28

Largest optical-aperiure dimension less than T om and focal length to aperture ratio
egual to or greater than 4,5:1;

Largest optical-upertre dimension equal 1o or grecater than 1 m and focal fength 1o
aperiure ratio egqual o or greater than 7:1;

Designed as Fresnel, flveve, stripe, prism or diffractive optical elements;

Fabricared fram borosificare glass having a coefficient of linear thernal expansion grearer
than 2.5 x HFYK at 25 °C: or

An Xoray optical element having inner mirror capubilities (e.g.. tube-tvpe mirvors).

NB.  For 'aspheric oplical elements’ specially designed for lithography equipmentd, see 38001

Dynamic wavetront measuring equipment having all of the following:

1. "Framic rates' cqual to or more than 1 kHz: and

2. A wavefront accuracy equal to or less (better) than A/2( at the desipned wavelength,

Technical Note:
For the purposes of 6AM4E, frame rate’ is a frequency at which all "acrive pixels” in the "focal
plane arvay” are integrated for recording images projected by the wavefront sensor oplics.
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6A005  "Lasers", other than those specitied in 0B001.g.5. or DBGO1.h.6., components and opiical equipment, as

follows:

NB. SEEALSO 64203.

Nate |-

Nore 2:

Nate 3:

Note 4:

Nare 5:

Note 6!

Pulsed "lusers” include those thae run in a continuous wave (CWiomode with pulses
superimposed.

Excimer, semiconductor, chentical, CO, COs, and ‘non-repetitive pulsed’ Nd: glass "asers” are
only specified in 6AN3 d

Technical Note:

‘Won-repetitive pulsed” refers to "lasers” that produce either a single output pulse or that have
et fime interval bebween pulses exceeding oae mimue,

64005 includes filre "fusers™.

The controf status of "lasers”™ incorporating freguency conversion {i.e., wavelength change) by
means other than one "faser” pumping another “laser” is determined by applving the confrol
parameters for both the outpur of the source "taser” and the frequencv-converted oprical outpur,

640035 does not control "lasers” as follows.
. Ruehv with audpit energy belonw 2007,
A, Nitrogen;

€. Kripton.

For the purposes of 0A008.a. and 6A03.b., single transverse mode’ refers to “lasers” with a
heam profile having an M *factor of less than 1.3, while 'multiple transverse mode' refers io
“laxers' with a heam profife having an M--factor of 1.3 or higher

Technical Nofe:
I BADNS "Wall-ping efficiency' is defined as the rario of "laser™ outpur pover for Yaverage owlput pover”} to

foted electrical inpui power reguired to operate the "laser”,

4

inctuding the power supphiconditioning and

thermal conditioningiheat exchanger.
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O6A005  continued
Non-"tunable” continuous wave "(CW) lasers™ having any of the following:

a.

1.
2.

0.

Output wavelength less than 150 nm and output power exceeding 1 W,

Output wavelength of 150 nm or more but not exceeding 510 nm and output power exceeding

30W;

Note: 64005 a.2. does not confrol Argon "asers” having an output power equal to or less
thaw 30 W,

Output wavelength exceeding 510 nm but not exceeding 340 nm and any of the fellowing:
4. "Single transverse mode” output and output power exccading 50 W or
b. "Multiple transverse mode’ output and output power excceding 150 W

Output wavelength exceeding 540 nm but not exceeding 800 nm and output power exceeding
30W;

Ouipul wavelength exceeding 800 nim bul not exceeding 975 nm and any of the following:
a. "Single trangverse mode” output and output power exceeding 50 W or
b. "Multiple transverse mode' outputl and outpul power exceeding 80 W,

Output wavelength exceeding 975 nm but not exceeding 1 150 nm and any of the following:

a. 'Single trunsverse mode” outpul and any of the Tollowing:
1. Output power exceeding 1 000 W, or
2. Having all of the following:
a. Output power exceeding 500 W, and

b. Spectral bandwidth less thun 40 GHz; or
b. ‘Multiple transverse mode' output and any of the following:
L. “Wall-plug efficiency” excecding 18% and output power exceeding 1 000 W or

2. Output power excecding 2 kW

Nofe 1! 6AS.a.6.h does nor control ‘multiple transverse mode’, industrial
lasers” with awfput power exceeding 2 kW and nat exceeding 6 kW with
a rofal mass greater than 1 2000 kg, For the purpose of this note, totul
mass includes all components required to operate the laser”, cg.,
“laser”, power supply, heai excllaager, bur exclivdes external opiics for
bheam conditioning or defivery.
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GADDS5,a.6.0. continued

Note 2. 64N .a 6.6, does not control multiple transverse mode’. ndustrial

Muxers"” having any of the follvwing:

o Not used;

b. Ouipur power exceeding 1 AW but nor exceeding 1,6 tW and
having a BPP exceeding 1,25 mmemrad

i Cuiptit power excecding 1.6 kW but not exceeding 2.5 kW and
having a BPP exceeding 1,7 mmenirad,;

. Cuipnet power excecding 2.5 W but not exceeding 3.3 kW and
hoving ¢ BPP exceeding 2.5 mrmrad:

e Oupur power exceeding 3.3 kW but not evceeding 6 W and
having o BPP exceeding 3.5 marnmrad;

Ea Not used,

z Nor used;

h. Cutpiet power exceeding 6 kW but not exceeding 8 W and having

& BPP exceeding 12 immsmrad; or
Chstpat power exceeding & AW but not exceeing 10 W ane having
a BPP exceeding 24 mmemrad.
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6AQ05.a. comtinued

7. Output wavelength exceeding 1 150 nm but not exceeding |1 555 nm and any of the following:
d. "Single trunsverse mode” and output power exceeding 50 W or
b. "Multiple transverse mode and output power exeeeding 80 W,

8. Output wavelength exceeding 1 555 nm but not exceeding 1 850 nm and output power
exceeding | W,

9. Output wavelength exceeding 1 830 nm but not exceeding 2 100 nm, and any of the following:
a. "Single transverse mode” and output power exceeding 1 W: or
b. "Multiple transverse mode' output and output power exceeding 120 W; or

10.  Qutput wavelength exceedmg 2 130 nm and output power exceeding 1 W;

b. Non-"tunable" "pulsed lasers” having any of the following:
1. Outpul wavelength less than 150 nm and any of the following,
a. Oulput energy exceeding 30 mJ per pulse and "peak power” exceeding 1 W, or
b. "Average output power" exceeding 1 W
2 Output wavelength ol 150 nm or more but not exceeding 510 nm and any of the following:
a. Oulpul energy exceeding 1,5 ) per pulse and "peak power” exceeding 30 W; or
b. "Average cutpul power” exceeding 30 W
Nofe: 040050, 2.5, does not control Argon "lasers™ having un “average ouwiput power”
equal to or less than 50 W.
3. Output wavclength excecding 510 nm but not execeding 540 nm and any ot the following:
a. "Single transverse mode” output and any of the tollowing:
L. Output cnergy exceeding 1.3 J per pulsc and "peak power” exceeding 30 W: or
2, "Average output power” exceeding 50 W; or
b. "Multiple transverse mode' output and any of the following:
. Ontput energy exceeding 1,5 T per pulse and "peak power” exceeding 150 W; or
2 "Average output power" exceeding 150 W;
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GAQDS b, continued

4, Output wavelength exceecding 540 wim but not exceeding 800 nm and any of the following:
d. "Pulse duration” less than 1 ps and any of the following:
I Output encrgy exceeding 0,005 I per pulse and "peak power” exceeding 5 GW;
or
2. "Average output power” exceeding 20 W: or
b. "Pulse duration” equal to or exceeding 1 ps and any of the following:
1. Cutput energy exceeding 1,5 I per pulse and "peak power” exceeding 30 W; ot
2. "Average output power” exceeding 30 W
3. Qutput wavelength exceedmg 800 nim but not exceeding 975 nm and any of the following:
a. "Pulse duration” less than 1 ps and any of the following:

1. Cutpul energy exceeding 0,005 ) per pulse and "peak power” exceeding 5 GW;

or
2. ‘Single transverse mode’ output and "average output power” exceeding 20 W,
b. "Pulse duration” equal to or exeeeding 1 ps and not exeeeding 1 ps and any of the
following:
l. Output energy exceeding 0,5 T per pulse and "peak power"” exceeding 50 W
2. ‘Single transverse mode’ output and "average output power” exceeding 20 W or
3 ‘Multiple transverse mode' output and "average output power" exceeding 50 W;
or
C. "Pulse duration” exceeding 1 s and any of the following:
1. Output energy exceeding 2 J per pulse and "peak power” exceeding 50 W,
2. ‘Single transverse mode” output and "average output power” cxeeeding 50 W or
3. ‘Multiple transverse mode' output and "average output power™ exeeeding 80 W,
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GAQDS b, continued

6. Output wavelength exeecding 975 wim but not exceeding | 150 nm and any of the following:
d. "Pulse duration™ of less than 1 ps, and any of the fellowing:
I Output "peak power” exceeding 2 GW per pulse;
2. "Average output power” exceeding 30 W or
3. Output cnergy cxceeding 0,002 J per pulse:
b. "Pulse duration” cqual to or cxceeding | ps and less than | ns and any of the tollowing:
l. Cutput "peak power” exceeding 5 GW per pulse;
2. "Avcrage output power” cxeeeding 50 W or
3 Output cnergy exceeding 0,1 1 per pulse:
c. "Pulse duration" equal to or exceeding 1 ns but not exceeding | ps, and any of the
following:
1. "ingle transverse mode’ oulpul and any of the following:
a. "Peak power" exceeding 100 MW,
b. "Average output power” excecding 20 W limited by design to a4 maximum
pulse repetition frequency less than or equal to 1 kHz:
c. "Wall-plug efficiency’ exceeding 12%, "average output power"” exceeding
100 W and capable of operating at & pulse repetinon frequency greater
than 1 kHz;
d. "Average output power” exceeding 150 W oand capable of operaling al a
pulse repetition frequency greater than 1 kHz; or
c. Output cnergy cxceeding 2 J per pulse; or
]

‘Multiple transverse mode' output and any of the following:
a. "Peak power” exceeding 400 MW

b. ‘Wall-plug efliciency’ exceeding 18% and "wverage output power”
exceeding 500 W,

c. "Average oulput power” exceeding 2 kW, or
d. Output energy exceeding 4 ) per pulse: or
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GAQDS b6, continued

d. "Pulse duration” exceeding | us and any of the following:
. "Single transverse mode’ output und any of the following:
a. "Peak power” exceeding S00 kW
b. "Wall-plug efficiency’ exceeding 12%  and  "average output  power”
exceeding 100 W:; or
c. "Average output power” exceeding 150 W; or
2. ‘Multiple transverse mode' output and any of the following:
a. "Peak power" exceeding | MW
b. 'Wall-plug  efficiency’ exceeding 18% and "average output power"
exceeding 500 W or
C. "Average output power” exceeding 2 kW
7. Outpul wavelength exceeding 1 150 nm bul not exceeding 1 5355 nm, and any of the following:
a. "Pulse duration” not exceeding 1 ps and any of the fellowing:
1. Crutpul energy exceeding 0.5 1 per pulse and "peak power” exceeding 50 W;
2. 'Single transverse mode’ oulpul and "average output power" exceeding 20 W; or
3. "Multiple transverse mode’ oulput and "average oulpul power” exceeding 50 W
or
b. "Pulse duration” exceeding | us and any of the following:
L. Output cnergy cxeecding 2 1 per pulse and "peak power” exceeding 50 W,
2. "‘Single transverse mode’ output and "average output power” exceeding 50 W or
3 ‘Multiple transverse mode' output and "average output power” execeding 80 W
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GAQDS b, continued

3. Output wavelength exeecding 1 555 nm but not exceeding | 850 nm, and any of the following:
d. Output energy exceeding 100 mJ per pulse and "peak power” exceeding 1| Wi or
b. "Average output power” exceeding 1 W
9. Output wavelength exceeding 1 850 nm bul not exceeding 2 100 nm, and any ol the following
a. Single transverse mode” and any ol the following:
1. Output energy exceeding 100 ml per pulse and "peak power" exceeding 1 W or
2, "Average output power” exceeding | W; or
b, "Multiplc ransverse mode’ and any of the following:
1. Output energy exceeding 100 ml per pulse and "peak power” exceeding 10 kW,
or
2. "Avcerage output power” exceeding 120 W or
10, Output wavelength cxeceding 2 100 nm and any of the following:
a. Chutput energy exceeding 100 m) per pulse and "peak power” exceeding | W, or
b. "Average outpul power” exceeding 1 W;
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6A005  continued

e "Tunable™ "lasers™ having any of the following:
1. Output wavelength less than 600 rum and any ol the lollowing:
a. Output energy exceeding 50 mJ per pulse and "peak power" exceeding 1 W) or
b. Average or CW output power excesding | W

Note: 6A005.¢.1. does not contvol dve lasers™ or ather lguid "lasers”, having a muitimode
owtput and g wavelengrh of 150 nm or piore but not exceeding 600 i and oll of the

Jolfowing:
/. Oniput energy less than 1,3 J per pulse or a "peak power™ less than 20 W, and
2. Average or CW output power less than 200 W,
2. Qutput wavelength of 600 nm or more but not exceeding 1 400 nm, and any of the following:
a. Output energy exceeding | J per pulse and "peak power" exceeding 20 W or
b. Average or C'W ourput power exceeding 20 W or
3. Output wavelength exceeding 1 400 nin and any of the following:
a. Chutput energy exceeding 50 ml per pulse and "peak power” exceeding | W; or
b. Average or UW output power exceeding | W;

d. Other "lasers”, not specilied in 6AD05.a., 6A005.b. or 6AD05.c. as follows:
1. Semiconductor "lasers” as follows:
Note 1 OANO3.d 1 includes semiconductor "lasers™ having optical ouwtput connectors

fe.g., fibre opric pigtails).

MNote 2 The control stutus of semiconductor “lusers” specially designed fir other
eguipment is derermined by the control sratus of the other equipinent.

PE-CONS 54/20 [L/IGC/vm 323
ANNEX 1 RELEX.2.B EN



GAQDS,d.1. continued
4.

[ndividual single-transyerse mode semiconductor "lasers” having any of the following:

. Wavelength equal to or less than 1 510 nm and average or CW output power,
exceeding 1.5 W1 or

2. Wavelength greater than 1 510 om and average or CW output power., exceeding
500 mw,

r

[ndividual multiple-transverse mode  semiconductor  “lasers’
following:

having any of the

L. Wavclength of less than | 400 nm and average or CW output power, exeecding
15W:
2. Wavelength equal to or greater than 1 400 nm and less than 1 900 nm and

average or CW output power, exceeding 2,5 W or

Lot

cxcecding | W

[ndividual semiconductor "laser” 'bars’, having any ot the tollowing:

Wavelength cqual to or greater than 1 900 nm and average or CW output power,

l. Wavelength of less than | 400 nm and average or CW output power, exceeding
100 W;
2. Wavelength equal to or greater than 1 400 nm and less than 1 900 nm and

average or CW output power, exceading 25 W: or

L)

exceeding 10 'W;

Wavclength cqual to or greater than | 900 nm and average or CW output power,
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GAQDS,d.1. continued

d. Semiconductor “laser” stacked arravs' (two-dimensional arrays) having any of the
following:
l. Wavelength less than | 400 nm and having any of the tollowing:

€.

Average or CW total output powoer less than 3 kW and having average or
CW output ‘power density’ greater than 500 W/em?;

Average or CW total output power equal to or exceeding 3 kW but less
than or equal to 5 kW, and having average or CW output "power density’
greater than 350 Wiem™;

Average or CW total output power exceeding 5 kW
Peak pulsed 'power density' exceeding 2 500 Wiem™; or

Noie: 0A003.d. [.d 1.d does not control epituxiafly-fabricated monciithic
devices,

Spatially coherent average or CW total output power, greater than 150 W;

Wavelength greaier than or equal 1o 1 400 nm but less than 1 %00 nm, and having
any of the following:

d.

Average or CW total output power less than 250 W and average or CW
output power density” greater than 150 Wiem™;

Average or CW total output power equal to or exceeding 250 W but less
than or equal to 500 W, and having average or CW output ‘power density’
greater than 50 Wiem?,

Average or CW total output power exceeding 300 W
Peak pulsed 'power density’ exceeding 500 Wiem?; or

Note, 6A005.d 1.d.2.d. does not conrrol epiraxiativ-fabricated monofithic
devices.

Spatially coherent average or CW total output power, exceeding 15 W
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GAQDS .1 .. continued

o

R Wavelength greater than or equal to | 900 nm and having any of the following:
a. Average or CW output 'power density' greater than 50 Wiem®;
b. Average or CW output power greater than 10 W; or
. Spatially coherent average or CW total output power, exceeding 1.5 W; or
4. At least one "laser” 'bar' specitied in 6A005.d.1.¢c.;

Technicat Note:
For the purposes of 6A0065.d.1.d., ‘pewer density' means the total "laser” ouiput power
divided by the emitrer surfuce area of the stacked arvav'

Semiconductor "laser” 'stacked arrayys’, other than those specified in 6AC05.d.1.d.,
having all of the following:

1. Specially designed or modified 10 be combined with other 'stacked arrays’
3 2] ¥
form a larger 'stacked array’; and
2. Integrated connections, commaon for both clectronics and cooling:
Note £+ Stacked arrevs’, formed by combining semiconductor "laser” stacked
Vore £ ACE . &

arravs' specificd in 64005 d.1.e., that are not designed to be further
conthined or modified are specified in 6A005.d. 1.,

Note 2. Stacked arravs', formed Hy combining semiconducror "luser” stacked
arrays’ specified in 0ANIS.d e, that are designed o be finther
combined or modified are specified in 6AMS.d e,

Nore 3. 6ANIS G [ e, does nor control modular assembiies of single 'hary'
NOIE 5. ! 54
designed ro he fabricated into end-to-end stacked finear arrays.

Technical Notes:

{
2

3.

Semiconducior "lasers” are comnonly cafled "laser” diodes.

A har' talso called a semiconductor “laser” ‘hav’. a "luser” diode ‘har' or diode "har')
consists of multiple semiiconductor "lasers” in o one-dimensional array.,

A Sstacked arvav' consists of mubtiple ‘bars' forming o two-dimensional array of
senfconductor "asers”.
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GAQDS .. continued

2.

Carbon monoxide {CO} "lasers™ having any of the following:

d.
b.

Output energy exceading 2 J per pulse und "peak power” exceeding 5 KW, or

Average or CW output power exceeding 5 kW,

Carbon dioxide (CO;) "asers” having any of the following:

4.

b.

CW output power exceeding 15 kW,

Pulsed output with a "pulse duration” cxceeding 19 ps and any of the following:

l. "Average output power” exceeding 10 kW; or
2. "Peak power” execeding 100 kW, or

Pulsed output with a "pulsc duration” equal to or less than 10 ps and any of the
following:

1. Pulse energy exceeding 5 ] per pulse; or

2 "Average outpul power” exceeding 2,5 kW,

Excimer "lagers" having any of the following:

a.

Output wavelength not exceeding 150 nm and any of the following:
1. Outpul energy exceeding 50 mJ per pulse; or
2. "Average outpul power” exceeding 1 W,

Output wavelength exceeding 150 nm but not exceeding 190 nm and any of the
following:

L. Output cnergy exceeding 1.5 J per pulse: or
2. "Average output power” exceeding 120 W

Output wavelength cxeceding 190 nm but not excceding 360 nm and any of the
following:

1. Quipul energy exceeding 10 ) per pulse: or

2. "Average owtpul puwer” exceeding 500 W or
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GAQDS,d.4. continued

d. Output wavelength excecding 3640 nm and any of the following:
. Output energy exceeding 1.5 1 per pulse; or
2. "Average output power” exeeeding 30 W

NB. Forexcimer "asers” specially designed for lithography equipmens, see 3B0U01.

5. "Chemical lasers” as follows:
a. Llvdrogen Fluoride (HF) "lasers™;
b. Deuterium Fluoride (DF) "lasers™;
¢ Transler lasers' as follows:
1. Oxygen lodine (O2-1) "lasers™;
2. Deuterium Fluoride-Carbon dioxide (DF-CO3) "lasers™;
Techiical Note:
Transfer lasers” are lasers™ in which the lasing speciex are excited Wrough the
transfer of energy by collivion of ¢ non- lasing atom or mofecule with o lasing ateom or
molecule species.
6. "Non-repetitive pulsed' Nd: glass "lasers” having any of the following:
a. "Pulse duration” not execeding 1 ps and output energy cxeceding 50 I per pulsc; or
b. "Pulse duration” exceeding | us and output encrgy exceeding 100 1 per pulse;
Note: "Non-repetitive pulved' refers to "lusers” that produce either a single ourput pulse or
that have a time interval between pulses exceeding one minute,
e. Components as follows:
1. Mirrors cooled either by ‘active cooling' or by heat pipe cooling;
Technical Note:
Active cooling' is a cooling technigue for optical components using flowing fluids within the
subsurface fnoptinglfy fess than § mm below the optical surface) of the optical component fo
rentove heat from the opiic.
2 Optical mirrors or transmissive or partially transmissive optical or electro-optical components,

other than fused tapered fibre combiners and Multi-Laver Diclectric gratings (MLDs), specially
designed for use with specified "lasers”;

Nowe: Fibre combiners and MLDs ave specified in 6400523,
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6A005.e. comtinued
3. Fibre Maser” components as follows:
a. Multimode 1o multimode fused tapered fibre combiners having all of the following:

l. An insertion loss better (less) than or equal to 0.3 dB maintained at a rated total
average or CW oulpul power {excluding oulput power transmitied through ihe
single mode core 1f present) exceeding | 000 W and

2. Number of input fibres equal to or greater than 3;

b. Single mode to multimode fused tapered fibre combiners having all of the following;

l. An insertion loss better (less) than ¢,5 dB maintained at a rated total average or
CW output power exceeding 4 600 W;

2. Number of input tibres equal to or greater than 3; and

3. Having any of the following:

a. A Beam Parameter Product (BPP) measured al the oulput nol exceading
1.5 mm mrad for a number of input fibres less than or equal to 5; or
b. A BPP measured a1 the cutput not exceeding 2.5 mm mrad for a number
of input fibres greater than 5;
C. MI.Ds having all of the lollowing:

1. Designed for spectral or coherent beam combination of 5 or more fibre "lasers™;
and

2. CW "Lascr" Induced Damage Threshold (LIDT) greater than or equal to 10
kWicny.
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6AQ05  continued
I Optical equipment as lollows:

NB. For shared aperture opticad elements, capable of operating in "Super-High Power Laser”
("SHPL") applications, see the Military Goods Controls.
1. Not used:

b

"Laser" diagnostic equipment specially designed for dynamic measurement of "SHPL" system
angular beam steering errors and having an angular "accuracy” of 10 prad fmicroradians) or
less (better);

3. Optical cquipment and components, specially designed for coherent beam combination in a
phased-array "SHPL" system and having any of the followiny:

a. An "aceuracy” of 0,1 pm or less, for wavelengths greater than | um; or
b. An "accuracy” of 710 or less (better) at the designed wavelength, for wavelengths equal
to or less than | pm:
4. Projection telescopes specially designad for use with "SHPL" systems;
& 'Laser acoustic detection equipment' having all ot the following:
1. CW "laser" output power equal to or exceading 20 mW;
2. "Laser” frequency stability equal to or better {less) than [0 MHz;
3. "Laser” wavelengths equal (0 or exceeding 1 000 nm but not exceeding 2 D00 nny;
4, Optical system resolution better {less) than 1 nm; and
3. Optical Signal to Noise ratio equal to or exceeding 10,

Technical Note:
‘Laser aeousiic detection equipment’ is sometimes referved to av o "Laser” Microphone or Pariicle
Flow Detection Microphone,
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6A006  "Magnctometers”, "magnetic gradiometers”, Vintrinsic magnctic gradiomcters”, underwater clectric ficld
sensors, "compensation systems”, and specially designed components therefor, as follows:

NB.  SEEALSG 741034

Note: 64006 does not control insiruments specially designed for fishery applications or blomagnetic
measurements fov medical diagnostics.

a. "Magnetometers” and subsystems as follows:

1. "Magnetometers” using "superconductive™ (SQUIDY "technology”™ and having any of the
following:

a. SQUID systeins designed for stationary operation. without specially designed
subsystemns designed to reduce in-motion neise, and having a 'sensitivity' equal to or
lower (better} than 50 T (rms) per square root Hz at a frequency of 1 Hz; or

b. SQUID systems having an in-motion-magnetometer 'sensitivity' lower (better) than 20
pT (rms) per square root 1z at a frequency of 1 Hz and specially designed to reduce in-
motion noise;

2. "Magnetometers”  using  optically pumped or nuclear precession  (proton/Overhauser)
"technology” having a 'sensitivity' lower (better) than 20 pT {rms} per square root Hz at a
frequency of | 1z,

3. "Magnetometers” using fluxgate "technology™ having @ 'sensitivity’ equal to or lower (better)
than 10 pT (rms) per square root Hz at a frequency of | Hz:

4, [nduction coil "magnetometers” having a 'sensitivity' lower (better) than any of the following:
a. 0,05 nT {rms} per square root Hz at frequencies of less than | Hz;

b. I x 107 nT (rms) per square root Hz at frequencies of | Hz or more but not exceeding
10 Hx: or
C. 1 x 107 0l {rms} per square rool Hz at frequencies exceeding 10 Hz;

5. Fibre optic "magnetometers” having @ sensitivity’ lower (better) than 1 nT {nms) per square
root Hz;
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GAQDG  continued

b. Underwater electric field sensors having a 'sensitivity' lower (better) than 8 nanovolt per metre per
square rool Hz when measured al 1 Hz;

C. "Magnelic gradiometers” as [ollows:

1. "Magnetc gradiometers” using mulliple "magnetomelers” specifed in 6A006.4.:

2. Fibre optic "intrinsic magnetic gradiometers” having a magnetic gradient field ‘sensitivity’
lower (better} than 0.3 nT/m rms per square root Hz;

3. "Intrinsic magnctic gradiometers”, using "technology” other than fibre-optic "technology”.
having a magnetic gradient field 'sensitivity' lower {better) than 0,015 nT¢m rms per square root
llz:

d. "Compensation systems” for magnetic or underwater electric ficld sensors resulting in g performance

equal to or better than the specified parameters of 6A006.a., 6A006.b. or 6AN06.c;

Underwater clectromagnetic receivers incorporating magnctic ficld sensors specificd in 6A006.a. or
underwater electric field sensors specified in 6A006.h.

i

Technical Nofe:
For the purposes of 6AMG, sensitivity' (roise fevel) is the root mean square of the device-lismited noise floor
which is the fowest vignal that can be measured.
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6A007  Gravity meters (gravimeters) and gravity gradiometers, as follows:

NB.  SEE ALSO6A107.
a. Gravity meters designed or modified for ground use and having a static "accuracy” of less (bettery
than 10 pGal:
Note: 04007 a. does not contraol grownd gravity meters of the guartz efement (Worden) tvpe.
b. Ciravily meters desigmed for mobile platforms and having all of the ollowing:
1. A static "aceuracy” ol less (betler) than 0,7 mGal, and
2. Anin-service (operational) "accuracy” of less (bettery than 9,7 mGal having a "time-lo-sieady-
stute registration™ of less than 2 minutes under any combination of attendant corrective
compensations and motional influences;
c. Gravity gradiometers.
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6A008  Radar systems. equipment and assemblics, having any of the following, and specially designed components

therefor:
NE.  SEE ALSG 64108,
Note: 04008 does not contral:

4.

- Secondary surveillance radar (S5R);

Civil Awtomotive Radar:

Displays or monitors used for aiv traffic conprol (ATC)

Mereoralogical (weather) radear:

Precision upproach radar (PAR) equipmient conforming to [CAQ stuandurds and  emploving
electronically steerable linear ([-dimensional) arravy or mechanically positioned passive
GITEEHIGE.

Operating at frequencics from 40 GHz to 230 GHz and having any of the following:

l. An average output power exceeding 100 mW: ar
2. Locating "accuracy” of 1 m or less (better) in range and 0.2 degree or less (better) in azimuth:
b. A tunable bandwidth excecding + £.25% of the 'centre operating frequency’
Techaieal Note:
The 'centre operating freqguency’ equals one half of the sum of the highest plus the lowest specified
operating frequencies.
c. Capablc of operating simultancously on more than two carricr frequencics;
d. Capable of operating in synthenic aperture (SAR), inverse synthetic aperture (1SAR) radar mode, or
sidelooking airborne (SLAR} radar mode:
e. Incorporating electronically scanned array antennae;
Technical Note:
Electronicatly seanned array eofennae are also known as electronicatly steerable arvay antennae.
f. Capable of heightfinding non-¢ooperative tarpets;
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GAODS  continued

L Specially designed for airborne {balloon or girframe mounted) operation and having Doppler “signal
processing” for the detection of moving targets:
h. Employing processing of radar signals and using any of the tollowing:
1. "Radar spread spectrum” technigues; or
2. "Radar frequency agility” techniques;
i. Providing ground-based operation with a maximum 'instrumented range' exceeding 185 kim;
Note: AAO081 does not control:
a. Fishing ground surveillunce radar;
b, Ground radar equipment specialiv designed for enroute air traffic control and having off ihe
Jollowing:
1 A maximum ‘instrinented range’ of 3500 kn or less;
2 Configured so that radar target data can be transmitted only one way from the radar
site to one or morve civil ATC contres;
3. Comains no provisions for remole control of the radar scan rate from the enronte ATC
centre, andd
4, Permanently installed,
. Wearher halloon tracking radars.
Technical Note:
For the purposes of 6ANG8.F ‘tnstrumented range’ is the specified unambiguous display range of a
rader.
i. Being "laser" radar or Light Detection and Ranging (LIDAR} equipment and having any of the
following:
1. "Space-qualiticd";
2. Cmploying coherent heterodyne or homodyne detection techniques and having an angular
resolution of less {better) than 20 prad {microradians): or
3. Designed for carrying out airborne bathymetric littoral surveys to International Hydrographic
Organization (IHO} Order 1a Standard (5" Fdition February 2008) for Hydrographic Surveys
or better, and using one or more "lascrs” with a wavelength exceeding 400 nm but not
exceeding 600 nm;
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6A008.). comtinued
Note 1: LIDAR equipment specially designed for supveving is onlyv specified in 6400843,

Note 2: GAN08.. does not control LIDAR equipment spectafly designed for meteorofogical
abYervarion.

Neoe 3: Purameters in the IHO Order Ta Standard (5% Edition February 2008} are summarvised
as follows,
- Horizontal Accuracy ($3% Confidence Level) = 5 m | 3% of depih.
Depth Avcuracy for Rediced Depths (93% confidence level) = £Nfa?—fh*dy ) where!
a =05 m = constant depth error,
i.e., the sum of all constant depth errors
b= 0013 = factor of depth dependent ervor
h*d = depth dependent error,

i.e., the sum of wll depth dependent ervory
o = depth

cuture Detection = Cuble featires = 2 m ia depths up o LN "o of dep YO
Feuature Detect Cubic feat 2 feptis up o 40 10% of depth hevond

40,
k. Having "signal processing” sub-systems using "pulse compression” and having any of the following:
l. A "pulse compression” ratio exeecding 156: or
2. A compressed pulse width of less than 200 ns; or

Note: 64008k 2. does not control two dimensional ‘marine radar’ or ‘vessel traffic service'
radar, having alf of the following;

¢ "Pulse compression” ratio sot exceeding 150;
b. Compressed pulse widih of greater than 30 ns;
£, Single and rotating mechanicully scanned antenng;
d. Peak outpui power ot exceeding 230 W and
e Not capable of "frequency hopping”.
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GAODS  continued

l. Having data processing sub-systems and having any of the following:

1.

BoLs I

"Automatic target tracking’ providing, at any antenna rotation, the predicted target position
beyond the time of the next antenna beam passage: or

Note: 6400811, does not control conflict alert capabifity in ATC yvstems, or marine radar’,

Techimival Note:

Awtomatic warger tracking' is o processing rechnigue that gutomarically determines and
provides as vufput an extrapolated value of the most probable position of the target in real
fime.

Not used:
Not used:

Configured o provide superposition and conelation, or fusion, of largel data within §ix
seconds from two or more 'geographically dispersed’ radar sensors to improve the aggregate
performance beyond that of any single sensor specified in 6A008.f. or 6A008.1.

Technical Neie:

Seasors arve considered ‘geographicalfv dispersed’ when each focation is distant from uny other
mare thas { 300 m in any divcction. Mobile sensors are alvavs considered ‘veographically
dispersed”.

NB.  See alvo Mititary Goods Controls.

Note: 6400814, does wot control systems, equipment and assemblies used for ‘vessel traffic
. r
SEFVICE

Technical Nutes:

I For the purposes of 68, 'marine radar’ is a radar rhat is used to pavigate safely at sea. inland
wealerweys oF near-shore environments.
2, For the purposes of 04N, vessel traffic service” is o vessel traffic monitoring and control service

similar ta air traffic control for "aircrafi”.
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64102  Radiation hardened ‘detectors’, other than those specified in 6A002, specially designed or modificd for
protecting against nuclear effects {e.p. electromagnetic pulse (EMP}, X-rays, combined blast and thermal
efTects) and usable for "missiles”. designed or rated 10 withstand radiation levels which meet or exceed a total
irradiation dose of 5 x 107 rads (silicon).

Technical Note:

I 64102, a detector' iy defined as g mechanical, electrical, optical or chemical device that aquomatically
identifies and records, or registers a stimulus such as an envirommenial change in pressure or temperature,
an electrical or efectromaynetic signal or radiation from a radioactive material. This includes devices that
yense by one time aperation or failure.

6A1G7  Gravity meters {gravimeters) and components for gravity meters and gravity gradiometers, as follows:

i.

b.

Gravity meters, other than those specified in 6A007.b., designed or modified for airborne or marine
use, and having a static or operational accuracy equal 1o or less (better) than 0.7 milligal (mgal), and
having a time-to-steady-state registration of two minutes or less;

Speetally designed components for gravity meters speeified in 6A007.b. or 6A107.a. and gravity
gradiometers specified in 6AQ07 ¢,

6A108  Radar systems, tracking systenis and radomes, other than thosc specified in entry 6A008, as follows:

a. Radar and laser radar systems designed or moditied for use in space launch vehicles specitied in
QAN04 or sounding rockels specified in 9AT104;

Note: 64 108.a. includes the following:

a@. Fervain contour mapping equipmeni;

b. Scene mapping and corvelation (both disital and analogue) equipmeni;
. Dr}ppf(fr m:n’r'_ga(r'mr radar (fqm'p:.lrffnr;

d. Passive inierferometer eqilipment;

e Insaging yensar equippent fhath active and passive),

b. Precision tracking systems, usable for 'missiles’, as follows:

1. Tracking svstems which use a code translator in conjunction with either surface or airhorne
references o1 navigation satellite systems o provide real-time measurements of in-flight
position and velocity:

2. Range instrumentation radars including associated optical/intrared 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 resclution better than 19 m rms: and
C. Velocity resolution better than 3 mis:

Technical Note:

In 64108 b, 'missile’ means compiere rocker systems and unmanied aerial vehicle sustems capable of

a range exceeding 300 km.

c. Radomes designed to withstand a combined thermal shock greater than 4,184 x 10 Jim* accompained
by a peak over pressure of greater than 50 kPa. and wsable in "missiles” for protecling against nuclear
cffects (e.g. clectromagnetic pulse (EMP), X-rays. combined blast and thermal cffects).
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64202 Photomultiplier tubes having both of the following characteristics:
a. Photocathode area of greater than 20 cm?®; and
b. Anode pulse rise time of less than 1 ns,

6A203  Cameras and compenents, other than those specified in 6A003, as follows:

NB. "Software” specially designed to enfiance or refease the performance of a camera or imaging
device o mreet the characteristics of 04203 .a., 64203 1. or 64203 ¢ is specified in 6D203.

NB2 "Techinology™ in the form of codes or kevs to enhance ar release the performance of a camera
or naging device to meet the characteristivs of 04203 a., 042030 or 0A203.c. is specified in
SRy / Ject
GE203.
Noye: 0A203.a to 64203 ¢ does noc control cameras or Dmaging devices i they have hardware,

“sofivare” or "technofogy” constraini that limic the performance to less than that specificd
below, provided they meel any of the folfowing:

I Thev need 1o be returned o the ovigingl manufacturer (o0 make the enhancements or

release the constrainis;

2. Thev require "software” ax specified in 6D203 1o enliance or release the performance 1o
meet the characteristics of 64203 or

3 They requive "technology™ in the form of kevs or cades as specifivd in 6E203 to enhance
or refease the performance to meet the characterisiics of 642003,

a. Streak cameras, and specially designed compencents therefor, as follows:
1. Streak cameras with writing speeds greater than 0.5 mmdps:
2. Electronic streak cameras capable of 50 ns or less time resolution:
3. Streak tubes for cameras specified in 0A203.a.2.;

4, Plug-ins specially designed for use with streak cameras which have modular stwuctures and that
enable the performance specifications in 6A203.a.1. or 6AZ203.2.2.;
5. Synchronizing elecironics units, rotor assemblies consisting of lurbines, mirrors and hearings
specially designed Tor cameras specified in 6A203.a.1.;
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GA203  continued
Framing cameras, and specially designed components therefor, as follows:

b.

1.

LS I

Framing camerds with recording rates greater than 225 000 frames per second;

Framing cameras capable of 50 ns or less frame exposure time;

Framing tubes and solid-state imaging devices having a fast image gating (shutter) tine of 50
ns or less specially designed for cameras specified in 6AZ03.bh.1. or 6A203.b.2.;

Plug-ins specially designed for use with framing cameras which have modular structures and
that enable the performance specifications in 6A203.b.1, or 6A203.b.2.;

Synchronizing electronics units, rotor assemblies consisting of turbines, minmors and bearings
specially designed tor cameras specified in 6A203.b.1, or 6A203.0.2.;

Technical Noie:

In 6A203.h. high speed single frame cameras can be used alone to produce a single image of
dvitamic eveat, or several such cameras can be combined in a sequentialhv-trigeered system io
produce mltipfe images of am event.

Solid state or electron tube cameras, and specially designed components theretor, as follows:

Solid-state cameras or electron tube cameras with a tast image gating {shutter) time of 50 ns or
less:

Solid-state imaging devices and image intensifiers tubes having a fast image gating {shutter}
time of 50 ns or less specially designed for cameras specified in 6A203.¢.1.;

Llectro-optical shuttering devices (Kerr or Pockels cells} with a fust image gating (shutter) time
of 50 ns or less:

Plug-ins specially designed for use with cameras which have modulac steuctures and that
enable the performance specifications in 6A203.c.1.

Radiation-hardened TV cameras, or lenses therefor, speeially designed or rated as radiation hardened
10 withstand a total radiation dose greater than 50 x 10° Gy(silicon) (5 x 10* rad {silicon}) without
operational degradation.

Technical Note:
The term Gyisilicon) refers ro the energy in Jondes per kitogram absorbed by an unshielded sificon
seemple when exposed o fonising radiction.
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6A205  "Lasers", "laser” amplificrs and oscillators, other than those specified in 0B0OO1.2.5.. 0B h.6. and 6A00S,

as follows:

NB  For copper vapour tusers, see 640055,

a. Argon iom "lasers” having both of the following characteristics:
1. Operating at wavelengths hetween 400 nm and 515 nm: and
2. An "average output power” greater than 40 W
b, Tunable pulsed single-mode dye laser oscillators having all of the fellowing characieristics;
1. Operating at wavelengths between 300 nm and 800 nm:
2. An "average output power" greater than 1 W
3. A repetition rate grealer than | kHz: and
4, Pulse width less than 104 ns;
c. Tunable pulsed dye laser amplifiers and oscillators, having all of the following charactenstics:
1. Operating at wavelengths between 300 nim and %00 nm;
2 An "average output power” greater than 30 W
3 A repetition rate greater than 1 kHy; and
4, Pulse width less than 100 ns;
Note: 6A205.¢. does not control single mode oscillators.
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GAZDS  continued

d.

o

Pulsed carbon dioxide {CO2) Masers™ having all of the following characteristics:

1. Operating at wavelengths between 9 000 nm and 11 000 nm;
2. A repetition rate greater than 250 11z;

3. An "average output power” greater than 500 W and

4, Pulsc width of less than 200 ns;

Para-hydrogen Raman shifters designed to operate at 16 pm output wavelength and at a repetition rate
greater than 250 Hz;

Neadymium-doped (other than glass) "lasers” with an output wavelength between 1 000 and 1 100 nm
having ¢ither of the following:

1. Pulse-excited and Q-switched with @ pulse duration equal to or more than 1 ns, and having
either of the following:

a. A single—transverse mode output with an "average output power” greater than 4W:; or
b. A muliiple-transverse mode output having an average power greater than 50 W or

_t-.)

[ncorporating frequency doubling to give an output wavelength between 300 and 550 nm with
an "average oulpul power” of more than 40 W;

Pulsed carbon monoxide (CO} "lasers”. other than those specified in 6A005.d.2., having all of the
following:

l. Operating at wavelengths between 5 (00 and 6 000 nm;
2. A repetition rate greater than 250 Hz;

3. An "averdge output power” greater than 200 W and

4, Pulse width of less than 200 ns.

6A225  Velocity interferometers for measuring velocities exceeding 1 kmds during time intervals of less than 1¢
microseconds.

Note: 04225 includes velocity interferometers such ay VISARy (Velocity Interferometer Svstenms for Anv

Reflector), DLIy (Doppler Laser Interferometers) aad POV (Photonie Doppler Velocimeters) also
fitown as Het-V (Heterodvie Velocimeters),
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64226  Pressure scnsors, as follows:

a. Shock pressure gauges capable of measuring pressures greater than 10 GPa, including gauges made
with manganin, ytterbinm, and polyvinylidene fluoride (PVDF) ¢ polyviny] difluoride (PVF:);

b. Quartz pressure transducers for pressures greater than 10 GPa.

o Test, Inspection and Froduction Equipment
6B002  Masks and reticles, specially designed for optical sensors specified in 6A002.a.1.b. or 6A002.a.1.d.
63004 Optical cquipment as follows:

i Equipment for measuring absolute reflectance to an "accuracy™ of equal to or better than 0,1% of the
retlectance value,

b. Equipment other than optical surface scattering measurement equipment, having an unobscured
aperture of more than 10 e, specially designed for the non-contact optical measurement of a non-
planar optical surface figure (profile) to an "accuracy” of 2 nm or less (better) against the required
profile.

Nete: 0B004 daes not control niicrascopes.

6B0O7 Equpment to produce. align and calibrate land-based gravity meters with a static "accuracy” of better than
0.1 mGal.

6BDOR  Pulse radar cross-section measurement systems having transmil pulse widths of 100 ns or less, and specially
designed components therefor.

NB.  SEEALSO6BION.

6108  Systems, other than those specified in GBO0S, specially designed for radur cross-section measurement usable
tor "missiles’ and their subsystems.

Technical Note:

in ABI08 'missile’ meuns complete rocket systemy und wnmanmned aerial vehicle systems capable of o runge

exceeding 3060 kot
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6C Materials

6C002  Optical sensor materials as follows:

i Elemental tellurium (Te) of purity levels of 99,9995% or more:

b. Single crystals (including epitaxial wafers) of any of the following:
1. Cadmium zine telluride (CdZnTe), with zine content of less than 6% by 'mole fraction';
2. Cadmium tclluride (CdTe) of any purity level; or
3. Mercury cadmium telluride (HgCdTe) of any purity level.

Techmica! Note:
‘Mole froction’ is defined as the ratio of moles of ZaTe to the sum of moles of CdTe and ZnTe
present in the crvsiol,

6C004  Optical materials as follows:

a. Zine selenide (ZnSe) and zine sulphide (ZnS$) "substrate blanks”, produced by the chemical vapour
deposition process and having any of the following:
1
1. A volume greater than 110G em'; or
2. A diameter greater than 8¢ mm and a thickness of 20 mm or more:
b. Electro-optic materials and non-linear optical materials, as follows:

1. Potassium titanyl avscnate {KTAY {CAS 59400-80-3);,

2. Silver gallium selenide {AgGaSes | also known as AGSE) (CAS 12002-67-4);
3. Thallium arscnic sclenide {TliAsSes | also known as TAS) {CAS 16142-88-5);
4, Zine germanium phosphide (ZnGePs, also known as ZGP, zine genmanium biphosphide or zine
germanium diphosphide): or
3. Gallium selende (GaSe) (CAS 12024-11-2);
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GCO0d  continued

c.

.

=N

f.

Non-linear optical materials, other than those specified in 6C004.b., having any of the following:
1. Having all of the following:

a. Dynamic (also known as non-stationary) third erder non-linear susceptibility (3", chi 3}
of 10r* m?/¥? or more; and

b. Response time of less than 1 ms; or

2. Second order non-linear susceptibility (¥*?, chi 2} of 3.3= 10" m/V or more;

"Subslirate blanks" of silicon carbide or beryllium beryllium (Be/Be) deposiled materials. exceeding
300 mm in diameter or major axis length;

Glass, including fused silic, phosphate glass, fluotophosphate glass, zirconium fluoride (ZrF,) (CAS
7783-64-4} and hafnium fluoride (11fF,) {CAS 13709-52-9) and having all of the following:

1. A hydroxyl ion {OH) concentration of less than 5 ppm:
2. [ntegrated metallic purity levels of less than | ppm; and

. ' - . ' =&
3. High homogeneity (index of refraction variance) less than 5 x 10

. . . . . . S
Synthetically produced diamond material with an absorption of less than 10 cm  for wavelengths
exceeding 200 nm but not exceeding 14 000 nm,

6C00S "Laser” materials as follows:

a. Synthetic ¢rystalline "laser™ host material in unfinished form as follows:
1. Titanium doped sapphire;
2. Not used.
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GCOOS  continued

b. Rare-garth-metal doped double-clad libres having any of the lollowing:
1. Nominal "laser” wavelength of 75 nm to 1 150 nm and having all of the following:
a. Average core diameter equal to or greater than 25 um; and

b. Core 'Numerical Aperture' (NA") less than 0,065; or
Nofe: 0CO03.bB.1. does notf control double-clad fibres having an inner glasy cladding diameter
exceeding 15 um and nor exceeding 300 m.

2. Nominal "laser” wavelength exceeding | 530 mim and having all of the following:
a. Average core diameler equal Lo or greater than 20 pm; and
b. Core 'Numerical Aperture’ (NA") less than 0,1,

Technical Noves:

L For the purposes of 6CHI5. b, the core 'Numerical Aperture' ('NA') is meastred at the emission
wevelenghy of the fibre.

2 ACON5. b includes fibres assembled with end caps.

oD Software

6D001  "Softwarc" specially designed for the "development” or "production” of cquipment specificd in 6A004,
640035, 6AD0R or 6BO0R.

6D002  "Software” specially designed for the "use"” of equipment specified in 6A002.b., 6AGOR or 6B00S.
6D0O3  Other "software” as tollows:
a. "Software” as follows:

1. "Software" specially designed for acoustic beam forming for the "real-time processing” of
acoustic data for passive reception using towed hydrophone arrays;

2. "Source code" for the "real-time processing” of acoustic data for passive reception using towed
hydrophone arrays;

3. "Sottware" specially designed for acoustic beam forming for "real-time processing” ot acoustic
dala for passive receplion using botiom or bay cable systems;

4. "Source code” for "real-lime processing” of acoustic data for passive reception using bottom or
bay cable systems;
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6D0O3.a.

comtinued
5. "software” or "source code”, specially designed for all of the following:
a. "Real-time processing” of acoustic data from sonar systems specified in 6A001 a1 .e.:
and
b. Automatically detecting, classifving and  determining  the  location of divers or
SWIMIMers;

N B For diver detection "sofbware™ ar "source code”, speciafly dexisned or modified for

militar: use, SEE THE MILITARY GOODS CONTRGLS.

b. Not uscd:
<. "Software” designed or modified for cameras incorporating “focal plane arrays” specified in
6A002.a3.1 and designed or modified to remove a frame rate restriction and allow the camera to
cxeeed the frame rate specified in 6A003.5.4. Note 3.a.
d. "Software” specially designed to maintain the alignment and phasing of segmented mirror systens
consisting of micror segments having a diameter or major axis length equal to or larger than | m;
e. Not used:
f. "Software” as tollows:
1. "Software" specially designed tor magnetic and electric field "compensation systems" for
magnetic sensors designed to operate on mobile platforms;
2. "Software” specially designed for magnetic and electric field anomaly detection on mobile
platforms;
3. "Software" specially designed for “real-time processing” of clectromagnetic data using
underwater electromagnetic receivers specified in 6A006.e.;
4. "Source code” for "real time processing” of electromagnetic data using  underwaler
clectromagnetic receivers specified in 6AD06.c.;
lect anct pecified in 6ADGG
L "Software”  specially  designed  to corrcet motional influcnces  of  gravity meters or  gravity
gradiometers;
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GDOO3  continued

h. "Software” as follows:

1.

Air Traffic Control (ATC) "software” application "programs” designed to be hosted on general
purpase computers located at Air Traffic Control centres and capable of accepting radar target
data from more than four primary radars;

"Software" for the design or "production” of radomes having all of the lollowing:

a. Specially designed to protect the electronically scammed array antennae specified in
6A008 . 2.; and

b, Resulting in an antcnng pattern having an ‘average side lobe level' more than 40 dB
below the peak of the main beam level.

Technicad Note:

Average side fobe level' in 8035 2.b. is measured over the entive arrav excluding
the angular extent of the main beam and ithe first rtwo side lobes on either side of the
main beam.
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6D102  "Software” specially designed or modified for the "nse” of goods specified in 6A 108,

6D103  "Software” which processes post-flight, recorded data, enabling determination of vehicle position throughout
its Might path, specially designed or modified for missiles’,
i 60113 'missiles” means complete rocket sysiems and unmanned aericd vehicle svstens capable of o range
exceeding 300 k.

6D203  "Sofiware” specially designed 1o enhance or release the performance of cameras or imaging devices 10 meel
the characteristics of 6A203 4. to 6A203.c.

oF Technology

6LO0L  "Technology™ according to the General Technology Note for the "development” of cquipment, materials or
"software" specified in 6A, 6B, 6C or 6D.

6EOQ02  "Technology" according to the General Technology Note for the "production” of equipment or materials
specilied in 6A, 6B or 6C.

6EO03  Other "echnology™ as follows:

a. "Technology" as follows:

noar

1. "Technology" "required” for the coating and treatment of optical surfaces to achicve an 'optical
thickness' uniformity of 99.5% or better for optical coatings 300 mm or more in diameter or
major axis length and with a total less (abserplion and scatler) of less than § x 103
NB.  Seealso 2E003 f

Technica! Note:
‘Optical thickness' is the mathemarical product of the index of vefraction and the physical
thickness of the coating.
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GEO03.a.

6E101

6L201

6F203

comtinued
2. "Technology” for the fabrication  of optics using single point diamend turning techniques o
produce surtace finish "accuracies” of better than 10 am rms on non-planar surtaces exceeding
2
05m:

b. "Technology" "required” for the "development”. "production” or "use” of specially designed
diagnostic instrumients or targets in test facilitics for "SHPLY testing or testing or evaluation of
materials irradiated by "SHPL" beams;

"Technology" according to the General Technology Note for the "use” of equipment or "software” specified
in 6AOD2, 6ADNT b, and .c.. 6ADGS, 6ATD2, 6AT07, 6AL08, 6BINS, 6D102 or 6D103.

Note: 6F 101 only controls "technology” for items specified in 64002, 64007 and 64008 it the items were

designed for aivhorne applications and are usable in "missifes".

"Technology" according to the General Technology Note for the "usc” of cquipment specified in 6A003,
6A005.a.2.. 6A005.b.2., 6AN05D3., 6A005b.4., SA005b6.. 6A005.c2. 6A005.d 3., 6A005.dd.c.,
6A202, 6A203, 6A203, 6A225 or 6A226,

Nowe | 6E201 only contrals "technology” for cameras specified in 64003 if the camerus ure also
specified by anv of the control parameters of 642003,

Note 2. GE261 anly controls Mechnology ™ for lusers in 0400500, that are neodvmina-doped and
specified by any of the control parameters of 64205 4.

"Technology”, in the form of codes or keys, t¢ enhange or release the performance of cameras or imaging
devices to meet the characteristics of 6A203 4. 10 6A203.¢.
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PART IX — Category 7

CATEGORY 7 - NAVIGATION AND AVIONICS

7A Systems, Equipment and Components

NB.  For awtomatic pifows for wndernvater vehicles, vee Category 8.
For radar. yee Caiegory 6.

TAOOT  Acceleromeiers as follows and specially designed components therefor;

N.B.  SEEALSG 7ALGL

NB.  Forangutar or rotutional uccelerometers, see FTAD b,
a, Linear aceglerometers having any of the following:
1. Specified 1o function at linear acceleration levels less than or equal o 15 ¢ and having any of
the following:
a. A "bias" "stability” of less (better) than 130 micro g with respect 10 a fixed calibration
value over a period of one year; or
b. A Uscale factor”™ “stability” of less (beter) than 130 ppm with respect to a fixed
calibration value over 4 period of one year;
2. Specified to function at lincar aceeleration levels exceeding 15 g but less than or equal to 100 g
and having all of the following:
a. A "biag" "repeatability” of less (better) than | 250 micro g over a perod of one year:
and
b. A Mscale factor” "repeatability” of Tess (better) than 1 250 ppm over a peried of one
vear: or
3. Designed for use in inertial navigation or guidance systems and specified to function at lincar
acceleration levels exceeding 100 g
Nowe: 7A000.al. and 7AO00 .2, do not control accelerometers tmired o measurement of onlye
vibration or shock.
b. Angular or rotational accelerometers, specified to function at lincar acccleration levels cxeceding
100 g.

PE-CONS 54/20
ANNEX 1

IL/IGC/vm 351
RELEX.2.B EN



TAGO2  Gyros or angular rate sensors, having any of the following and specially designed cemponents therefor:
N.B. SEEALSO A1,

NB. For angular or rotational uccelerometers, see A0

i Speeified to function at lincar acccleration levels less than or equal to 100 g and having any of the
following:
1. An angular rate vange of less than 500 degrees per second and having any of the ollowing:

a, A Ubias" "stability' of less (better) than 0.3 degree per hour, when measured ina 1 g
cnvironment over 4 period of one month, and with respect to a fixed calibration valuc
or

b. An "angle random walk" of less {(better) than or equal to 0,0035 degree per square root
hour; or

Note: TA002.a.l.b. does not conrrol "spinning mass gvros”.

2. An angular rate range greater than or egual to 500 degrees per second and having any of the
following:

a. A "bias" "stability” of less (better) than 4 degrees per hour, when measured ina 1 g
environment over a period of three minutes, and with respect to a fixed calibration
value; or

b. An "angle random walk" of less (better) than or equal to 0.1 degree per square root
hour: or

Note: 7A002.a.2.0. does not conrrol "spinaing mass grros”.

b. Specified to function at linear acceleration levels exceeding 100 g,
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FAO03  'Inertial measurement equipmient or systems’, having any of the following:

NB. SEEALSG VA3,

Note |-

Nore 2:

Taertial measurement equipment or svstems' incorporate accelerometers or grroscopes o
meastee changes in velocity and orientarion in order lo determine or mainiain heading or
position withowt reguiving an external reference once aligned. ‘'Tnertial measurement
eguipment or svstems' fnclude:

- Attitiicle and Heading Reference Svstents (AHRSs);

Grroeompasses;

Inertial Measurement Units (TMUs);

fnerficd Navigation Svstemis (INSs);

Inertial Reference Svstemy (IRSs):

Inertial Reference Units (IRUs).

74003 does not control inertial measurement equipntent or systems' whicl ave certified for use
ost "civil aireraff” by civit aviarion authorities of one or more EU Member States or Wassenaar
Arrangement Partivipating Stafes.

Techaical Note:

‘Positional aiding references’ independently provide position, and include:
a. "Sarellite navigation system”;

h. "Derta-Based Referenced Neavigaiion” ("DBRN").
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TAQD3  continued

a.

Designed for Maircraft”, land vehicles or vessels, providing position without the use of 'positional
aiding references’, and having any of the following "accuracies” subsequent to normal alignment:

1. 0.8 nautical miles per hour {nm/hre) "Circular Error Probable™ {("CEP") rate or less {better),
2. 0.5 % distanced travelled "CEP" or less {better); or
3. Total dritt of | nautical mile "CEP" or less (better) in a 24 hr period;

Technical Note:

The performance parameters fn 7A003.a.1., 7A003.a.2. and 7AN3.q.3. rwpically apph to inertial
measurement eqiiipmient or svstems' designed for “alrcraft”, vehicles and vessels, respectively. These
pardameters vexsudt from the wilisetion of specialised non-positional aiding references feg., altimeter,
adometer. velocity log). As a conseguence. the specified performance values canner he readily
converted hetween these parameters. Equipment designed for mudtiple plotforms are evaluuted
against each applicable entry 7A03 a1, 7AMI3.q0. 2, or 74003 4.3,
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TAQD3  continued

b.

C.

<L

Duesigned for "aireraft”, land vehicles or vessels, with an embedded ‘positional aiding reference” and
providing position after loss of all pesitional aiding references’ tor a period of up to 4 minutes, having
an "accuracy” ol less {betier) than 10 meters "CEP":

Technical Note:

FAOO3D. refers io systems in which ‘inertial measurenmtent equipment or sysiems' and other
independent ‘positional aiding references’ are built into a single unit (Le., embedded) in arder 1o
achieve improved performance.

Designed for "aircraft™. land vehicles or vessels, providing heading or True North determination and
having any ot the following:

1. A maximum operating angular rate less (lower) than 500 deg/s and a heading "accuracy”
without the use of 'positional aiding references’ equal 1o or less (betler) than 0,07 dey sec(Lal)
{cquivalent to 6 arc minutes rms at 45 degrees latitude); or

2. A maximum operating angular rate equal to or greater {higher) than 300 deg’s and a heading
"aceuracy” without the use of 'positional aiding reterences' equal to or less (better) than 0,2 deg
sec{Lal) (equivalent to 17 arc minutes rms at 45 degrees latitude); or

Providing acceleralion measurements or angular rate measurements, in more than one dimension. and

having any of the following:

l. Performance specified in 7A001 or 7A002 along any axis, without the use of any aiding
references; or

2. Being "space-qualified” and providing angular rate measurements having an "angle random
walk" along any axis of less (better) than or equal to 0,1 degree per square root hour.

Nate: 7A003.d.2. does not contral ‘inertial measurement equipment or svstems' that comain
"spimning mass gvvos” as the ondv fope of gvro.
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TAQ04  'Star rackers' and components therefor, as tollows:

SEL ALSO 7414,

"Star trackers' with a4 specified azimuth "accuracy™ of equal to or less (better) than 20 seconds of are

throughout the specified lifetime of the equipment;

Components specially designed for equipment spectfied in 7AO004.a. as follows:
1. Optical heads or baffles;

2. Data processing units.

Technical Note:
Ster trackers’ are also referred to as steflar artitude sensors oF gGyrGo-astro COMpAasses.

TAOGS  "Satellite navigation system” receiving equipment having any of the following and specially designed
components therefor:

MNB. SEEALSQ7A105.

NB.  For equipment specialiv designed for mifitary wse, SEE MIUILITARY GOODS CONTRGLS,

a. Employing a decryption algorithm specially designed or modified for government use to access the
ranging code for position and time; or

b. Cmiploying "adaptive antenna systems'.

Nore: 74005.h. does nor conirol "sarellite nuvigation system” receiving equipment thar only uses
companents designed (o filter, swilch, or combine signaly from mudtiple omni-divectional
antennae that do not implement adaptive anfenna technigues,

Technical Note:

For the purposes of 7AN5.A. adaptive astenna svstems' dynamically generate one or more spatial

nwdls in an antenna array paltern by signal processiing in the time domeain or freguency domain.
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FAOD6  Airborne altimeters operating at frequencies other than 4.2 to 4.4 GHz inclusive and having any of the

following:

NA. SEE ALS0 74106,

a. 'Power management’; or

b. Using phase shift key modulation.
Technical Note:
Pover munagement' is changing rthe vansmitted power of the altimeter signaf sa that received power
ar the “aiveraft” altitude is abways at tre miinimum necessary fo determine the altisude.

7A008  Underwater sonar navigation systems using doppler velocity or correlation velocity logs integrated with a
heading source and having a positioning "accuracy” of equal to or less {better) than 3% of distance travelled
"Circular Error Probable” ("CEP"Y and specially designed components therefor.

Note: 7AME daes nor controf systems specially designed for instellation on surface vessels or svstems
requiring ucoustic beacons or buovs 1o provide positioning data.

NB.  See 04001 . for acoustic svsteins, and 64001 0. for correlation-velocity and Doppler-velocitv sonar fog
EqUipmen!.
See XANG2 for orher murine svustems.

TALGL  Lincar aceelerometers, other than those specified in 7TAO0L, designed for use in inertial navigation systems or
in guidance systems of all types, usable in 'missiles’, having all ot the following characteristics, and specially
designed components there for;

a. A "bias" "repeatability” of less (better) than 1 250 micro g; and

b. A "scale factor™ "repeatability” of less (hetter) than 1 250 ppm:

Note: 74NN does not controf accelerometers speciadly designed and developed ay Measurement While
Dvifling (MWIY) Sensors for use in dowafiole well service operarions.

Techiical Notes:

L o TALO1 ‘missite’ means complete rocket systems and unmanned aerial vehicle spsiems capable of o
renge exceeding 300 k!

2. In 7AI0L the measwrement of "hius™ and “scale facror” refers to one sigma stundard deviarion wirh
respect to a fixed calibration over a period of one veur;
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Al1G2 pes ot gyros. other than those specitied in . usable in ‘missiles’, with a rate ritt rate” 'stability
TA102  All types ot g) ther 1l ] pecitied in 7A002 bl 1 th ted "drit " 'stability’
of less than 0,5° (1 sigma or rms) per hour in a | g environment and specially designed components therefor.

Techinical Noutes:

I I TAIN2 ‘missite’ means complete rocket svstems and ummnanned aerial vehicle systems capable of a
renge exceeding 300 .
2, In FALN? stabifing is defined as a measure of the ability of o specific mechanism or performance

coefficient to repain invarfant when contimousfy exposed 1o a fived operuting condition (IEEE STD
3382001 paragraph 2.247).

TALG3  Instrumentation, navigation equipment and systems, other than those specitied in 7AQ03, as follows: and
specially designed components theretor:

a. Inertial measurement equipment or systems’, using accelerometers or gyros as follows:
1. Accelerometers specified in 7AO0La.3 ., 7A00L.b. or TALU1 or gyros specified in TA002 or
TAL02; or

Nore: 74103.a.1. does not comtrol eqiripment containing accelerometers specified in 7A001.a.3. that
are destgned to measure vibration or shock.

2. Acceleromelers specified in TAD0 a1, or 7A001.a.2., designed lor use in inertial navigation
systems or in guidance systems of all types, and usable in 'missiles';
Nore: 74103.a.2. does not conirol equipment containing accelerometers specified in 74001.a.1. or

JAO0 a2 where such accelerometers are specially designed and  developed av MDD
tMeasurement While Drilling) sensors for use in down-hole well servives operations
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TAIG3.a. continued
Technical Note:
Inerrial measurement equipment or systems' specified in 7A103.a. incorporate acceleromerers or gyros 1o
meastire changes i velocity and orientation in order o determine or mainiain heading or position without
reguiring an exteriad reference once aligned.
Nete: Tnertial measwrement equipment or svstems'in 74 13 a. include:

- Attitude and Heading Reference Systems (AHRSs):

- Grrocompasses;

- Inertial Measurement Units (IMUs);

- Inertial Navigarion Systemys (INSs);

- fnerficd Reference Svstems (IRSs);

- fnertial Reference Units (TRUS).

b. Integrated flight instrument systems which include gyrostabilisers or automatic pilots. designed or
modified for use in 'missiles’;

c. Tntegrated navigation syslems’, designed or modified for ‘missiles’ and capable of providing a
navigational accuracy of 200 m 'CEP' or less:

Technical Notes:

{. An ‘integrated navigation system typically incorporates the following components:

t. An inertiad measurement device fe.g., an attitude and heading reference system, inertial
reference unit, or inerliof navigation system);

h One o more external sensors nsed to update the position andior vefocit, either
perlodicatfv or comtinuonslv throughour the flight fe.g., satellive navigation receiver,
radar althmeter, andior Doppler radar); aid

¢ fnregration ferdware and software;

2 In 7AI03.c. 'CEP' (Circular Ervor Probable or Circle of Eyual Probabilinv} is a measure of
aocuracy, defined as the radits of the circle inside of wiich there is a 50% probabilitv of being
located.
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TALDZ  continued

d. Three axis magnetic heading sensors, designed or modified to be integrated with flight control and
navigation systems, other than those specitied in 6A006, having all ot the following characteristics,
and specially designed components therefor:

1.
2.

Note!

[nternal till compensation in pilch (£ 90 degrees) and roll (£ 180 degrees) axes; and

Avimuthal aceuracy betler (less) than 0.5 degrees mms at latitude of L 80 degrees, reference o
local magnetic field.

Flight controf and navigation systems in 7AN3.d. include syroxtabilisers, automuatic pilots und
fnerticl nuvigation svstems.

Technical Nofe:
in 74103 ‘missile’ means complete rocker systems and wnmanned aerial veliicle systems capable of a range
exceeding 3060 kot

7A104  Gyro-astro compasses and other devices, other than those specified in 7A004, which derive position or
orientation by means of auwtomatically tracking celestial bodies or satellites and specially designed
components theretor,

TA105  Receiving equipment [or 'navigation satellite systems', other than those specified in TAQDS5. having any of ihe
following characteristics, and specially designed components theretor:

a. Designed or modificd for usc in space launch vehicles specificd in 9A004, sounding rockets specificd
in 9A 104 or unmanned aerial vehicles specified in 9A012 or 9A112.a.; or

b. Designed or modified for airhorne applications and having any of the following:
1. Capable of providing navigation information at speeds in excess of 600 mis:

2

Note:

Emploving decryption, designed or modified for military or povernmental services, to pain
aecess to a 'navigation satellite system’ sccured signal/data; or

Being specially designed to employ anti-jam features {e.g.. null steering antenna or
electronically steerable antenna) to function in an eovironment of active or passive
countermeasuires.

FAIG3D. 2. and 7AI05.5.3. do nor control equipment desigred for commerciaf. civil or 'Sofetv
of Life' (e.g., data integrity, flight safer) ‘navigation sarellite svstem’ services.

Tochnical Note:
fn 74103, ‘mavigation sedellite svstem” includes Global Navigation Setellite Svstemy (GNSS) ez, GPS
GLONASS, Galileo or BeiDow) and Regional Navigation Satellite Systems (RNSS, e.g., NenelC. QZ585).
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TAL06  Altimeters, other than those specified in 7A006, of radar or laser radar type. designed or modified for use in
space launch vehicles specified in 9A004 or sounding rockets specified in 9A 104,

TALLS  Passive sensors for determining bearing to specific electromagnetic source (direction finding equpment) or
terrain characteristics, designed or modified for use in space launch vehicles specified in 9A004 or sounding
rockets specitied in 9A104.

Note: Eguipment specified in 7413, 741006, and 7AL15 includes the following:

a. Tervain contour mapping equipment;

b Scene mapping and correlation thoth digital and analogue) equipiment;
. Doppler navigulivet radar equipntent;

o Pussive interferomerer cquipment;

€. Imaging sensor equipment (both acrive and passive),

7A116  Flight control systems and servo valves. as follows; designed or madificd for use in space launch vehicles
specified in 9A004, sounding rockets specified in 9A104 or "missiles".

a. Pneumatic. hydraulic, mechanical, electro-optical, or electro-mechanical flight control systems
(including fly-by-wire and fly-by-light systems);

b. Attitude control equipment;

C. Flight control servo valves designed or modified for the systems specified in 7Al16.a. or TAl1G.b.,
and designed or modified to operate in a vibration environment greater than 10 g rms between 20 Hz
and 2 kHz.

Note: For conversion of manned aiverafl to operale as "missiles”, 7ALT0 includes the svstems, eguipment
aniel valves designed or modified to enable operation of manned afreraft as unmannced aceial vehicles.

TALLT7  "Guidance sets". usable in "missiles” capable ot achieving system accuracy of 3.33% or less of the range
fe.g.. a 'CEP of 10 ki or less at a range of 300 km).

Fechnival Note:

fn FANT CCEP (Circutar Ervor Probable or Civele of Equal Probabiline is a measure of accuracy, defined

ws the radits of the circle centred af the furget, at a specific range, in which 30% of the pavioads impact.
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7B Test, Inspection and Production Fquipment
JB0O1  Test, calibration or alignment equipment, specially designed for equipment specified in 7A,
Note: 7B does not control test, calibravion or alignment equipment for ‘Maintenance Level ' ar
Metintenance Level IT
Technical Notes:
I Meaimtenance Level I
The failure of an inertial navigation wiit is detected on the "aivcraft” by indications from the Controf
and Display Unit (COU) or by the stutus message from the corvesponding suli-sysiem. By following
the manufacturer’s manwal, the cause of the failure mav be focadived at the level of the malfunctioning
Line Replaceable Unit (LRU). The operator then removes the LRU and replaces it with a spare.
2. Muintenance Level IT'
The defective LRU is sent to the maeintenance workshop (the meiufacturer’s or that of the operaior
responsible for level I maintenance). Ar the maintenance workshop, the malfinctioning LRU is tested
hy various appropeiate means to verifv and localise the defective Shop Replaceahle Assemblv (SRA)
modile rexpansible Jor the failure. This SRA is removed and replaced by an aperative spuare. The
defective SRA for possibly the complete LRUY is then shipped to the manufuciurer. ‘Muintenance
Level [T does nol include the disassembiv or vepaiv of conivolled aeeelerometers or gyro sensors.
7B002  Cquipment specially designed to characterize mivrors for ring "laser” gyros, as follows:
NB. SEEALSO7BI0O2.
i Scatterometers having a measurement "gecuraey™ of 10 ppm or less (better);
b. Profilometers having a measurcment "aceuracy™ of 0,5 nim (5 angstrom) or less {better),
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7B00O3  Equipment specially designed for the "production” of equipment specified in 7A.
Nore: 7B003 includes.
- Crvre tuning fesd stations;
Gvea dynamic balance siarions;
Vo rus-in/potor test sialions;
Gryro evacuagtion and fifl starions;
Centrifuge fixtures for oveo beurings:
Accelervmeter axis aliygn stations;!
Fibre optic gvro ceil winding machines.
7BI02  Refleclometers specially designed to characlerise mirrors, for "laser” gyros, having a measurement accuracy
of 50 ppm or lcss (better).
TB103  "Production facilities™ and "production equipment™ as follows:
i, "Production facilitigs” specially designed for equipment specified in 7TAT17;
b. "Production equipment”, and other esl, calibration and alignment equipment, other than that specified
in 7BO01 to 7B003, designed or moditied to be used with cquipment specified in A,
7C Materials
None,
7D Software
D001 "Software” specially designed or modified for the "development” or "production”™ of equipment specified in
TA or 7B.
TD002  "Source code” for the operation or maintenance of any inertial navigation equipment, including inertial
equipment not specified in 7A003 or 7A004, or Attitude and Heading Reterence Systems {'{AHRS").
Note: 7D0O02 does not control "source code” for the "use’ of gimbatled '4HRS"
Techaical Note:
HHRS generally differ from Inertic! Navigation Svstems (INS) in that an "AHRS' provides attitude and
heading information and wormally does not provide the acceleration, velociny and position information
asyocieted with wn INS.
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D003 Other "software” as follows:

a.

"Software" specially designed or moditied to improve the operational pecformance or reduce the
navigational error of systems to the levels specified in 7A003, TAD04 or TAO008;

b. "Source code” for hybrid integrated systems which improves the operational performance or reduces
the navigational error of systems to the level specified in 7A003 or 7A00% by continuously combining,
heading data with any ef the following:

1. Duoppler radar or sonar velocily data;

2. "Satellite navigation system” reference data; or

3 Daia from "Dala-Based Referenced Navigation” ("DBRN"Y systems:
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TDOO3  continued

C.
.

c.

Not used:
Not used:
Computer-Aided-Design {CAD) "software” specially designed for the "development” of "active flight
control systems”, helicopter multi-axis flyv-by-wire or fly-by-light controllers or helicopter "circulation

controlled anti-torque or circulation-controlled direction control systems™, whose "echnology™ 1s
specified in 7E004.b. 1., TEOG4.b.3. to FE004.b.5.. TEO04.b.7., TEOO4.b.8.. TE004.c.1. or TEOO4..2.

TD004  "Source code” incorporating "developmoent” "technology” specified in YEQ004.a.2., TEOU.a.3., TEO04.0.5.,
TLO04.a.6. or 7LOM.b., for any of the following:

a.
b.

C.

Digital flight management systems for "total control of flight™;
Integrated propulsion and flight control systems;

"Fly-by-wire systems" or "tly-by-light svstems™;

Fault-tolerant or self-reconfiguring "active flight control systems”;
Not used:

Air data systems based on surface static data: or

Three dimensional displays.

7D004. does not contral "sonree code” associated with commaon computer elements and wtilities fe.g.,
input signgl acquisition, outpuf sigaal fransmission, computer program and data loading, built-in test,
task scheduling mechanisins) not providing a specific flight conirof system function.

TDOOS  "Software” specially designed w decrypl "satellite navigation system” ranging code designed lor govermment

LISe,

D101 "Software” specially designed or modified for the "use” of cquipment specified in TAGO1 to 7A006, TA1D] to
TAL06, TAL1S5, TAll6.a. TALL6.D., TBOO]L, 7B002, 7TBOO3, 7TB102 or 7B103.
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D102 Integration "softwarc” as follows:
a. Integration "software” tor the equipment specified in TA103.b.;
b. [ntcgration "software” specially designed for the equipment specified in 7A003 or 7AL103.a.;
<. [ntegration "software™ designed or modified for the equipment specified in TA103 ¢
Nove: A common form of inregration "software” emplovs Kalman flitering.
7D103  "Software" specially designed for medelling or simulation of the "guidance sets” specified in 7AL17 or for
their design integration with the space launch vehicles specified in 9A004 or sounding rockets specified in
9AL104.
Note: "Software” specified in 7103 remains controlled when combined with specially designed hardware
specified in 44 112,
D104 "Software” specially designed or modified for the operation or maintenance of "guidance sets" specified in
TALLT.
Note: 7DI04 includes "software”, specially designed or modified o enhance the performance of "quidanee
sets” fo achieve or exceed the acewracy specified in 7ALT7.
7E Technalogy
FEOOL  "Technology" according to the General Technology Note for the "development” of equipment or "software”,
specified in 7A, 7B, 7D001, 7D002, 7DG03, 7D00S and 7D1G1 to 7D103.
Note: TEG includes kev management “technology” exclusively for equipment specified In 74005, a.
TEO02  "Technology™ according to the General Technology Note for the "production” of equipment specificd in 7A
or 7B.
FLOOY  "Technology" according to the General Teochnology Note for the repair, refurbishing or overhaul of
equipment specified in TADN0! 10 TAND4,
Newe: TEON3 does not control "techinology” for maintenance, divecthy associated with calibration, removal
or replacement of damaged or unserviceable LRUs and SRAs of a "eivil aircrafi”™ as described in
‘Muaintenance Level I' or ‘Muintenance Level If'.
N.B.  See Techuical Notes to TBOG.
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7E004  Other "technology” as follows:

a.

"Technology" for the "developmient™ or "production” of any of the following:

1. Not used:

2. Air data systemis based on surface static data only, i.c., which dispense with conventional air
data probes;

3. Three dimensional displays lor "aircrall”;

4. Not used,

5. Electric actuators (i.e., electromechanical, electrohydrostatic and integraled actuator package)
specially designed for ‘primary tlight control';
Technical Note:
‘Primary flighr control’ is "gircrafi” stabifity or mancewvring conirol using forcesmoment
generators, Lo aevodvnanic controf suvfaces or propulsive thrust vectoring.

6. 'Flight control optical sensor array' specially designed for implementing "active flight control
syslems”; or
Technical Note:
A flight conrrol optical seasor array' is o network of distributed optical sensors, using "luser"”
beams, 10 provide real-time flight control data for on-board processing.

7. "DBRN" systems designed to navigate underwater. using sonar or gravity databases. that
provide a positioning "accuracy™ equal Lo or less {belter) than 0.4 naytical miles:

"Development” "technology™. as follows, for "active flight control systems” (including "fly-by-wire

systems” or "fly-by-light systems™):

1.

Photonic-based “technology" for scensing “aireraft” or flight control component  state,
transferring flight control data, or commanding actuator movement, "requiced” for "fly-by-light

systerns” "active flight control systems";

Not used;

Real-time algorithms Lo analyse component sensor information 1o predict and preemplively
mitigate impending degradation and failures of components within an "active flight control
system”;

Nole: TEOO4.0.3. does not control algorithms for prrpose of off-line maintenance,
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TEOO4. b continued

4,

Rueal-time algorithms to identify component failures and reconfigure force and moment
controls to mitigate "active flight control system” degradations and failures:

Nole: TEOO4. b4, does nat control algorithms for the efimination of faudt effects through
comparisan of redundunt date sources, or off-line pre-planned responses to anticipared
faitures.

[ntegration of digital flight control, navigation and propulsion control data. into a digital flight
management system for "total control of flight";

Noteo FEO04 0.5, does not control:

Not used:

"Technology

[£9

"Technology” for integration of digital flight control, navigation and propidsion
control  daia. into a  digital flighy maragement  svstem for flight path
oplimisation”

"Techuology” for "aiveraft” flight instrument svstems integrated solely for VOR,
DME, ILS or MLS navigution or upproaches.

Technical Noie:

"Flight path optimisation' is a procedure thal ninimises deviations from a four-
imensional (space and time} desived irajectory based on maximising performance or
effectiveness for mission tasks.

noar

required” for deriving the functional requirements for "fly-by-wirc systcms”

having all of' the followiny:

a.

Inner-loop' arrframe stability controls requiring loop closure rates of 40 Hz or greater;,

and

Technical Nore:
Tnner-loop’ refers (o functions of “active flight controf svstems™ that autoniate airframe
stahifiny controly.

Having any of the following:

Corrects an acrodynamically unstable airframe, mecasured at any point in the
design flight envelope, that would lose recoverable control if not corrected
within {15 seconds;

Couples controls in two or more axes while compensating tor 'abnormal changes
in aircrafl state’;
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TEOO4.b.7 b, continued

Technical Note:
Abnormal changes in aircraft state” include in-flight structural damage, loss of
engine theust, disabled control swface, or destabilising shifts in cargo load.

3. Performs the functions speciticd in 7C004.b.5 5 or
Note: 7EOMB.7.0.3. does not control aufopilots.
4. Enables "aircraft" to have stable controlled flight, other than during take-off or

landing, at greater than 18 degrees angle of attack, 15 degrees side slip, 13
degrees/sccond piteh or yaw rate, or 90 degrees/sceond roll rate;

8. "Technology” "required” for deriving the functional requirements for "fly-by-wire systems” to
achieve all of the following:

a. No loss of conteel of the "airerafi” in the event of a consecutive sequence of any Lwo
individual faults within the "fly-by-wirc system”; and

b. Probability of loss of control of the "aircraft” being less (better) than 1 x 10 failures
per flight hour;

Nere: TEOO4.D does not control "technology” associated with common computer elements and
utilivies fe.g.. inpur stgnal acquisition, owput signal transmission, conprter program and dota
loading, huilt-in test, fask scheduling mechanisms) not providing a specific flight control
sysfem fiaction.

¢ "Technology” for the "development” of helicopler syslems, as follows:
1. Mulli-axis fly-by-wire or fly-by-light controllers, which combine the functions of al least 1wo
ot the following into onc controlling clemicnt:
a. Collective controls:
b. Cyclic controls;
C. Yaw controls;
2, "Circulation-controlled anti-terque or circulation-controlled direction control systems”:
3. Rotor blades incorporating 'variable geometry airfoils, for use in systems using individual

blade control,

Technical Note:

Variable geomerry airfolls' use rruiling edge flups or tabs, or leading edge sfuts or pivoted
nose droop, the position of which can be controlled in flight.
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TE101 "Technology" according to the General Technology Note for the "use” of equipment specified in 7A0D] to
TAODG. TA101 to TAI06, 7A115 10 TAT17, 7TBGO1. 7B0O2, 7B00O3, 7B102, 7TB103, TD131 to 7D103.

JE102 "Technology" for protection of avionics and electrical subsystems against electremagnetic pulse (EMP) and
electromagnetic interference (EMI) hazards, from external sources. as follows:
a. Design "technology™ Tor shielding systems:
b. Design "technelogy” for the configuration of hardened electrical circwits and subsystems;
e Design "techinology” for the determination of hardening criteria of 7E102.a. und 7E102.b,

TE104  "Technology" for the integration of the flight control, guidance, and propulsion data into a tlight management
system for optimisation of rocket system trajectory.

PE-CONS 54/20 [L/IGC/vm 370
ANNEX 1 RELEX.2.B EN



PART X — Category 8

CATEGORY § - MARINE

8A Systems, Equipment and Components

SAO0 Submersible vehicles and surface vessels, as follows:

N.B.  For the control status of equipment for submersible vehicles, see:

- Caregory 8 for sensors,

Caregories 7 and 8 for navigarion equipment;

Cutegory 84 for underwater equipment.

a. Manned, tethered submersible vehicles designed to operate at depths exceeding 1 000 m;
b. Manned, untethered submersible vehicles having any of the following:

1. Designed to ‘operate antonomously' and having a lifting capacity of all of the following:
a. 10% or more of their weight in air; and
b. 15 kN or more;

2. Designed to operale at depths exceeding 1 000 m; or

3. Having all of the following:

a. Designed to coninuously 'operaie autonomously' for 10 hours or more: and
b. ‘Range’ of 25 nautical miles or more:

Technical Notes:

L For the purposes of 8AOL b, ‘operute antonomously means fully submerged, withour snorkel,
afl svstemy weorking and cruising of minhium speed at which the submersible can safelv
controd ity depth dyvnamically by using ity depth planes onhe, with no need for a support vessel
or support base on the surface, sea-fed or shore, and containing o propulsion system for
submerged or surface nse.

2 For the purposes of 8BAGGL D ‘range' means half the maximuwm distance a subinersible vekicle
cun ‘uperate qutonomaoush’,
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SAO0  continued

i

Unmanned submersible vehicles, gy follows:
1. Unmanned submersible vehicles having any ol the lollowing:

a. Designed for deciding a course relative to any geographical reference without real-time
humin gssislance:

b. Acoustic data or command link; or
c. Onptical data or command link exceeding 1 000 m;
2. Unmanned submersible vehicles. not specified in 8AO001 ¢ 1, having all ol the lollowing:
a. Designed to operate with a tether:
b. Designed to operate at depths exceeding 1 000 ny;
c. Having any of the following:
L. Designed for sclf-propelled manocuvre using propulsion motors or thrusters

specified in 8A002.a.2.; or

2. Fibre optic data link:
d. Not used;
e. Ocean sulvage systems with a lifting capacity exceeding 5 MN for salvaging objects rom depths
cxceeding 250 m and having any of the following:
l. Dynamic positioning systems capable of position keeping within 20 m of a given point
provided by the navigation systeny: or
2. Seafloor navigation and navigation integration systems, for depths exceeding 1 000 m and with
positioning "accuracies” to within 10 m of 4 predetermined point;
N Nol used:
L8 Not used:
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SAO0  continued

h. Mot used:

1. Not used.

8A002  Marine systems, equipment and components, as follows:

Note:  For underwater connunications systems, see Categorv 5, Part { - Telecommunications.

a. Systems, equipment and components, specially designed or modified for submersible vehicles and
designed Lo operate at depths exceeding 1 000 m. as follows:

1.
2.

Pressure housings or pressure hulls with a maximum inside chamber diameter exceeding 1.5 m;
Direct current propulsion motors or thrusters;

Umbilical cables, and connectors therefor, using optical fibre and having synthetic steength
members:

Components manufactured from material specified in 8C001:

Technical Note:
The abjective of 8SAMN2.a. 4. should not be defeated By the export of sentactic foam’ specified in
BCO0OL when an imermediare stage of manufuciure has been performed and ir is not yet in the

finad component fivm.
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SA00Z  continued

b, Systerns specially designed or modified for the automated control of the motion of submersible
vehicles specitied in 8A001, using navigation data, having closed loop serve-controls and having any
of the following:

1. Enabling a vehicle 1o move within 14 m ol a predetermined point in the waler column:

2. Maintaining the position of the vehicle within 10 m of a predetermined point in the water
column; or

3. Maintaining the position of the vchicle within 10 m whilc following a cable on or under the
seabed;

C. Fibre optic pressure hull penetrators;

d. Underwater vision systems having all of the following:

l. Specially designed or modificd for remaote operation with an underwater vehicle; and
2. Employing any of the following techniques o minimise the effects of back scatter:
a. Range-pated illuminators; or
b. Range-gated laser systems;
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SA00Z  continued

e Not used:
I Nol used:
i, Light systems specially designed or modified tor underwater use, as follows:

1. Stroboscopic light systems capable of a light output energy of more than 300 T per flash and a
flash rate of more than 5 flashes per second;

2. Argon are light systems specially designed for use below 1 000 m;

h. "Robots" specially designed for underwater use. controlled by using a dedicated computer and having
any of the following:

1. Systems that control the "robot™ using information from sensors which measure force or torque
applied to an external object. distance to an external object. or tactile sense between the "robot”
and an external object; or

2. The ability to exert a force of 250 N or more or a torgue of 250 Nm or more and using titanium
based alloys or "composite” "fibrous or filamentary materials”™ in their structural members:
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SA00Z  continued

i, Remotely controlled articulated manipulators specially designed or modified for use with submersible
vehicles and having any of the following:

Systems which control the manipulator using intormation from sensors which measure any of
the Tollowing:

a. Taorque or force applied to an extemmal object; or
b. Tactile sense between the munipulator and an external object; or

Controlled by proportional masier-slave techniques and having 5 degrees of 'freedom of
moyement’ or more;

Techical Nore:

Onty finctions having proportionadly refated motion controd wsing positional feedbuack are
counted when defermining the number of degrees of 'freedom of movement’

i Airindependent power systems specially designed for underwater use, as follows:

Bravton or Rankine ¢yele engine air independent power systems having any of the following:

4. Chemical serubber or absorber systems, specially designed to remove carbon dioxide,
carbon monoxide and particulates from recirculated engine exhaust:

b. Svstems specially designed to use a monoatomic gas:

C. Devices or enclosures, specially designed for underwater noise reduction in frequencies
below 10 kHy, or special mounting devices for shock mitigalion; or

d. Systems having all of the following:
1. Specially designed to pressurise the products of reaction or for fuel reformation;
2. Specially designed to store the products of the veaction; and

Lt

Specially designed to discharge the products of the reaction against a pressure of
100 kPa or more;
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SA002,). comtinued

2.

Diesel cycle engine air independent systems having all of the tollowing:

.

Chemical scrubber or absorber svstems. specially desipned to remove carbon dioxide,
carbon monoxide and particulates from recirculated engine exhaust;

Systems specially designed o use a monoalomic gas:

Devices or enclosures, specially designed for underwater noise reduction in frequencies
below 10 kHz, or special mounting devices for shock mitigation: and

Specially designed exhaust systems that do not cxhaust continuously the products of
combustion;

"Fuel cell” air independent power systems with an output exceeding 2 kW and having any of
the following:

i.

Devices or enclosurcs, speclally designed for underwater noise reduction in frequencics
below 10 kHz. or special mounting devices for shock mitigation; or

Systems having all of the following:

l. Specially designed to pressurise the products of reaction ot for fuel reforimation:
2. Specially designed to store the products of the reaction; and
3. Specially designed to discharge the products of the reaction against a pressure of

100 kP4 or more;

Stirling cyele enging air independent power systems having all ol the following;

ER

Devices or enclosures, specially designed for underwaler noise reduction in frequencies
below 10 kHz, or special mounting devices for shock mitigation: and

Specially designed exhaust systems which discharge the products of combustion against
a pressure of 100 kPa or more;
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BA002  continued

k. Nol used:

L. Not used:

Im. Not used:

n. Not used:

0. Propellers, power transmission systems, power generation systems and noise reduction sysiems, as
follows:
1. Not used
2. Water-screw propeller, power gencration systems or transmission systems, designed for use on

vessels, as follows:

a. Controllable-pitch propellers and hub assemblies, rated at more than 30 MW;

b. [nternally liquid-cooled electric propulsion engines with a power output exceeding 2.5
MW,

C. "Superconductive” propulsion engines or permanent magnel electric propulsion engines,

with a power output exceeding 0.1 MW,

d. Power transmission shaft systems incorporating "composite” material components and
capable of transmiiting more than 2 MW,

e, Venlilated or base-ventilated propeller systems, raled at more than 2.5 MW,

3. Noise reduction systems designed for use on vessels of 1 000 tonnes displacement or more. as
follows:
4. Systems that attenuate underwater noise at frequencies below 300 Hz and consist of

compound acoustic mounts for the acoustic 1solation of diesel engines, diesel generator
sets, gas turbines, gas turbine generator sets, propulsion mators or propulsion reduction
gears, specially designed for sound or vibration isolation and having an intermediate
mass exceeding 30% of the equipment to be mounted:

b. 'Active noise reduction or cancellation systems' or magnetic bearings. specially
designed for power trunsmission systems:

Technical Noie:

Active noive reduction or cancellution systems' incorporaie electronic control systems
capable of actively reducing equipment vibration by the generafion of amti-naise or
anti-vibration signals directlv to the source.
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SA00Z  continued

p. Pumpjet propulsion systems having all of the following:
1. Power output exceeding 2,5 MW, and
2. Using divergent nozzle and flow conditioning vane techniques to improve propulsive
efficiency or reduce propulsion-generated underwater-radiated noise;

q. Underwater swimming and diving cquipment as follows:

l. Closed circuit rebreathers;

2. Semi-closed circuit rebreathers;

Nore: 84002.q. does not control individual rebreathers for personal wse when accompanving their
LENCPN.

NB.  For equipment and devices specially designed for military wse, SEE THE MILITARY GOODS
CONTROLS.

T. Diver deterrent gcoustic systems specially designed or modified to disrupt divers and having @ sound
pressure level equal to or exceeding 190 dB (reference 1 uPa at [ m) at trequencies ot 200 Hz and
below,

Nowe I: RA0G2.r. does not controf diver deterrent svstems based on underwater explosive
devices, wir guns or combustible sources.
Note 2: BAOO2 r. includes diver deterrent gcoustic svstemy that uxe spark gup sources, alio
known ay plasma sound sources.
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BB

Test, Lnspection and Production Equipment

BBOOL  Water tunncls designed to have a background noise of less than 100 dB (reference | pPa, 1 Hz) within the
frequency range excesding 0 Hz but not exceeding 500 Hz and designed for measuring acoustic fields
generated by a hydro-Now around propulsion sysiem models.

8C Materials

BCOGI "Syntactic foam’ designed for underwater use and having all of the following:

NB.  See alvo 84002.a.4.

a. Designed for marine depths exceeding | 000 m; and

b. A density less than 561 kgim®.

Technical Note:

Swntactic foam' consisis of hollow spheres of plastic or glass embedded in a resin "marrix”

8D Software

8§D0O1 "Software" specially designed or moditied for the "development”, "production” or "use" of equipment or
materials, specified in 8A, 8B or 8C.

8D00O2  Specific "software” specially designed or moditied for the "development”. "production”, repair. overhaul or
refurbishing (re-machining) of propellers specially designed for underwater notse reduction,

8E Technology

BENGI "Technology” according to the General Technology Note for the "development” or "production” of
equipment or materials, specified in 84, 8B or 8C.

BEOO2  Other "technology” as follows:

a. "Technology™ for the "development”, "production”, repair, overhaul or refurbishing {re-machining} of
propellers specially designed for underwater noise reduction;

b. "Technology" for the overhaul or refinbishing of equipment specified in 8A0CGL, 8A002.b., 8A002,)..
RAN02.0. or BAOD2.p.

c. "Technology” according 10 the General Technology Note for the "development™ or "production™ ol
any of the following:
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SEO02.¢. continued

Surface-cffect vehicles (fully skirted variety) having all of the following:

a. Maximum design speed, [ully loaded. exceeding 30 knots in a signilicant wave heighl
of 1.25 m or more:

b. Cushion pressure exceeding 3 830 Pa: and
C. Light-ship-to-full-load displacement ratio of less than 0.70:

Surface-etfect vehicles (rigid sidewalls) with a maximum design speed. fully loaded, exceeding
40 knots in a significant wave height of 3.25 m or more;

Hydrofoil wvessels with active systems for automatically controlling foil systems, with a
maximum design speed, fully loaded, of 40 knots or more in a significant wave height of 3,25
m or more:; or

Small waterplaneg arga vessels” having any of the lollowing;

a. Full load displacement exceeding 300 tonnes with a maximum design speed, fully
loaded, exceeding 35 knots in a significant wave height of 3,25 m or more; or

b. Full load displacement exceeding 1 500 tonnes with a maximum design speed, fully
loaded, exceeding 25 knots in a sigmificant wave height ol 4 m or more.,

Technical Note:

A smafl warerplane area vessel' is defined by the following formula: waterplune arew utf an

operationa design draft less than 2 x fdixplaced volume at the operational design draft)=,
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PART XI — Category 9

CATEGORY 9 - AEROSPACE AND PROPULSION

94 Systems, Equipment and Components
NB.  For propulsion systemy designed or rated against neatron or transient fonising raciation, SEE THE
MILITARY GOODS CONTROLS.
9AO01  Aero gas turbine engines having any of the following:
N.B. SEE ALS(GI 94701,
a. [ncorporating any of the "technologics™ specified in 9E003.a., 9EG03.h. or 9E003.1.; or
Note 1: QAN . does not control aero gas rurbine engines which meet all of the following:
. Certified by the civil aviation authorities of one or more EU Menmther States or
Hussenuar Arrangement Participating Stares; und
b, fnrended ro power won-military manned "aircraft” for which anv of the following
fas been issued by civil aviation aithorities of one or more EU Member States
or Wassenaar Arvangement Paricipating States for the "aircraft” with this
specific engine type:
i. A civil npe certificare; or
2. An eguivafent docwment recognised by the Inrernarional Civil dviarion
Orgunivation (1CA0).
Note 2: Q4004 u. does not control aero gas furbine engines designed for Auxilivr Power Units
fAPLS) approved I the eivil aviation anthority in a EU Member States or Wassenaar
Arrangenent Participating Stutes.
b. Designed o power an "aiteraft™ tw cruise at Mach 1 or higher, for more than thirty minutes,
OAN02  ™arine gas turbine engines' designed to use liquid fuel and having all of the following, and specially
designed assemblies and components theretor:
a. Maximum continuous power when operating in "steady stale mode" at standard reference condilions
specified by [SO 3977-2:1997 {or national cquivalent) of 24 2435 kW or more; and
h. ‘Corrected specific Tuel consumption' not exceeding 0219 kgkWh at 35% ol the maximum
continuous power when using liquid fuel.
Note: The rerm ‘marine gas turbine engines' includes those Industriad. or aero-derivative, gas turbine
engines adapted for a ship's electric power generation or propulsion.
Technical Note:
For the purposes of YANL2, ‘corrected specific fuel constumption’ is the specific fiel consumpiion of the
engine corvected to a murine distillate Fguid fuel having a net specific energy (Le. net heating vafue) of
20 ik (ISO 3Y77-2:1997),
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9A003  Specially designed assemblics or components, incorporating any of the "technologies” specified in 9E003 a.,
SEQ03.h, or YEOD3.I.. for any of the following aero pas turbine engines:
a. Specified in SAQ01; or
b. Whose design or production origins are either non-EU Member States or Wassenaar Arrangement
Participating States or unknown to the manufacturer.
0A004  Space launch vehicles, spaceeralt”, "spacecrall buses”, "spacecrafl payloads”, "spacecralt” ¢n-board systems
or cquipment, ferrestrial cquipment, and air-launch platforms as follows:
NB  SEEALSO 9414,
a. Space launch vehicles;
b. "Spacceratt”;
¢ "Spacecrall buses”™;
d. "Spacecraft payloads" incorporating items specified in 3A001.b.1.ad4., 3A002 ¢, 5A001.a.1.,
SA001.b.3., SA002.¢c., 3A002.¢.. 6A002.4.1.. 0A002.4.2,, 6A002.b.. 6A0L2.d., GADD3b., 6A004.c.,
GA004.¢.. 6AC08.d.. 6A008.c.. 6A008 k.. 6AD08.L. or SADT.c.:
e On-board systems or equipment, specially designed for "spacecrafl” and having any of the following
functions:
1. "Command and telemetry data handling';
Nowe: For the purpose of SAUO4 e L command and telemetry data handling” includes bus
date manugement. storage. and processing,
2. 'Payload data handling’; ot
Note: For the purpose of 94004.¢.2.. pavioad date handling’ includes pavioad data
HIGRALETent, SI0rage. and processing,
3. "Attitude and orbit control’;
Note: For the purpose of 9A004.e 3., ‘uttitude and orbit comrol’ iicludes sensing and
aetuation o determine and controf the position and orientation of o "spacecraft”
MNAB. Foreguipment specially designed for military use, SEE MILITARY GOODS CONTROLS.
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9A004  continued

I Terresirial equipment specially designed for "spacecrall”. as follows:

l. Telemetry and telecommand equipment specially designed for any of the following data
processing lunciions:

a. Telemetry data processing of frame synchronisation and error corrections, for
monitoring of operalional status {also known as heallh and safle status) ol the "spacecrafi
bus": or

b. Command data processing for formatting command data being sent to the "spacecraft”

to control the "spacecraft bus™;

2. Simulators specially designed for 'verification of operational procedures’ of "spacecraft™;

Technical Note:
For the purposes of BA004.L72., verificanion of eperational procedures’ is ey of the following:

/, Command sequence confirmation;
2, Operational training:
3. Operutional rehearsals; or
4. Operational analvsis.
L "Aircraft” specially designed or modified to be air-launch platforms tor space launch vehicles;

h. "Sub-orbital craft”.
QA0GS  Liguid rocket propulsion systems containing any of the systems or components, specified in 9ADQ6G,

NEB.  SEEALSG 94105 AND 94118
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QADGG  Systems and components, specially designed for liquid rocket propulsion systents, as follows:

<L

SEE ALSG 94106, 94108 AND 94120

Cryogenic refrigerators, flightweight dewars, cryogenic heat pipes or crvogenic systems, specially
designed for wse in space vehicles and capable of restricting cryogenic fluid losses to less than 30%
per year:

Cryogenic containery or closed-cycle refrigeration systems, capable of providing temperatures of 1040
K (-173%C) or less for "aircraft” capable of sustained flight at speeds execeding Mach 3, launch
vehicles or "spacecraft™;

Slush hydrogen storage or transfer systems;

High pressure (exceeding 17,5 MPa) lurbo pumps, pump components or their associated gas generator
or expander cycle turbine drive systems;

High-pressure {exceeding 10,6 MPy) thrust chambers and nozzles therefor;

Propellant storage systems using the principle of capillary containment or positive expulsion (Le., with
flexible bladders);

Liguid propellant imectors with individual orifices of 0,381 mm or smaller in diameter {an area of
1,14 x 107% am? or smaller for non-circular orifices) and specially designed for liquid rocket engines;

One-picee carbon-carbon thrust chambers or one-piece carbon-carbon exit cones, with densities
exceeding 1.4 glem® and tensile strengths exceeding 48 MPa,
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9A007  Solid rocket propulsion systems having any of the following:

SEE ALSO 94107 AND 94119,
Total impulse capacity exceeding 1.1 MNs;

Specitic impulse of 2,4 kNs/kg or more, when the nozzle flow is expanded to ambient sea level
conditions lor an adjusted chamber pressure of 7 MPa;

Stage mass fractions exceeding 88% and propellant solid loadings exceeding 86%;
Components specified in SA008: or

Insulation and propellant bonding svstems, using direct-bonded motor designs o provide a ‘strong
mcchanical bond' or a barricr to chomical migration between the solid propellant and casc insulation
material.

Technical Note:
Strang mechanical bond' nieans bond strength eynaf to or more than propellant strength.

9A0G8  Components specially designed tor solid rocket propulsion systems, as follows:

NB. SEEALSOG 941068
a. [nsulation and propellant bonding systems, using liners to provide a 'strong mechanical bond' or a
barrier o chemical migration between the solid propellant and case insulation material;
Technical Note:
Strong mechanical bond' means bond strength equead o or more than propelant strengih.
b. Filament-wound “composite” motor cases exceeding 0,61 m in diameter or having 'structural
efficiency ratios (PV/W)Y exceeding 25 km;
Technical Note:
Structural efficiency vatio (PYAVE is the hurst pressure (P} muliplied by the vessel volume (V)
divided by the totad pressure vessel weight (W),
c. Nozzles with thrust levels exceeding 45 kN or nozzle throat erosion rates of less than 0.075 aunds;
d. Movable nozzle or sccondary fluid injection thrust vector control systems, capable of any of the
tollowing:
1. Omni-axial movement exceeding + 5°;
2. Angular vector rotations of 20%%s or more; or
3. Angular vector accelerations of 40°/5% or more,
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9A009  Hybrid rocket propulsion sysiems having any ol the lollowing:

NB.
a.

b.

SEE ALSO 94100 AND 94174,
Total impulse capacity exceeding 1.1 MNs; or

Thrust levels exceeding 220 kKN in vacuum exit conditions.

9A010  Specially designed components, systems and structures, for launch vehicles, launch vchicle propulsion
systems or "spacecraft”, as follows:

NB.  SEE ALSCO 1A0G2 AND 941 ).
a. Components and structurcs, cach cxceeding 10 kg and specially designed for launch vehicles
manufactured nsing any of the following:
1. "Composite” materials consisting of "fibrous or filamentary materials” specitied in 1C010.e,
and resins specified in 1C008 or 1C009.b.;
2. Metal "matrix” "composites” reinforced by any of the tollowing:
a. Materials specified in 10007,
b. "Fibrous or filamentary materials” specitied in 1C010; or
c. Aluminides specified in 1C002.a.; or
3. Ceramic "matrix" "composite” matcrials specificd in 1C007,
Nofe: The weeight cut-off Is not relevant for nose cones.
b, Components and structures, specially designed for launch vehicle propulsion systems specified in
9A005 to $A009 manufactured using any of the following:
l. "Fibrous or filamentary materials” specificd in 1CO 10, and resins specified in 1CO08 or
1C009.b.;
2. Metal "matrix" "composites" reinforced by any of the following:
a. Materials specified in [COO7;
b. "Fibrous or filamentary matcrials” specified in 1C010; or
c. Aluminides specified in 1C002.a.; or
3 Ceramic "matrix" "composite” materials specilfied in 1C007;
c. Structural components and isolation sysiems, specially designed 1o control actively the dynamic
response ar distortion of "spacecraft” structures;
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GAN10

continued

d. Pulsed liquid tocket engines with thrust-to-weight ratios equal to or mwore than | kN/kg and a
'response tune' of less than 30 ms.
Technical Note:
For the purposes of 940104, response time’ iy the time requived to achicve 90% of total paied thiest
Jrom start-up.

9A011 Ramjet, scramjet or ‘combined cycle engines', and specially designed components therefor.
NB  SEEALSG 94111 AND 9ALIR
Technical Note:
For the purposes of AN, 'vombined cvcle engines’ combine two or more of the folfowing nepes of engines:

- Ges furhine engine ftirbojet, trboprop and ruvbafan);

Rumijet or yevamjet;

Rocket moror or engine fliguid/sel/salid-propetiant and Ihvbrid).

9A012  "Unmanned aerial vehicles” C"UAVST), unmanned "airships”, related equipment and components, as follows:
NAB L SEEALSO 9412
NB.2. For "UAVY" that are "sub-orbital craft”, see 940044,
a. "UAVs" or unmanned "airships", designed to have controlled flight out of the direct 'natural
vision' of the 'operator’ and having any of the following:
1. Having all of the following:
a. A maximum 'endurance’ greater than or equal to 30 minutes but less than | hour; and
b. Designed to take-off and have stable controlled flight in wind gusts cqual to or
exceedimg 46,3 kim'h (25 knots); or

2. A maximum 'endurance’ ol 1 hour or grealer;

Technival Notes:

1. For the purpases of 9A012.a., ‘aperator’ is a person who inirivtes or commands the "UAV" or
srmanned "airship” flight.

2 For the purposes of YA 2.a., ‘endurance’ is to he calewlated for I1SA conditions (150
3533:1973) ar sea fevel in zero wind.

I For the purposes of YA 2 a., ‘natiral vivion' means uncided fuonan sight, with or without
correciive fenses.

b. Related equipment and components, as lollows:

1. Not used,

2. Not used,

3. Equipment or components, specially designed to convert @ manned "aircratt” or manned
"airship"”, to a "UAV" or unmanned "airship”, specified in 9A012.a,;

4, Ailr breathing reciprocating or rotary internal combustion type engines, specially designed or
modified to propel "UAVS" or unmanned "airships”, at alitudes above 15 240 metres (50 000
feet).
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9A101  Turbojel and turbolan engines. other than those specified in 9AG01, as lollows;

a. Engines having all of the following characteristics:
1. "Maximum thrust value' grealer than 400 N excluding civil certified engines with a 'maximum
thrust value' greater than 8 890 N;
2. Specific fuel consumption of 0,15 kg N-' b! or less;
3. Dry weight' less than 750 kg: and
4, "First-stage rotor diameter' less than 1 m;

Techuical Notes:

I For the pupose of 941010 w1, wmaximum thrust velue' is the manufacturer's demonstraied
maximmn theust for the engine rvpe wn-fastalled at seq fevel staric condirions using the 1CAQ
standard atmosphere. The civil tvpe certified thrust vadue will be equal io or less than the
manufacturer s demonstrated maxinion thrusy for the engine repe wun-instaliod.

2 Specific fuel consumption is determined af maxipuon continuons thrust for engine type wn-
installed ul sea level stutic condilions using the {CAQO standard atmosphere.

3 "Dy weight' is the weight of the engine without fluids ffuel, hvdraudic fluid. ol ete) and does
not inctude the nacelfle thousing).

4. First-stogre rofor diameter’ v he dianieter of the first rotating stage of the engine, whether o
Jfan or compressor, measured ar the leading edge of the blade tips.

b. Engines designed or modified for use in "missiles" or unmanned aenal vehicles specitied in SAGL2 or

9A112 .4,

9A1(G2  'Turboprop engine systems’ specially designed for unmanned aerial vehicles specified in 9A012 or 9A112.a,,
and specially designed components therefor, having o 'maximum power' greater than 10 kW,

Note: 94102 does not control civil cortified eagines.

Technical Notes:
I For the purposes of 94102, a 'turboprop engine svstem' incorporates all of the following:

i,

b,

Turboshuft engine; and
Poveer transmission sustem to transfer the power (o a propelfler.

2. For the purposes of Y4102, the maximun power’ is achieved ua-installed at seu level static conditions
wsing FCAQ standard atmospiere.

9A104  Sounding rockets, capable otf'a range of at least 300 k.

NB. SEE ALSO 94004,
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94105  Liquid propellant recket engines or gel propellant rocket motors, as follows:

NB. SEEALSG 9419,

4, Liquid propellant rocket engines ot gel propellant rocket motors. usable in "missiles”, other than those
specified in 9A003, integrated, or designed or medified to be integrated, into a liquid propellant or gel
propellant propulsion system which has a total impulse capacity equal to or greater than 1,1 MNs;

h. Liguid propellant rockel engines or gel propellant rockel motors, usable in complete rockel systems or
unmanned acrial vehicles, capable of g range of 300 kni, other than those specified in 9A005 or
GAL05.a., integrated, or designed or modified to be integrated, into a liquid propellant or gel
propellant propulsion system which has a total impulse capacity equal 10 or greater than 0.841 MNs.

0A1G6  Systems or components, other than those specified in 94006 as follows, specially designed for liquid rocket
propulsion or gel propellant rocket systems:

d. Nol used:
b. Mot used;
¢, Thrust vector control sub-systems, usable in "migsiles”™;

Techuical Note:
Examples of methods of achieving thrusi vecior contred specified in 94106.¢. are:
I Flexibie nozzle:

2. Fluid or secondary gas injection;
3 Movalle engine or nozzfe;
4 Deflecdon of exhaust gas stream (fet vanes or probes); or
3. Thrust rabs.
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9AT06  continued
d. Liquid. slurry and gel propellant (including oxidisersy control systems, and specially  designed
components theretor, usable in "missiles”. designed or modified to operate in vibration environments
greater than 10 g rms between 20 Hz and 2 kHe;

Note: The only servo valves, pumips and gas turbines specified in 9A 0.4, are the following:

. Servo valves designed for flow rates equal to or greater thun 24 litres per niimine, ar an
ahvolute pressure egual to or greater than 7 MPa, that have an actuator response time of less
than 100 ms;

h Pumps, for liguid propellunss. wirh shaft speeds equal to or greater than & OO0 rp.m. ar @
maxipent operafing mode or with discharge pressurves equed (o or greater than 7 MPa;
I Gas turbines, for liguid propelfant rurbopumps. with shaft speeds equal to or greater than 8§
OG0 ropan. af the maximunr operating mode.
e Combustion chambers and nozzles for liquid propellant rocket engines or gel propellant rocket motors

specified in 9A005 or 9A105,

9A107  Solid propellant rocket motors, usable in complete rocket systems or unmanned aerial vehicles, capable of a
range of 300 km, other than those specified in 9A007, having total impulse capacity equal to or greater than
0,841 MNs.

NB.  SEEALSO 94179,
9A108  Components, other than those specificd in YA0DE, as follows, specially designed for solid and hybrid rocket
propulsion systcms:

. Rocket motor cases and "insulation” components therefor, usable in subsystems specificd in 9A007,
9AN09, FAT107 or 9A109.a.;

b. Rocket novrles, usable in subsystems specified in 9A007. 9AM9, 9A 107 or 9A109.a,;
C. Thrust vector conlrel sub-systems, usable in "missiles™.

Technical Note:
Examples of methods of achieving thrust vector control specified in $A1U8.¢. are:

i Flexvible nozzle;
2 Fluid or secondary gays injection:
3. Movahle engine or wozzle;
4 Deflection of exhaust gas stream (fef vanes or probes); or
b Thrust tabs.
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9A109  Hybrid rocket motors and specially designed components as follows:
a. Hybrid rocket motors usable in complete rocket systems or unmanned aerial vehicles, capable of 300
ki, other than those specified in YAG09, having a total impulse capacity equal to or greater than (.84 1
MNs, and specially designed components therefor;
b. Specially designed components for hybrid rocket motors specified in 9A009 that are usable in
"rissiles”,
NB.  SEEALSG 94009 AND 94119
9AL10  Composite structures, laminates and manufactures thercof, other than those specified in 9A010, specially
desivned for use in 'missiles’ or the subsystems specified in 9AQ05, 9A007, QA105, 2A106.c., SAID7,
GAI08.c.. FAT16 or 9A119.
MB. SEEALSG 14062
Technical Note:
In QAFH) ‘missife’ means complete rocket systems and wnmanned aerial vehicte svsfems capabie of a range
exceeding 3N k.
OAllI Pulse jet or detonation engines, usable in "missiles” or unmanned aerial vehicles specified in SAGI2 or
9A 1124, und specially designed compaonents therelor,
NB. SEE ALSOG9ANI L AND 94118
Technical Noie:
In 9411 detonation engines wiilise detonation to produce o rise in effective pressure across the combristion
chamber. FExamples of detonation engines include pulse detonarion engines, rowgting defonation engines or
COMERBONS W ve defonation engines.
OA112  "Unmanned aerial vehicles™ ("UAVS™), other than those specified in 9A012, as follows:
a "Unmanned aerial vehicles" ("UAVS™ capable of a range of 300 km;
b. "Unmanned aerial vehicles" ("UAV ") having all of the following:
1. [laving any of the following:
a. An autonomaus Might control and navigation capability; or
b. Capability of controlled flight out ot the direct vision range involving a human operator;
and
2. Having any of the following:
4. [ncorporating an acrosol dispensing system/mechanism with a capacity greater than 20
litres; or
b. Designed or modified to incorperate an aerosol dispensing system/mechanism with a
capacily greater than 20 litres.
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9AT12.b. continued

Technical Notes:

L An aerosel consists of particulute or liguids other than fuel components, by products or
additives, as part of the pavioad to be dispersed in the wtmosphere. Examples of aerosols
inelude pesticides for crop dusting and drv chemicals for clond seeding.

2 An acrosol dispensing systemdnechanism condaing all those devices (mechanical, electrical,
hvdraulic, ete.), which are necessary for storage and dispersion of an gerosel into the
whnosphere, This includes the possibilitv of aerosol infection Dnte the combustion exhast
vapowr and (ato the propefler stip siream.

9A115  Launch support equipment as follows:

a. Apparatus and devices for handling, control, activation ot launching, designed or modified for space
launch vehicles specified in 9AC004, sounding rockets specified in 9A 104 or 'missiles”,
Technical Note:
I 94 115.a. ‘missile’ means complere rocker systems and unmanned aerial vehicle svstems capable of
a range exceeding 300 k.

b. Vehicles for transporl, handling, conirol, activation or launching, designed or modified lor space
launch vehicles specificd in $A004, sounding rockets specificd in 2A 104 or "missiles™.

9A116  Reenbry velicles, usable in "missiles”, and equipment designed or modified therefor, as follows:

i Reentry vehicles,

h. Heat shields and components therelor, fabricated of ceramic or ablative malerials;

C. Heat sinks and components therefor, fabricated of light-weight, high heat cupacity materials;
d. Electronic equipment specially designed for reentry vehicles.

9A117  Staging mechanisms, separalion mechanisms, and mterstages, usable in "missiles”.
N.B. SEE ALSO 94121

9A118  Devices to regulate combustion usable in engines. which are usable in "missiles” or unmanned acrial vehicles
specified in 9A012 or YAL12.a.. specified in 9A01 1] or 9A11L.
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0A119  Individual rocket stages, usable in complete rocket systems or unmanned aerial vehicles, capable of a range
of 300 km, other than those specitied in 9AD05, 9A007, 9A009, 9ATNS, SAT0T and 9A109,
0A120  Liquid or gel propellant tanks, other than those specified in 9A006, specially designed for propellants
specified in 1C11T or ‘other liquid or gel propellants” used in rocket systems capable of delivering at least a
500 kg payload to a range of at lcast 300 km.
Note: In 94120 other liguid or gel propellants” includes, but is not limited fo, propellants specified in THE
MILITARY GOODS CONTROLS.
9A121  Umbilical and interstage electrical connectors specially designed for "missiles™, space launch vehicles
specificd in 9A004 or sounding rockets specificd in 9A104,
fnterstage connectors referred to in 94121 also include elecivical conneciors installed hetween the "missile”,
space launch vehicle or sounding rocket and thelr pavload.
9A350  Spraving or fogyging systems, specially designed or modified Tor ftting to aireralt, "lighter-than-air vehicles”
or unmanned acrial vehicles, and specially designed components therefor, as follows:
a. Complete spraying or fogging systems capable of delivering, trom a liquid suspension, an initial
droplet "WVMD® of less than 50 un at a tlow rate of greater than two litres per minute:
b. Spray booms or arrays of aerosol generating units capable of delivering, fron a liquid suspension. an
wittial droplet "VMD' of less than 50 um at a flow rate of greater than two hitres per minute:
e Acrosol generating units specially designed for fitting to systems specified in 9A350.4. and .b.
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9A350,c.

continued
Nore: Aerosof generaring uniis are devices specially designed or modified for fitting to aiverafi such
eey stezzles, rotary dimn atomiisers and simitar devices.

Note: 94350 does aot control spraving or fogging svstems and conipontents that are demonstrated ot to be

capable of delivering biological agenty in the form of infections aerosols.

Technical Notes:

L Droplef size for sprayv equipment or nozzies specially designed for use on aircrafi, "lighter-than-air
vehicles™ or winnaaned aerial vehicles showld be measwred wsing either of the following:
a. Dappler taser method;
i) Forvward laser diffracrion method.
2 In 24350 'VMD wmeans Volume Median Diameter and for water-based systems this equates 1o Mass
Median Diameter (MMI3).
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9B Test, Lnspection and Production Equipment
QBOOL  Manufacturing cquipment, tooling or fixtures, as follows:
NB SEEALSG 28226
L. Directional solidification or single crysial casting equipment designed or "superalloys”;
b. Casting looling. specially designed for manufacturing gas turbine engine blades, vanes or "lip
shrouds”. manutactured from refractory metals or coramics, as follows:
1. Cores;
2. Shells (moulds):
3. Combined core and shell {mould) units;
<. Dircetional-soliditication or single-crystal additive-manufacturing equipment, specially designed for
manulacturing gas turline engine blades, vanes or "up shrouds".
9B002  On-line (real time) control systems, instrumentation (including sensors) or automated data acquisition and
processing equipment, having all ol the Tollowing;
a. Specially designed for the "development” of pas turbine engines. assemblies or components: and
b. Incorporating any of the "technologies” specified in 9E003.h. or YE003.0.
9BO03  Cquipment specially designed for the "production™ or test of gas turbine brush seals designed to operate at tip
speeds exceeding 335 ms and temperatures in excess of 773 K (300%C), and specially designed components
or aceessories therefor.
9B004  Tools, dies or fixtures, for the solid state joining of "superalloy”, titanium or intermetallic airfoil-to-disk
combinations described in 9E003.a.3. or 9EQ03.4.0. for gas lurbines,
AB0OS  On-line (real time) control systems, instrumentation (including sensors) or automated data acquisition and
processing equipment, specially designed for use with any of the following:
MB. SEEALSO 98103
a. Wind tunnels designed for speeds of Mach 1.2 or more:
Nore: 9BO05.a. does not control wind fnnnels specially designed for educationat purposes and
faving u fest section size' (meastured faterally) of less than 250 mm.
Technival Note!
Test section size" means the diameter of the circle, or the side of the squere, or the longest side
of the vecrangle, ar the largest test secrion Jocation,
b. Devices for simulating flow-environments at speeds exceeding Mach 5, including hot-shot tunnels,
plasma arc tunnels, shock tubes, shock tunnels, gas tunnels and light gas guns: or
C. Wind tunnels or deviecs, other than two-dimensional sections, capable of simulating Reynolds number
. ]
tlows exceeding 25 x 10,
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9B006  Acoustic vibration test equipment capable of producing sound pressure levels of 160 dB or more {referenced
to 20 puPa} with a rated output of 4 kW or more at a test cell temperature exceeding 1 273 K (1 000°C), and
specially designed guarts heaters therefor,

NB.  SEEALSC 98106,

9B0?  Equipment specially designed for inspecting the mtegrity of rocket motors and using Non-Destructive Test
{NDT) technigues other than planar x-ray or basic physical or chemical analysis.
9BOOE  Direct measurement wall skin [Triction transducers specially designed (o operale al a test fow iotal

{stagnation} temperature excceeding 833 K (3607°C).

OBNDY  Tooling specially designed for producing pas turbine engine powder metallurgy rotor components having all
of the following:

a. Designed 1o operale al stress levels of 60% of Ultimale Tensile Strength {UTS) or more measured at a
temperature of 873 K (600°C); and

b, Designed o operate at 873 K (600°C) or more,

Note: 9BOOY doex not controf tooling for the production of powder.

9B010  Cquipment specially designed for the production of items specified in 9A012,
OBI10S  "Acrodynamic test facilities' for speeds of Mach 0.9 or more, usable for ‘'missiles’ and their subsystems.

NB. SEE ALSQ 9805,

Note: 9BHIS does nor control wind-tunnels for speeds of Mach 3 or less with dimension of the tesr crosy
section size equal fo or fess than 250 mm.

Techiical Notes:

i In 9B105 ‘werodvaamic test facilides’ includes wind tunnels and shock tonels for the study of airflow
over vhjects.

2 In Note to 9BI03, 'test cross section size” means the diameter of the circle, or the side of the squarve, or
the longest side of the rectungle, or the mujor uxis of the eflipse ar the furgest ‘test cross section'
location. 'Test cross section’ is the section perpendicular o the flow direciion.

3. In 9B 105 ‘missile’ means complete rocket systemys and wmanned aeriaf veliicle sexiems capable of a
rgnge exeeeding 300 km,
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OB 1D Environmental chambers and anechoic chambers, as follows:

a. Environmental chambers having all of the following:
l. Capable of simulating any ot the tollowing flight conditions:
d. Altitude equal to or greater than 15 kim; or

b. Temperature range from below 223 K (-50°C) to above 398 K {125°C}; and

2. [ncorporating, or 'designed or modificd' 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 1z and 2 kKllz while imparting forces equal to ot greater than 3 kKN;

Technical Notes:

I UBIUG.a.2. describes systems thuat are capable of generating a vibration environmens wirh o
single wave feg, a sine wave} and systems capable of geaerating a broad band random
vibration (i.e.. power spectrun).

2 In 9B106.a. 2., ‘designed or modified” means the environmentad chamber provides appropriate
interfaces fe.g., sealing devices) to incorporate a shaker unit or other vibration test equipment
as specified in 2B116.

3. In 9B106.c.2., ‘hare table' means a flat table, or surfuce, with no fixture or fittings.

b. Environmental chambers capable of simulating the following flight conditions:

1. Acoustic environments at an overall sound pressure level of 140 dB or preater (referenced to
20 uPa) or with a rotal rated acoustic power output of 4 kW or greater; and

2, Altitude equal o or greater than 15 kim; or

3. Temperature range from below 223 K (-50°C) (o above 398 K (125°C).

9B107  'Aerothermodynamic test facilities', usable for 'missiles', 'missile’ rocket propulsion systems, and reentry

vehicles and cquipment specitied in 9A1 L6, having any of the following characteristics:
a. An electrical power supply equal 10 or greater than 5 MW, or

b. A pas supply total pressure equal to or greater than 3 MPa.

Fechnical Notes:
{ ‘Aerothermodvammnic west fucilities' include plasima are jet facilities and plasma wind wnnels for the
sty of thermal and mechanical effects of wirflow on objecis.

2 In QRIGT 'missile" mewns complete rocket systemys and wntanned aerial vehicle systems capable of a
runge exceeding 300 km.
PE-CONS 5420 [LAJGC/ vm 398

ANNEX 1 RELEX.2.B EN



9BI115  Specially designed "production equipment” for the systems. sub-systems and components specified in SAG0S
to FA009, 9A011, 9AT01,9A102, 94105 to FA109. 9AT11, 9AT16 10 9A120.

aB116  Specially designed "production facilitics™ for the space launch vehicles specificd in A0, or systems, sub-
systems, and components specified in 9AQ05 to 9AN00, AT, 9ATOL, OA1G2, 9A104 to SAI09, 9ATLL,
FAL16 to 9A120 or 'missiles’.

Technical Note:
L QB 116 ‘missife’ means complete rocket svstems and unmanned aerial vehicle svstems capable of a range
aexceeding 300 km.

9B117  Test benches or test stands for solid or liquid propellant rockets or rocket motors, having either of the

following characteristics:
a. The capacity to handle more than 68 kN of thrust; or
b. Capablc of simultancously measuring the three axial thrust components.
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9C Materials

9C108  "Insulation” material in bulk form and "interior Lining”, other than thosc specified in 9A008, for rocket motor

cases usable in "missiles" or specially designed for solid propellant rocket engines specified in 9AQ07 or
gA107.

AC110  Resin impregnated fibre prepregs and metal coated fibre preforns therefor, for composite structures,
laminales and manufactures specified in 9AT10. made either with organic matrix or metal malnx utilising
fibrous or filamentary reinforcements having a "specific tensile strength™ greater than 7.62 x 104 m and a
“specific modulus" greater than 3,18 x 10" m.

NB.  SEEALSQ ICOI AND IC214.
Note: The onh resin impregnated fibre prepregs specified in entry 9CHO are those using resiny with a glasy

fransition temperature (T, after cure, exceeding 418 K (145°C) ay determined by ASTM 4065 or
equivetlent,
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9D Software
D001 "Softwarc”, not specitied in 9D003 or 9D004, specially designed or moedified for the "development” of
equipment or "technology”. specified in 9ANM01 to 9A 119, 9B or 9E003.
D002 "Software”, not speeified in 90003 or 90004, specially designed or modified for the "production” of
equipment specified in 9A001 to A 119 or YB.
9D003  "Softwarc” incorporating "technelogy™ specificd in QE003.h. and used in "FADEC Systems” for systems
specified in 9A or equipment specified in 9B.
oD004  Other "software” as tollows:
a. 2D or 3D viseous "software”., validated with wind tunnel or flight test data required for detailed
envine flow modelling:
b. "Software" for testing aero gas turbine engines, assemblies or components, having all of the
following:

1. Specially designed for testing any of the ollowing:

a. Aero gas turbine engines. assemblies or components. incorporating "technology”
specified in 9FQG03.a., 9E003.h, or 9EQ03.0,; or

b. Multi-stage compressors providing either bypass or core flow, specially designed flor
acro gas turbine engincs incorporating "technology™ specificd in YT003.a. or 9E003 h;
and

2. Specially designed for all of the following:

. Acquisition and processing of data, in real time; and
b. Feedback contrel of the test arlicle or test conditions {e.g. (emperature, pressure, flow
rate) while the test is in progress;

Nere: DML h. does not control softvare for operarion of the rest facility or operaior safen fe.g.
overspeed shutdown, fire detection and suppression), or production, repaie oy maitendnee
acceprance-testing fimited to determining if the iftem has been properly assembled or
repaired.
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D004 continued
e "Softwure” specially designed to control ditectional solidification or single crystal material growth in
cquipment specificd in 9B001.a. or 9B0OL.c.;

d. Not used;

e. "Software” specially designed or modified for the operation of items specified in 9A012;

f. "Software" specially designed to design the internal cooling passages of aero gas turbine blades, vans
and "tip shrouds";

18 "Software" having all of the following:
1. Specially designed to predict aero thermal. agromechanical and combustion conditions in aero

gas turbine engines; and

2. Theorctical modelling predictions of the acro thermal, acromechanical and combustion
conditions, which have been validated with actual aero gas turbine engine {experimental or
production) performance data,

aD03  "Software” specially designed or modified for the operation of items specified in 9A004.e. or SADNE 1.
N.B.  For "software” for itemy listed in 94004.d. that are incorporated into "spacecrafls pavioads”, see the

appropriate Cutegories.

9D "Software" specially designed or modilied for the "use" of goods specified in 9BI05, 9B106, 9B116 or
9B117.

OD103  "Sofiware” specially designed Tor medelling, simulation or design integration of the space launch vehicles
specified in YAQ004, sounding rockets specified in QA 104 or "missiles”, or the subsystems specified in 9A005,
2A007.9A105, 9A106.c., 9A107.9A108.c.. YA 16 0r FATI9.

Nete! "Seftware” specified it 9D rentaing controlled when combined with specially designed hardware
specified in 44102,
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9D 104 "Softwarc” as follows:

a. "Software” specially designed or modified for the "use” of goods specified in 9A00L, 9AQ05,
9A006.d., 9A006.g., 9A007.a,, FA009.a., FACI0.d,, FAQI1, 9AT01, 9A102, 9A 105, 9A106.d., PA107,
DA109, 9ATTL, DAT15.4., 9ALIT or YATIR.

b. "Software” specially designed or modified for the operation or maintenance of subsystems or
equipment specitied in SA008.d., 9A106.c.. 9A108.c. or YAl l6.d.

D105 "Software” specially designed or moditied to coordinate the tunction of more than one subsystem. other than
that specified in 9D004.e., in space launch vehicles specified in 9A004 or sounding rockets specified in
FA104 or 'missiles’

Note: 9DIOS includes "software” specially designed for o manned "aircraft” converted to operaie as
“unmanned aerial vehicle” ay folfows:

. “Soffware” speciually designed or modified 1o fntegrate the conversion eguipment with the
“wirerafi” sustem funetions; and

b, “Software” specially designed or modified o operate the “aireraft” as an “unmanned aerial
vehicle".

Fechnical Noie:
L QD105 'missile' means complete rocket systems and wnmanned aevial vehicle systemy capable of a range
exceeding 300 kn.
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9E Technology

" rf{,

Note: "Devefopmeni” or “production” "technofogy” specified in QEOG] to 9EOO3 for gas turbine engines
remains contrelfed when used for repair or overhaul Excluded from controd are: technical data,
drawings or docunteniation for maintengnce activities divectly associated with calibration, removal or
replacement of damaged or unserviceable line replaceable units, including replacement of whole
engines or cagine modides,

SEOC "Technology" according to the General Technology Note for the "development” of equipment or "software”,
specified in 9AD0T.L,, DAQ04 to 9A012, YA350, 98 or 9D,

SENQ2  "Technology" according to the General Technology Note for the "production” of equipment specified in
9A001.b., 9A004 to SA0T1, 9A35D or 9B,

NB.  For "techinology” for the repair of contradled strwctures, laminates or materials, see TEON2f

GEQQ3  Other "lechnology™ as follows:

o

o "Technology™ "required” for the "develuopment” or "production” of any of the lollowing gas turbine

CNZING COMPOTICTTS OF SYSIems:

1. Gas turbine blades. vanes or "tip shrouds”, made from direetionally soliditied (DS) or single
crystal (SC) alloys and having (in the 001 Miller Index Direction) a stress-rupture life
exceeding 400 hours al 1 273 K {1 000°C) al a stress of 200 MPa, based on the average
property valucs:

Technical Nore:
For the purposes of 9EO03.a. 1., stress-rupture Kfe testing is typically conducted on a fest
spocimen.

2. Combustors having any of the following:

a. "Thermally decoupled liners' designed to operate at 'combustor exit temperature!
exceading | 883K (1 610°C):

b. Non-metallic liners:
C. Non-metallic shells: or
d. Liners designed to operate at 'combustor exit temperature’ exceeding 1| 883 K (1 610°C)

and having holes that meet the parameters specified in 9EO03 ¢

Note: The "required” "techrology” for holes fn YFE003.0.2. is limited to the derivation of ihe
geametry and location of the holes.
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OR003.a.2. continued
Technical Nores:
I.

NB.

3.

"Thermutly decoupled liners” are liners that Jeature al least a support structure dexigned
t carry mechanical loads and o combustion facing structure designed to protect the
support struciure from the heat of combustion. The combustion facing structure and
support structure have independent thernal displacement fmechaniced displacement
clue to thermal load) with respect to one unother, Le. they are thermally decoupled,

‘Combustor exit temperatire’ is the bulk average gas path fotal (stagnation}
temperattive hetween the combustor exir plane and the leading edge of the turbine inlet
srlde vane (Le., measured af engine stetion T40 ay defined in SAE ARP 73541 when the
engrine i running in ¢ "steady state mode” of operation at the certificared maximum
CORMNNOWS OPErdting femperatre.

See SED3 . c. for "technology” "requived” for manufacturing cooling holes.

Components that are any of the following:

a.

Manufactured from organic "composite” materials designed to operate above 388 K
(315°Cy;

Manufactured from any of the rollowing:
k
1. Metal "matrix™ "composites” reinforced by any of the followiny:
l y o [=]

a. Materials specified in 1C007;

b. "T1brous or tilamentary materials™ specified in 1CO10; or
c. Aluminides specified in 1C002.a.; or
2 Ceramic "matrix" "composites” specified in 1C007.; or

Stators, vanes, blades, tip seals (shrouds}, rotating blings, rotating blisks, or 'splitter
ducts’, that are all of the following:

1. Not specified in 9E003.a.3.a.;

2, Designed for compressors or fans: and
3. Manufactured from material specified in 1CO10.e. with resing specified in
1CO0%;

Technical Note:
A splitrer duct’ performs the infria! separation of the air-mass flow berveen the bipuss
and core sections of the engine.

Uncooled turbine blades, vanes or "tip-shrouds”. designed to operate at a 'gas path teniperature’
of 1373 K {1 100°C) or more:
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QE003.a.

continued

5.

6.

10.

Cooled turbine blades, vanes, "tip-shrouds” other than those described in 9E003.a.1., designed
tc operate at a 'gas path temperature’ of | 693 K (1 420°C} or more;

Technical Note!

‘Gus path temperarure’ is the bulk average gus path fotal (stagnarion) tomperaiure af the
feading edge plane of the rwrhine component when the enging is running in o "steadv state
mode” of operation at the certificated  or specifled  maxinm  contineous operating
temiperafire,

Airfoil-to-disk blade combinations using solid state joining;
Not used;

"Damage tolerant’ gas turbine engine rotor components using powder metallurgy materials
specitied in 1C002.b.; or

Technical Note:
Damage tolerant’ components are designed using methodofogy and subswantiation 1o predict
and limir crack growrh,

Not used,
Not used;
'Fan blades' having all of the following:

a. 20% or more of the total volume being one or more closed cavities containing vacuum
or gas only: and

b. One or more closed cavities having a volume of 5 cm® or larger:

Technical Note:
For the purposes of 9EMI3.a 11, a fan hode' is the aerafoil portion of the rorating stage or
stagey, which provide both compressor and bvpass flow in g gas urbine engine.
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OF003  continued

b.

"Teghnology

1.

b

" Urequired” for the "development™ or "production” of any of the following:

Wind tunnel gero-models equipped with non-intrusive sensors capable of transmitting data
from the sensors to the data acquisition system; or

"Composite” propeller blades or proptans, capable of absorbing more than 2 000 kW at flight
speeds exceeding Mach 0,55:

"Technology” "requived” for munufacturing cooling heles, in gas turbine engine components
incorporating any of the "technologies" specified in 9E0G3.a. 1., YE003.a.2. or 9E003.a.5., and having
any of the following:

1.

Having all of the following:

a. binimum 'cross-sectional area’ less than 0,45 mim?’;
b. 'Hole shape ratin’ greater than 4,52 and
C. ‘Incidence angle’ equal to or less than 23°; or

Having all of the following:

a. Minimum 'cross-seciional area’ less than (4,12 mm?:
b. 'Hole shape ralio’ grealer than 5,65; and
C. "Incidence angle’ more than 257

Note: DEON3 ¢ does not control "fechuology” for monufacturing constant radivs oviindrical holes

that are straight throwgh aind enter and exit on the external surfaces of the comporent.

Techuical Notes:

i

For the purposes of 9E003.c., the ‘cross-sectional area’ i the arew of the hole in the pluane
perpendicular to the hole axis.

For the purposes of 9EN3. ¢, "hole shupe rotio’ is the nominad length of the axis of the hole
divicled by the square root of ity minimum ‘cross-sectional area”.

For the purposes of Q9ENE.c., ‘incidence angle' is the acute angle measured hetween the plane
tangeniinl 1o the aerofoll surfuce and the hole axis at the poing where the hole axix eniers the
rerofoll surfice.

Methods for manufacturing hofes in QEOD3.c. include "aser™ beam machining. water jet
machining, Electro-Chemical Machining (ECM} or Electrical Discharge Machining (EDM).
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OF003  continued

d.

"Teghnology

-

.non

required” for the "development” or "production”™ of helicopter power transfer systems

or tilt rotor or tilt wing "aircratt” power transter systems:

"Technology” for the "development” or "production” of reciprocating diesel engine ground vehicle
propulsion systems having all of the Tollowing;

1. 'Box volume” o 1,2 m? or less:

2. An overall power output of more than 750 kW based on 80/1269/EEC, 150 2534 or national
equivalents: and

3. Power density of more than 700 kWim™ of 'box volumc';

Techuical Note:

‘Box volume' in PEMI3.e. is the product of three perpendicuiar dimensions measured in the folfowing

W
Lengifr:

Width:

Height:

The length of the crankshaft from frent flange to flywheel face;
The widest of any of the following:

. The mutside dimension from valve cover to valve cover;

h. Fhe dimensions of the outside edges of the ovlinder heads; or

. Fhe digmeter of the fhnvhee! housing;

The largest of any of the following:

@ The dimension of the crankshofl centre-fine (o the lop plune of the valve
cover for cvlinder head) plus twice the stroke: or

h, The diameter of the fhinvheel housing,

"Technology™ "required” for the "production” of specially designed components for high output diesel
engines, as follows:

1. "Technology" "required" for the "production” of engine systems having all of the following
components employing ceramics materials specified in 1C007:

a, Cylinder liners;

b. Pistons;

c. Cylinder heads; and

d. One or more other compenents (including exhaust ports, turbochargers, valve guides,

valve assemblies or insulated fuel injectors);
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ORO03.T.

comtinued
2. "Technology” "tequired” for the "production” of turbocharger systems with single-stage
compressors and having all of the tollowing:
a. Operating at pressure ratios of 4:1 or higher;
b. Mass flow in the range from 30 to 130 kg per minute; and
c. Variable flow area capability within the compressor or turbine sections;
3. "Technology" "required" for the "production” of fuel injection systems with a specially

designed multifuel (e.g., diesel or jet fuel) capability covering a viscosity range from diesel
fuel (2,5 ¢St ar 3108 K {37.8°C)) down to gasoline fucl (0.5 ¢St at 3108 K (37.8°C)} and
having all of the followiny:

a. [njection amount in excess of 230 mm? per injection per cylinder; and
b. Electronic control features specially designed for switching sovernor characteristics
automatically depending on tuel property to provide the same torque characteristics by

using the appropriate scnsors:

"Technology" "required” for the "development” or "production” of 'high output diesel engines' for
solid. gas phase or liguid [lm (or combinaliens thereol) evlinder wall lubrication and permitling
operation to temperatures exceeding 723 K (450°C). measured on the eylinder wall at the top limit of
travel of the top ring of the piston;

Technical Note:

High output dievel engines’ are diesel engines with o specified brake mean effective pressure of
L8 MPa or more at o speed of 2 300 r.p.m., provided the rated speed is 2 300 r.pam. or more,
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OF003  continued

h. "Teghnology” for gas turbing engine "TADECC systems” as follows:

1. "Development” Mtechnology™ for deriving the functional requirements for the components
necessary for the "FADEC system” to regulate engine thrust or shaft power {e.u.. faedback
sensor ime conslants and accuracies, fuel valve slew rate);

2. "Development” or "production” "technology” for control and diggnostic components unique Lo
the "FADEC system” and used to regulate cngine thrust or shatt power;

3. "Development” "technology™ for the control law algorithms, including "source code”. unique to
the "FADEC system” and used 1o regulate engine thrust or shaft power:

Note: QEOO3.L. does not control technical data related to engine-"aircrafl” integration requived by
the civil aviation autherities of one or more EU Member States or Wassenaar Arvangement
Pariicipating States 1o he published for general airiine use (eg., insiallotion manuals,
pperating instructions, inspuctions for contineed airworthiness) or inferface functions (e.g.,
fpufoutpuf processing, atrfrume thrust or shafi power demand).

i, "Technology” for adjustable flow path systems designed to maintain engine stability for gas generator
turbines, fan or power turbines, or propelling nozzles, as follows:

1. "Development” "technology” for deriving the functional requirements for the components that
maintain engine stability;

2. "Development” or "production” "technology™ for components unique to the adjustable flow
path system and that maintain cngine stability;

3. "Development” "technology™ for the control law algorithms, including "source code”. unique o
the adjustable flow path system and that maintain engine stability.

Note: QEOO3.L does not control "technology” for any of the follving:

a. Infer guide vanes;
b. Furiahie pitch fans or prop=fans;
€. Fariabhle compressor vanes;
d. Compressor bleed valves; or
e Adfustable flow path geamelry for reverse thrust,
J- "Technology" "required” for the "devclopment” of wing-folding systems designed for fixed-wing

"aircraft” powered by pas turbine engines.

NB.  For "echnology” "required” fuor the "devefopment” of wing-folding svstemys designed for fixed-
wing "aircrafl” SEE ALSO MILITARY GOODS CONTROLS.
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SE10 a, "Technology" according to the General Technology Note lor the "development” of goods specified in
OA101, 9A102, 9A104 0 9ATT], 9AT12.4. e YAT1S o YALZI.

b. "Technology™ according to the General Technology Note for the "production” of "UAV's specified in
9A012 or goods specified in 9AT01, OATO2, 0AT104 o SATTL, 9AT12.a. or 9ATIS to DAILZLL

Technical Note:
In QEIOL B TUAY means unmanned aerial vehicle systems capable of a range exceeding 300 km.

QE102  "Technology" according to the Cieneral Technology Note for the "use” of space launch vehicles specified in
2A004. goods specified in 9A00S5 10 9A01 1, "UAV'S specified in 9A012 or goods specified in QAT01. SA102,
9AL04 to 9ATIT], AT 120, DALIS 0 SAI2], 9BIUS5, 9B 106, 9BI15. 5B116, 9BI117.9D101 or SD103.

Technical Note:
fn Q102 UAV meany wimanned aevial vehicle systems capabie of a range excesding 300 .
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ANNEX 11
UNION GENERAL EXPORT AUTHORISATIONS
The following sections set out the Union general cxport authorisations for cortain exports.

A, EXPORTS TO AUSTRALIA, CANADA, ICELAND, JAPAN, NEW ZEALAND,
NORWAY, SWITZERLAND, INCLUDING LIECHTENSTEIN, THE UNITED
KINGDOM AND THE UNITED STATES

UNION GENERAL EXPORT AUTHORISATION No EUDOT
(referred to in point {d} of Article 12(1) of this Regulation)
Exports to Australia, Canada, [eeland, Japan, New Zealand, Norway, Switzerland, including

Liechtenstein, the United Kingdom and the United States
[ssuing authority: European Union
Part 1 - Items

This authorisation covers all dual-use items specified in any entry in Annex 1, except those listed in

Section [ of this Annex.

PE-CONS 54/20 [L/IGC/vm 1
ANNEX II RELEX.2.B EN



Part 2 — Destinations

This authorisation is valid throughout the customs territory of the Union for exports to the following

destinations:
- Australia,
- Canada,
- lceland,
— Japan,
- New Zealand,
- Norway,
Switzerland. including Liechtenstein,

- United Kingdom (without prejudice to the application of this Regulation to and in the
United Kingdom in respect of Northern [reland, in accordance with point 47 of Annex 2 to
the Protocol on Ircland/Northern Ireland (the “Protocol™) annexed to the Agreement on the
withdrawal of the United Kingdom of Great Britain and Northern Ireland from the
European Union and the European Atomic Energy Community!, listing the provisions of

Union law referred to in Article 5{(4} of the Protocol),

— United States.

Agreement on the withdrawal of the United Kingdom of Great Britain and Northem Ireland
from the European Union and the European Atomic Energy Community (OJ L 29,
31.1.2020, p. 7).
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Part 3 - Conditions and requirements for use
l. This authorisation does not authorise the export of items where:

(a} the exporter has been informed by the competent authority of the Member State in
which the exporter is resident or established that the items in question are or may be

intended, in their entirety or in part:

(1)  for usc in conncction with the development, production, handling, opecration,
maintenance, storage, detection, identification or dissemination of chemical,
biological or nuclear weapons or other nuclear explosive devices, or the
development, production, maintenance or storage of missiles capable of

delivering such weapons;

(i) for a military end-use as defined in point (b} of Article 4(1) of this Regulation

in a country subject to an arms cmbargo; or

(ii1) for use as parts or components of military items listed in the national military
list that have been exported trom the territory ot the Member State concerned
without authorisation or in breach of an authorisation prescribed by the

national legislation of that Member State;
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(b) the exporter is aware that the items in question are intended, in their entirety or in

part, for any of the uses referred to in point (a); or

(¢} the relevant items are exported to a customs-free zone or a free warehouse which is

located in a destination covered by this authorisation.

2. The exporter shall declare that the items are being exported under Union general export

authorisation No EU001 in the customs declaration.

3. The exporter who uses this authorisation shall notify the competent authority of the
Member State where the exporter is resident or established of the first use of this
authorisation within 30 days from the date when the first export took placc ot,
alternatively, and in accordance with a requirement by the competient authority of the
Member State where the exporter 1s resident or established, prior to the first use of this
authorisation. Member States shall notify the Commission of the notification mechanisim
chosen for this authorisation. The Commission shall publish the information notified to it

in the C scries of the Official Journal of the European Union.

Reporting requirements attached to the use of this authorisation and additional information
that thc Member State from which the export is made might require on items cxported

under this authorisation shall be defined by Member States.
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A Member State may require exporters resident or established in that Member State to
register prior to the first usc of this authorisation. Registration shall be automatic and
acknowledged by the competent authority to the exporter without delay and in any case

within 10 working days of receipt, subject to Article 12(7) of this Regulation,

Where applicable, the requirements set oul in the second and third subparagraphs shall be
based on those defined for the use of national general export authorisations granted by

those Member States which provide for such authorisations.
B. EXPORTS OF CERTAIN DUAL-USE ITEMS TO CERTAIN DESTINATIONS

UNION GENERAL EXPORT AUTHORISATION No EUG02
(referred to in point {(d} of Article 12(1) of this Regulation)

Exports of certain dual-use items to certain destinations
Issuing authority: Europcan Union
Part | — Items
This authorisation covers the following dual-usc itcms specificd in Annex [:
- 1A001,
- 1A003,

- 1A004,
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— 1C003.b.,

- 1C003.c.,

- 1C004,

- 1C003,

- 1C006,

- 1C0O08,

- 1C009,

- 2B008,

- 3A001.a.3.,

- 3A001.2.6.,

3A001.a.7.,

- 3A001.2.9.,

- 3A001.a.10.,

- 3A001.a.11.,

- 3A00].a.12.,

- 3A002.c.,

- 3A002..,

- 3A002.¢.,
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- 3A002.1.,
- 3C001,
- 3C002,
- 3C003,
- 3C004,
- 3C00s,
- 3C006,
Part 2 — Destinations

This authorisation is valid throughout the customs territory of the Union for exports to the following

destinations:

— Argentina,

— South Africa,
- South Korea,

- Turkey.
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Part 3 — Conditions and requirements for use

l. This authorisation does not authorise the export of items where:

(a} the exporter has been informed by the competent authority of the Member State in

which the exporter is resident or established that the items in question are or may be

intended, in their entirety or in part:

(i)

(i)

(iii)

for usc in connection with the development, production, handling, operation,
maintenance, storage, detection, identification or dissemination of chemical,
biological or nuclear weapons or other nuclear explosive devices, or the
development, production, maintenance or storage of missiles capable of

delivering such weapons;

for a military end-use as defined in point (b} of Article 4(1) of this Regulation

in a country subject to an arms cmbargo; or

for use as parts or components of military items listed in national military lists
that have been exported from the territory of the Member State concerned
without authorisation or in breach of an authorisation prescribed by the

national legislation of that Member State;

(b) the exporter is aware that the items in question are intended, in their entirety or in

part, for any of the uscs referred to in point (a); or

(¢} the relevant items are exported to a customs-free zone or a free warehouse which is

located in a destination covered by this authorisation.
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The exporter shall declare that the items are being exported under Union general export

authorisation No EUQ02 in the custoins declaration.

The exporter who uses this authorisation shall notify the competent authority of the
Member State where the exporter is resident or established of the first use of this
authorisation within 30 days from the date when the first export took place or,
alternatively, and in accordance with a requirement by the competent authority of the
Member State where the exporter is resident or established, prior to the first use of this
authorisation. Member States shall notify the Commission of the notification mechanism
chosen [or this authorisation. The Commission shall publish the information notilied to it

in the C series of the Official Journal of the Enropean Union.

Reporting requirements attached to the use of this authorisation and additional information
that the Member State from which the export is made might require on items exported

under this authorisation are defined by Member States.

A Mcmber Statc may rcquire cxporters resident or established in that Mcember State to
register prior to the first use of this authorisation, Registration shall be automatic and
acknowledged by the competent authority to the exporter without delay and in any case

within 10 working days of receipt. subject to Article 12(7) of this Regulation.

Where applicable, the requirements set out in the second and third subparagraphs shall be
based on those defined for the use of national general export authorisations granted by

those Member States which provide for such authorisations.
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C. EXPORT AFTER REPAIR/REPLACEMENT

UNION GENERAL EXPORT AUTHORISATION No EUQ3
(referred to in point {d} of Article 12(1) of this Regulation)

Export after repair/replacement
Issuing authority: European Union
Part 1 — ltems

l. This authorisation covers all dual-use items specified in any entry in Annex [, except those

listed in paragraph 2 of this Scction where:

(a}  the items were reimported into the customs territory of the Union for the purpose of
maintenance, repair or replacement, and are exported or re-exported to the country of
consignment without any changes to their original characteristics within a period of 5

years afler the date when the original export authorisation has been granted; or

(b) the items arc cxported to the country of consignment in exchange for items of the
samc quality and numbcr which were reimported into the customs territory of the
Union for maintenance, repair or replacement within a period of 5 years after the date

when the original export authorisation has been granted.
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(a)

(b)

()

Items excluded:

all items listed in Section | of this Annex;

all items listed in Scctions D and E of cach Category of Annex [;

the following items specitied in Annex [;

[A002.a.,

- 1C012.a.,

—1C227,

- 1C228,

- 10229,

— 1C230,

1C231,

— 1C236,

- 1C237,

- 1C240,

~1C350,
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1C450,

5A001.b.5.,

5A002.c.,

5A002.4d.,

5A002.¢.,

5A003.a.,

5A003.b,,

6A00l.a.2.a.1,

6A001.a.2.a.5.,

6A002.a.1.c.,

8A00L.b,,

8AN0L.c.1.,

9AQL L.
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Part2 — Destinations

This authorisation is valid throughout the customs territory of the Union for exports to the following

destinations:

- Albania,

- Argentina,

- Bosnia and Herzegovina,

— Brazil,

- Chile,

- China {including Hong Kong and Macao),
French overseas territories,

- India,

- Kazakhstan,

- Mexico,

- Montenegro,

- Marocco,

- North Macedonia,

— Russia,
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- Serbia,

- Singapore,

— South Africa,

- South Korea,

— Tunisia,

— Turkey,

- Ukraime,

— United Arab Emiratcs.

Part 3 — Conditions and requirements for use

l. This authorisation can only be used when the initial export has taken place under a Union
general export authorisation or an mitial export authorisation has been granted by the
competent authority of the Member State where the original exporter was resident or
cstablished for the export of the items which have subsequently been reimported into the
customs territory of the Union for the purposcs of maintenance, repair or replacement. This

authorisation 1s valid only for exports to the onginal end-user,
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2. This authorisation does not authorise the export of items where:

(a} the exporter has been informed by the competent authority of the Member State in

which the exporter is resident or established that the items in question are or may be

intended, in their entirety or in part:

(1)

(i)

(i11)

for use in connection with the development, production, handling, operation,
maintenance, storage, detection, identification or dissemination of chemical,
biological or nuclcar weapons or other nuclcar explosive deviees or the
development, production, maintenance or storage of missiles capable ol

delivering such weapons;

for a military end-usc as defined in point (b} of Article 4(1) of this Regulation
where the purchasing country or country of destination is subject to an arms

embargo; or

for use as parts or components of military items listed in the national military
ligt that have been exported from the territory of the Member State concerned
without authorisation or in breach of an authorisation prescribed by the

national legislation of that Member State;

(b) the exporter is aware that the items in question are intended, in their entirety or in

part, for any of the uses referred to in point {a);
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(¢} the relevant items are exported to a customs-free zone or a free warehouse which is

located in a destination covered by this authorisation;
(d) the initial authorisation has been annulled, suspended, modified or revoked; or

(e} the exporler is aware thai the end-use ol the items in question is different from that

specified in the original export authorisation.
3. On cxportation of any of the items pursuant to this authorisation, cxporters shall:

(a}  mention the reference number of the initial export authorisation in the export
declaration to customs together with the name of the Member State that granted the
authorisation, and declare that the items are being exported under Union general

export authorisation No EUQ03 in the customs declaration;

(b) provide customs officers, if so requested. with documentary cvidence of the date of
importation of the items into the Union, of any maintenance, repair or replacement of
the items carried out in the Union and of the fact that the items are being returned to

the end-user and the country trom which they were imported into the Union.
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The exporter who uses this authorisation shall notify the competent authority of the
Member State where the exporter is resident or cstablished of the first use of this
authorisation within 30 days from the date when the first export took place or,
alternatively, and 1n accordance with a requirement by the competent authority of the
Member State where the exporter is resident or established, prior to the first use of this
authorisation. Member States shall notify the Commission of the notification mechanism
chosen for this authorisation. The Commission shall publish the information notitied to 1t

in the C series of the Official Journal of the Furopean Union.

Reporting requirements attached 1o the use of this authorisation and additional information
that the Member State from which the export is made might require on items exported

under this authorisation shall be defined by Member States.

A Member Stale may require exporters resident or established in that Member Stale 1o
register prior to the first use of this authorisation. Registration shall be automatic and
acknowledged by the competent authority to the exporter without delay and in any case

within 10 working days of rceeipt, subject to Article 12(7) of this Regulation.

Where applicable, the requirements set out in the second and third subparagraphs shall be
bascd on these defined for the use of national general cxport authorisations granted by

those Membcer States which provide for such authorisations.
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5. This authorisation covers items for “repair”, “replacement” and “maintenance”, including
coincidental improvements to the original goods, ¢.g. resulting from the use of modem
spare parts or from use of a later built standard for reliability or safety reasons, provided
that this does not result in any enhancement to the functional capability of the items or

provide the items with new or additional functions.
D. TEMPORARY EXPORT FOR EXHIBITION OR FAIR

UNION GENERAL EXPORT AUTIIORISATION No EU004
(referred to in point {d} of Article 12(1) of this Regulation)

Temporary export for exhibition or fair
[ssuing authority: European Union
Part 1 Items
This authorisation covers all dual-use items specified in any entry in Annex |, except:
(a) all items listed in Scetion 1 of this Anncx;

(b) all items listed in Section D of each Category of Annex I (this does not include software

necessary to the proper functioning of the equipment for the purpose of the demonstration);

(c) all items listed in Section E of each category of Annex [;
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(d) the following items specified in Annex I:

- 1A002.a,,

- 1C002.b.4.,

- 1C010,

- 1C012.a.,

- 1C227,

— 10228,

- 1C229,

- 1230,

- 1C231,
1C230,

- 1C237,

- 1C240,

- 1C350,

- 1C450,

- 5A001.b.5.,

~ 5A002c.,
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5A002.d.,

5A002.e.,

SA003.a.,

5A003.b.,

6A001,

6A002.a.,

SA001.b.,

8A00].c.1,,

9AO11.

Part 2 — Destinations

This authorisation is valid throughout the customs territory of the Union for exports to the following

destinations:

Albania,
Argentina,

Bosnia and Herzegovina,
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- Brazil,

- Chile,

— China (including [Tong Kong and Macao),

- French overseas territories,

— India,

- Kazaklstan,

— Mexico,

- Montenecgro,

- Maorocco,

- North Macedonia,

Russia,

- Serbia,

— Singaporce,

- South Africa,

— South Korea,

- Tunisia,
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- Turkey,
- Ukraine,
- United Arab Emirates.
Part 3 — Conditions and requirements for use

l. This authorisation authorises the export of items listed in Part 1 on condition that the
export concerns temporary export for an exhibition or fair as defined in paragraph 6 of this
Part and that the items are reimported within a period of 120 days after the initial export,

complecte and without moditication, into the customs territory of the Union.

2. The competent authority of the Member State where the exporter is resident or established
may, at the exporter’s request, waive the requirement that the items are to be reimported as
stated in paragraph 1. To waive the requircment, the procedure for individual

authorisations laid down in Article 12(2) of this Regulation shall apply accordingly.
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3. This authorisation does not authorise the export of items where:

(a} the exporter has been informed by the competent authority of the Member State in

which the exporter is resident or established that the items in question are or may be

intended, in their entirety or in part:

(1)

(i)

(i11)

for use in connection with the development, production, handling, operation,
maintenance, storage, detection, identification or dissemination of chemical,
biological or nuclcar weapons or other nuclear explosive devices, or the
development, production, maintenance or storage of missiles capable ol

delivering such weapons;

for a military end-usc as defined in point (b} of Article 4(1) of this Regulation
where the purchasing country or country of destination is subject to an arms

embargo; or

for use as parts or components of military items listed in the national military
list that have been exported from the territory of the Member State concerned
without authorisation or in breach of an authorisation prescribed by the

national legislation of that Member State;

(b) the exporter is aware that the items in question are intended, in their entirety or in

part, for any of the uses referred to in point {a);
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(c)

(d)

(€}

(1)

the relevant items are exported to a customs-free zone or a free warehouse which is

located in a destination covered by this authorisation;

the exporter has been informed by a competent authority of the Member State in
which the exporter is resident or established, or is otherwise aware (e.g. from
information received from the manulacturer), that the ilems in question have been
classified by the competent authority as having a protective national security
classification marking, equivalent to or above “CONFIDENTIEL UE/EU
CONFIDENTIAL™;

their return, in their onginal state, without the removal, copying or dissemination of
any component or software, cannot be guaranteed by the exporter, or where a transter

of technology is conneeted with a prescentation:

the relevant items are to be exported for a private presentation or demonstration (e.g.

in in-housc showrooms);
the relevant items are to be merged into any production process;

the relevant items arc to be used for their intended purposc, except to the minimum
extent required for effective demonstration, but without making specific test outputs

available to third parties;

the export is to take place as a result of a commercial transaction, in particular as

regards the sale, rental or lease of the relevant items;
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(i)  the relevant items are to be stored at an exhibition or fair only for the purpose of sale,

rent or lease, without being presented or demonstrated; or

(k) the exporter makes any arrangement which would prevent him from keeping the

relevant items under his control during the whole period of the temporary export.

The exporter shall declare that the items are being exported under Union general export

authorisation No EU004 in the customs declaration.

The exporter who uses this authorisation shall notify the competent authority of the
Member State where the exporter is resident or established of the first use of this
authorisation within 30 days from the date when the first export took placc ot,
alternatively, and in accordance with a requirement by the competent authority of the
Member State where the exporter 1s resident or established, prior to the first use of this
authorisation. Member States shall notify the Commission of the notification mechanisim
chosen for this authorisation. The Commission shall publish the information notificd to it

in the C scries of the Official Journal of the European Union.

Reporting requirements attached to the use of this authorisation and additional information
that thc Member State from which the export is made might require on items cxported

under this authorisation are defined by Member States.
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A Member State may require exporters resident or established in that Member State to
register prior to the first usc of this authorisation. Registration shall be automatic and
acknowledged by the competent authority to the exporter without delay and in any case

within 10 working days of receipt, subject to Article 12(7) of this Regulation,

Where applicable, the requirements set oul in the second and third subparagraphs shall be
based on those defined for the use of national general export authorisations granted by

those Member States which provide for such authorisations.

6. For the purpose of this authorisation, “exhibition or fair” means commercial events of a
specific duration at which several exhibitors make demonstrations of their products to trade

visitors or to the general public.
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E.

TELECOMMUNICATIONS

UNION GENERAL EXPORT AUTHORISATION No EUQ)S
(referred to in point {d} of Article 12(1) of this Regulation)

Telecommunications
Issuing authority: European Union

Part 1 — Items

This authorisation covers the following dual-use items specified in Annex [

(a)

(b)

the following items of Category 3, Part I:

(i) items, including specially designed or developed components and accessories

therefor specified in SA001.b.2., SA001.c. and 5A001.d;

(il)  items specified in SBO01 and 5D001, where test, inspection and production

cquipment is concerned and software for items mentioned under point {i);

technology controlled by 5E001.4., where required for the installation, operation,
maintenance or repair of items specitied under point (a) and intended for the same

end-user.
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Part 2 — Destinations

This authorisation is valid throughout the customs territory of the Union for exports to the following

destinations:

- Argentina,

- China (including Hong Kong and Macao),

- India,

— South Africa,

— South Korea,

— Russia,
Turkey,

— Ukraine.
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Part 3 — Conditions and requirements for use

l. This authorisation does not authorise the export of items where:

(a} the exporter has been informed by the competent authority of the Member State in

which the exporter is resident or established that the items in question are or may be

intended, in their entirety or in part:

(i)

(i)

(iii)

for usc in connection with the development, production, handling, operation,
maintenance, storage, detection, identification or dissemination of chemical,
biological or nuclear weapons or other nuclear explosive devices, or the
development, production, maintenance or storage of missiles capable of

delivering such weapons;

for a military end-use as defined in point (b} of Article 4(1) of this Regulation
where the purchasing country or country of destination is subject to an arms

embargo;

for use as parts or components of military items listed in the national military
list that have been exported from the territory of the Member State concerned
without authorisation or in breach of an authorisation prescribed by the

national legislation of that Member State; or
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(iv) for use in connection with a violation of human rights, democratic principles or
the freedom of expression as defined by the Charter of Fundamental Rights of
the European Union, by using interception technologies and digital data
transfer devices tor monitoring mobile phones and text messages and targeted
surveillance of Internet use (e.g. via Monitoring Centres and Lawtul

Interception Gateways);

(b) the exporter is aware that the items in question are intended, in their entirety or in

part, for any of the uses referred to in point {a);

(¢} the exporter is aware that the items 1in question will be re-exported to any destination
other than those listed in Part 2 of this Section or in Part 2 of Section A of this Annex

and the Member States;

() the relevant items are exported to a customs-free zone or a free warehouse which is

located in a destination covered by this authorisation.

2. The exporter shall declare that the items are being exported under Union general export

authorisation No EU003 in the customs declaration.
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The exporter who uses this authorisation shall notify the competent authority of the
Member State where the exporter is resident or cstablished of the first use of this
authorisation within 30 days from the date when the first export took place or,
alternatively, and in accordance with a requirement by the competent authority of the
Member State where the exporter is resident or established, prior to the first use of this
authorisation. Member States shall notify the Commission of the notification mechanism
chosen for this authorisation. The Commission shall publish the information notitied to 1t

in the C series of the Official Journal of the Furopean Union.

Reporting requirements attached 1o the use of this authorisation and additional information
that the Member State from which the export is made might require on items exported

under this authorisation are defined by Member States.

A Member Stale may require exporters resident or established in that Member Stale 1o
register prior to the first use of this authorisation. Registration shall be automatic and
acknowledged by the competent authority to the exporter without delay and in any case

within 10 working days of rceeipt, subject to Article 12(7) of this Regulation.

Where applicable, the requirements set out in the second and third subparagraphs shall be
bascd on these defined for the use of national general cxport authorisations granted by

those Membcer States which provide for such authorisations.
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F. CHEMICALS

UNION GENERAL EXPORT AUTHORISATION No EUQM)6
(referred to in point {d} of Article 12(1) of this Regulation)

Chemicals
Issuing authority: European Union
Part 1 — Items

This authorisation covers the following dual-use items specified in Annex [

1C350:

1. Thiodiglycol (CAS 111-43-8);

2. Phosphorus oxychloride (CAS 100235-87-3);

3. Dimethyl methylphosphenate (CAS 756-79-6)

5. Methylphosphonyl dichloride (CAS 676-97-1);

6. Dimethy] phosphite (DMP} {(CAS 868-85-9);

7. Phosphorus trichloride (CAS 7719-12-2);

8. Trimethyl phosphite {TMP) (CAS 121-45-9);

9. Thionyl chloride (CAS 7719-09-7);
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19.

20.

21.

22.

24,

3-Hydroxy-1-methylpiperidine {CAS 3554-74-3);

N,N-Diisopropyl-(beta)-aminoethyl chloride {(CAS 96-79-7);

N,N-Diisepropyl-(beta)-aminocthanc thiol (CAS 5842-07-9);

3-Quinuclidinol (CAS 1619-34-7);

Potassium {luoride (CAS 7789-23-3);

2-Chloroethanol (CAS 107-07-3);

Dimethylamine (CAS 124-40-3);

Dicthyl cthylphosphonate (CAS 78-38-6);
Diethyl-N,N-dimethylphosphoramidate (CAS 2404-03-7);
Dicthyl phosphite (CAS 762-04-9):

Dimethylamine hydrochloride (CAS 506-59-2);

Cihyl phosphinyl dichloride (CAS 1498-40-4);

Ethyl phosphonyl dichloride (CAS 1066-50-8);

Hydrogen fluonide (CAS 7664-39-3);
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25.

Methyl benzilate (CAS 76-89-1);

26.  Methyl phosphinyl dichloride (CAS 676-83-3);

27.  N,N-Diisopropyl-(beta)-amino cthanol (CAS 96-80-0);

28.  Pinacoly] alcohol (CAS 464-07-3);

30.  Triethyl phosphite (CAS 122-52-1):

31. Arsenic trichloride (CAS 7784-34-1);

32, Benzilic acid (CAS 76-93-7);

33. Dicthyl methylphosphonite (CAS 15715-41-0);

34.  Dimethyl ethylphosphonate (CAS 6163-75-3);

35.  Ethyl phosphinyl difluoride (CAS 430-78-4);

36. Methyl phosphinyl difluoride {CAS 753-59-3);

37, 3-Quinuclidone (CAS 3731-38-2);

38.  Phosphorus pentachloride (CAS 10026-13-8);

39, Pinacolone (CAS 75-97-8);

40. Potassium cyanide (CAS 151-50-8);
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41. Potassium bifluoride (CAS 7789-29-9);

42, Ammonium hydrogen fluoride or ammonium bifluoride (CAS 1341-49-7);
43, Sodium fluoride (CAS 7681-49-4):

44, Sodum bifluoride (CAS 1333-83-1);

45.  Sodium cyanide (CAS 143-33-9);

46. Triethanolamine (CAS 102-71-6);

47.  Phosphorus pentasulphide (CAS 1314-80-3);
48. Di-isopropylamine (CAS 108-18-9);

49.  Diethylaminoethanol {CAS 100-37-8);

50.  Sodium sulphide {CAS 1313-82-2);

51.  Sulphur monochloride (CAS 10025-67-9);
52.  Sulphur dichloride (CAS 10545-99-0};

53.  Triethanolaminc hydrochleride (CAS 637-39-8);
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54. N,N-Diisopropyl-(beta}-aminoethyl chloride hydrochloride (CAS 4261-68-1);

55.  Methylphosphonic acid (CAS 993-13-3);

56. Dicthyl methylphosphonate (CAS 683-08-9):

57.  N,N-Dimethylaminophosphoryl dichloride (CAS 677-43-0);

58.  Trusopropyl phosphite (CAS 116-17-6);

59. Ethyldiethanolamine (CAS 139-87-7);

00).  O,0-Diethyl phosphorothioate (CAS 2465-65-8);

61.  0,0-Dicthyl phosphorodithioate (CAS 298-06-6);

62.  Sodum hexafluorosilicate (CAS 16893-85-9),

63. Mcthylphosphonothioic dichloride (CAS 676-98-2);

64. Diethvlamine (CAS 109-89-7);

65.  N,N-Diisopropylaminoethanethiol hydrochloride (CAS 41480-75-5).
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1C450.a.;

4.  Phosgene: Carbonyl dichloride (CAS 75-44-5);
5. Cyanogen chloride (CAS 506-77-4);
6.  Hydrogen cyvanide (CAS 74-90-8);
7. Chloropicrin: Trichloronitromethane (CAS 76-06-2);
1C450.b.:
1. Chemicals, other than those specified in the Military Goods Controls or in 1350,
containing a phosphorus atom to which is bonded one methyl, ethyl or propyl
(normal or iso} group but not further carbon atoms;
2. N,N-Dialkyl [methyl, ethyl or propyl (normal or iso}] phosphoramidic dihalides,
other than N.N-Dimethylaminophosphoryl dichloeride which is specified
in 1C350.57;
3. Dialkyl [methyl, ethyl or propyl (normal or is0)] N,N-dialkyl [methyl, ethyl or propyl
(normal or iso}]-phosphoramidates, other than
Diethyl-N,N-dimethylphosphoramidate which 1s specified in 1C350;
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N,N-Dialkyl [methyl, ethyl or propyl {normal or iso}] aminoethyl-2-chlorides and
corresponding protonated salts, other than N ,N-Diisopropyl-(beta)-aminocthyl
chloride or N,N-Diisopropyl-(beta)-aminoethyl chlonide hydrochloride which are
specified in 1C350;

5. N,N-Dialkyl [methyl, ethyl or propyl {(normal or 1s0)] aminoethane-2-ols and
corresponding protonated salts, other than N,N-Diisopropyl-(beta)-aminoethanol
(CAS 96-80-0) and N,N-Diethylaminoethanol (100-37-8) which are specified
in 1C350;
6. N,N-Dialkyl [methyl, ethyl or propyl (normal or 1s0)] aminoethane-2-thiols and
corresponding protonated salts, other than N,N-Diisopropyl-{beta)-aminoethane thiol
(CAS 5842-07-9) and N,N-Diisopropylaminocthancthiol hydrochloride
(CAS 41480-75-5) which are specified in 1C350;
8. Methyldicthanolamine (CAS 105-59-9).
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Part2 — Destinations

This authorisation is valid throughout the customs territory of the Union for exports to the following

destinations:
- Argentina,

- South Korea,

- Turkey,
— Ukrainc.

Part 3 — Conditions and requirements for use
l. This authorisation does not authorise the export of items where:

(a}  the exporter has been informed by the competent authority of the Member State in
which the exporter is resident or cstablished that the items in question are or may be

intended, in their entirety or in part:

(1)  for usc in connection with the development. production, handling. opcration.
maintenance, storage, detection, identification or dissemination of chemical,
biological or nuclear weapons or other nuclear explosive devices, or the
development, production, maintenance or storage ot missiles capable of

delivering such weapons;
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(i) for a military end-use as defined in point (b} of Article 4(1) of this Regulation
where the purchasing country or country of destination is subject to an arms

embargo; or

(iti) for use as parts or components of military items listed in the national military
list that have been exported [rom the territory of the Member State concerned
without authorisation or in breach of an authorisation prescribed by the

national legislation of that Member State;

(b) the exporter is aware thai the ilems in quesiion are intended, in their entirety or in
part, for any of the uses referred to n point (a);

(¢} thc exporter is aware that the items in question will be re-cxported to any destination
other than those listed in Part 2 of this Section or in Part 2 of Section A of this Annex
and the Member States; or

(d) the relevant items are exported to a customs-free zone or a free warehouse which 1s
located in a destination covered by this authorisation,

2. The exporter shall declare that the items are being exported under Union gencral cxport

authorisation No EUQ06 in the customs declaration.
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The exporter who uses this authorisation shall notify the competent authority of the
Member State where the exporter is resident or cstablished of the first use of this
authorisation within 30 days from the date when the first export took place or,
alternatively, and 1n accordance with a requirement by the competent authority of the
Member State where the exporter is resident or established, prior to the first use of this
authorisation. Member States shall notify the Commission of the notification mechanism
chosen for this authorisation. The Commission shall publish the information notitied to 1t

in the C series of the Official Journal of the Furopean Union.

Reporting requirements attached 1o the use of this authorisation and additional information
that the Member State from which the export is made might require on items exported

under this authorisation shall be defined by Member States.

A Member Stale may require exporters resident or established in that Member Stale 1o
register prior to the first use of this authorisation. Registration shall be automatic and
acknowledged by the competent authority to the exporter without delay and in any case

within 10 working days of rceeipt, subject to Article 12(7) of this Regulation.

Where applicable, the requirements set out in the second and third subparagraphs shall be
bascd on these defined for the use of national general cxport authorisations granted by

those Membcer States which provide for such authorisations.
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G. INTRA-GROUP EXPORT OF SOFTWARE AND TECHNOLOGY

UNION GENERAL EXPORT AUTHORISATION No EUQM)7
(referred to in point {d} of Article 12(1) of this Regulation)

Intra-group export of software and technology
Issuing authority: European Union
Part | — ltems

This authorisation covers all technology and software specified in Annex I, except those listed in
Section [ of this Annex and technology and softwarc related to items under 4A005, 4D004,
4L001.¢c, 5A001.fand 5A001 .

Part 2 Destinations

This authorisation 1s vahd throughout the customs termitory of the Union for exports of software and

technology to the following destinations:
— Argentina,
Brazil,
- Chile,
- India,

- Indonesia,
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- Israel,

- Jordan,

— Malaysia,

- Mexico,

- Morocco,

— Philippines,
- Singapore,

— South Africa,
- South Korea,
- Thailand,

Tunisia.
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Part 3 - Conditions and requirements for use

l. This authorisation authorises the export of software and technology listed in Part | by any
exporter that is a legal person established in a Member State to a company wholly owned
and controlled by the exporter {subsidiary) or to a company directly and wholly owned and

controlled by the same parent company as the exporter (sister company), provided that:

(a}  the parent company that directly controls the exporter and the entity ultimately
controlling the exporter arc resident or established in a Member State or in a country

covered by Union general export authorisation No EU001; and

(b) the parcent company that directly controls the exporter provides a binding guarantce

for the sister company’s compliance with the requirements of this authorisation; and

For the purpose of this authorisation, a parent company controls another company

when it is capable of exercising decisive influence on it;

(c} the exported software and technology will be exclusively used for the commercial
product development activities of the exporter and the subsidiary or sister company
respectively, and, in the case of employees, pursuant to the agreement establishing

the employment relationship; and
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(d) the exported software and technology and any products resulting therefrom remain
under the complete control of the exporter, or, for the purposc of fulfilling the
requirements of this authorisation when the export is directed to a sister company,
under the complete control of the parent company that directly controls the sister

company and will not be shared with any other entity; and

(e) the exported software and technology will be returned to the exporter and completely
deleted by the subsidiary or sister company when the development activity has been
completed or in the event that the subsidiary or sister company is acquired by any
other entity. Any resulting developed technology will also be transmitted 1o the

exporter and completely deleted by the subsidiary or sister company.
2. This authorisation docs not authorise the export of software and technology where:

(a} the exporter has been informed by the competent authority of the Member State in
which the cxporter is cstablished that the software or technology in question is or

may be intended, in its entircty or in part:

(i)  for use in connection with the development, production, handling, operation,
maintcnance, storage, detection, identification or dissemination ot chemical,
biological or nuclear weapons or other nuclear explosive devices, or the
development, production, maintenance or storage of missiles capable of

delivering such weapons;
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(i) for a military, paramilitary, police, intelligence, surveillance end-use or other
security end-use by the government or by entities acting on behalf of the

government;

(iti) for use as parts or components of military items listed in the national military
list that have been exported [rom the territory ol the Member State concerned
without authorisation or in breach of an authorisation prescribed by the

national legislation of that Member State; or

(iv} [or use in connection with a violation of human rights, democratic principles or
the freedom of expression as defined by the Charter of Fundamental Rights of

the European Union;

(b) the exporter i1s aware that the software or technology in question 1s intended, in its
entirety or in part, for any of the uses referred to in point (a);
(¢} the exporter is aware that the software or technology in question will be re-expotrted
to any destination other than those listed in Part 2 of Section A of this Annex and the
Member States; or
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(d) the exporter is aware that the consignee or end-user of the items in question is a
military, paramilitary, police or intelligence service, or another governmental service
for security, or that the items are intended for entities acting on behalf of any of the

aforementioned services.

A Member State may adopt national legislation expanding points (b) and (c¢) 1o cover
circumstances where the exporter has grounds for suspecting that the software or

technology in question are intended for the uses referred to in point (b} or {c).

3. The exporter intending o use this authorisation shall implement an Internal Compliance
Programme.
4. The cxporter shall declare that the items are being exported under Union genceral cxport

authorisation No EU007 in the customs declaration in the case of tangible export of

software or technology.

5. The exporter intending to use this authorisation shall register prior to the first use of this
authorisation with the competent authority of the Member State where the exporter 1s

established.

Registration shall be automatic and acknowledged by the competent authority to the

exporter within 10 working days of receipt.
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6. The exporter who uses this authorisation shall notify the competent authority of the
Member State where the exporter is established of the first use of this authorisation no later

than 30 days prior to the date of the first export.

7. The exporter who uses this authorisation shall report to the competent authority of the
Member Stale where the exporter is established on the use of this authorisation. The report
on the use of this authorisation shall be produced at least once per year and shall include at

least information regarding:
(a} the description of the software and technology;
(b)  wherc available, the quantity and the value of the sofiware and technology;

(¢} the subsidiaries, sister companies and parent companies involved under this

authorisation.

Additional information that the Member State from which the export is made might require

on items exported under this authorisation shall be defined by Member States.
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H. ENCRYPTION

UNION GENERAL EXPORT AUTHORISATION No EUMS
(referred to in point {d} of Article 12(1) of this Regulation)

Encryption

Issuing authority: European Union

Part 1 — [tems
l. This authorisation covers dual-use items specified in Annex [, as follows:
- 5A002.a.2,
- 5A002.a.3,

5A002.b., only “cryptographic activation token” converting, by means of
“cryptographic activation”, an item not specified in Category 5, Part 2. into an item
specificd in 3A002.a. as above or SD002.c.1. as below, and not released by the

Cryptography Note (Note 3 in Category 5, Part 2),

5D002.a.1., only “Software” specially designed or moditied for the “use” of
equipment specified in 5A002.a. as above or “software” specified in 5D002.c.1. as

below,
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- 5D002.b., “Software™ having the characteristics of a “cryptographic activation

token™ specificd in 5A002.b. as above,

- 5D002.c.1., only “Software™ having the characteristics of, or performing or

simulating the functions of equipment specified in SA002.a. as above,

- 5E002.b., only “Technology” having the characteristics of a “cryptographic

activation token™ specified in 5A002.b. as above.
2. This authorisation shall be vahd only if the items meet all of the following conditions:

(a}  the items usc only published or commercial cryptographic standards that have been

approved or adopted by internationally recognised standard bodies;

(b) the items do not use cryptographic standards specially designed for government use
(c.g. the eryptographic standards used in public safety radio systems, such as

TETRA, TETRAPOL and P25); and

(¢} any cryptographic functionality uscd by the items cannot be casily changed by the

1SCT.
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3. This authorisation shall not be used if®

(a)

the exporter has been informed by the competent authority of the Member State in
which the exporter is resident or established, or is otherwise aware (e.g. from
information received from the manufacturer), that the items in question have been
accredited or otherwise [ormally approved by the designated authority in a
Member State (or are in the process of accreditation or other formal approval) to
transmit, process or store ¢lassified information, equivalent to or above

“RESTREINT UE/EU RESTRICTED™;

the exporter has been informed by the competent authority of the Member State in
which the exporter is resident or established, or is otherwise aware (e.g. from
information rcecived from the manufacturer), that the items in question have been
classified by the designated authority in a Member State (or are in the process of
classification) as having a protective national security classification marking,

equivalent to or above “RESTREINT UE/EU RESTRICTED™.

Part 2 — Destinations

This authorisation is valid throughout the customs territory ot the Union for cxports to all

destinations, excluding:

(a) destinations eligible for expott under Union general export authorisation No EU00I;
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(b) Afghanistan, Armenia, Azerbaijan, Belarus, Cambaodia, Central African Republic, China
(including Hong Kong and Macao), Congo, Democratic Republic of the Congo, Egypt,
Erntrea, Georgia, Iran, Iraq, Israel, Kazakhstan, Kyrgyzstan, Lebanon, Libya, Malaysia,
Mali, Mauritius, Mongolia, Myanmar/Burma, North Korea, Oman, Pakistan, Qatar, Russia,
Saudi Arabia, Somalia. South Sudan, Sudan, Syria, Tajikistan, Turkmenistan, United Arab

Emirates, Uzbekistan, Venczuela, Yemen, Zimbabwe;

(c) any destination, other than those listed in point (b}, subject to an arms embargo or subject

to restrictive measures of the Union applicable to dual-use items.
Part 3 — Conditions and requirements for use
l. This authorisation docs not authorisc the export of items where:

(a}  the exporter has been informed by the competent authority of the Member State in
which the exporter is resident or cstablished that the items in question arc or may be

intended, in their entirety or in part:

(i)  for use in connection with the development, production, handling, operation,
maintenance, storage, detection, identification or dissemination of chemical,
biological or nuclear weapons or other nuclear explosive devices, or the
development, production, maintenance or storage of missiles capable of

delivering such weapons;
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(i) for a military, paramilitary, police, intelligence, surveillance end-use, or other
security end-use by the government or by entities acting on behalf of the

government;

(iti) for use as parts or components of military items listed in national military lists
that have been exported [rom Lhe territory of the Member State concerned
without authorisation or in breach of an authorisation prescribed by the

national legislation of that Member State; or

(iv} [or use in connection with a violation of human rights, democratic principles or
the freedom of expression as defined by the Charter of Fundamental Rights of

the European Union;

(b) the exporter is aware that the items in question are intended, in their entirety or in
part, for any of the uses referred to in point (a);
(¢} the exporter is aware that the items in question will be re-exported to any destination
excluded by point (b) or (¢} of Part 2 of this authorisation;
(d) the relevant items arc cxported to a customs-free zone or a free warchouse which is
located in a destination covered by this authorisation;
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(e} the exporter is aware that the consignee or end-user of the items in question is a
military, paramilitary, police or intelligence service, or another governmental service
for security, or that the items are intended for entities acting on behalf of any of the

aforementioned services; or

(B the export is controlled by virtue of any entry in Annex | not specified mn this

authorisation,

2. Where a customs declaration is required, the cxporter shall declare that the itcms arc being

exported under Union general export authorisation No EUOOR in the customs declaration.

3. The cxporter intending to usc this authorisation shall register prior to the first usc of this
authorisation with the competent authority of the Member State where the exporter 1s
resident or established, Registration shall be automatic and acknowledged by the

competent authority to the exporter within 10 working days of receipt.

4. The registered exporter shall notify the first use of this authorisation to the competent
authority of the Member State where the registered exporter is resident or established, no

later than 10 days before the date of the first export.
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5. The exporter shall, at the request of the competent authority of the Member State where the

exporter is resident or established, submit technical data of any export planned or

conducted under this authorisation. If such technical data has been requested in relation to

a specific item and the technical data changes, the exporter shall notify the competent

authority of this without delay. The technical data shall include at least the following

information regarding the item:

(a} manufacturer;
(b) product name;
(¢} model number;
(d) item description - a brief general description of the item such as might be contained
in a product brochure;
(e} if necessary, as determined by the competent authority, technical specifications,
which shall include:
(1)  alist of all relevant eryptographic algorithms. including associated Key
management, related to data confidentiality;
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(i)  a list of any protocols to which the item adheres;

(iti) specification of pre- or post-processing of data, such as compression of plain

text or packetizing of encrypted data;

(iv} delails of programming interfaces that can be used 10 gain access o the

cryptographic functionality of the item;
(f)y  export control classification.

The competent authority of the Member State where the exporter is resident or established
may, for rcasons of national sccurity, prohibit the exporter from using this Union general
export authorisation for any item mentioned in Part 1. The Member State concerned shall

inform the Commission and the other Member States on the use of this provision.

The registered exporter shall at the request of the competent authority of the Member State
where the registered exporter is resident or established report on the use of this
authorisation. Upon request, the report on the use of this authorisation shall be produced at

least once per year and shall include at least the following information:
(a}  export control classification of the dual-use items;
(b) thc quantity and the valuc of the dual-usc items;

(¢} the name and address of the consignee;
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(d) where known, the end-use and end-user of the dual-use items;
(e} areference to the last submission of technical data for the dual-use items.

L. LIST REFERRED TO IN POINT (A) OF ARTICLE 12(6) OF THIS REGULATION
AND SECTIONS A, C, D AND G OF THIS ANNEX

The entries do not always provide a complete description of the items and the related notes in

Annex [. Only Annex [ provides a complete description of the items.

The mention of an item in this Section does not affect the application of the General Software Note

(GSN) sct out in Anncx L.
- all items specified in Annex IV,

- 0CO01 “Natural uranium” or “depleted uranium” or thorium in the form of metal, alloy,
chemical compound or concentrate and any other material containing one or more of the

foregoing,
— 0C002 “Special fissile materials” other than those specified in Annex IV,

0D001 “Software” specially designed or moditied for the “development™, “production” or
<" of goods specified in Category 0, in so far as it relates to 0C001 or to those items

of 0C002 that are excluded from Annex 1V,
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0E001 “Technology™ in accordance with the Nuclear Technology Note for the
“*development”, *production™ or ... of goods specified in Category 0, in so far as it

relates to OC00] or to those items of OCO)2 that are excluded from Annex 1V,

1A 102 Resaturated pyrolised carbon-carbon components designed for space launch

vehicles specified in 9A004 or sounding rockets specilied in 9A104,
1C351 Human and animal pathogens and “toxins”,

1C353 Genetic elements and genetically modified organisms,
1C354 Plant pathogens,

1C450.a.1. Amiton: 0,0-Diethyl S-[2-(diethylamino)ethyl] phosphorothiolate (78-53-5)

and corresponding alkylated or protonated salts,
1C450.a.2. PFIB: 1,1,3,3,3-Pentafluoro-2-(trifluoromethyl)- | -propene (382-21-8),

7E104 “Technology™ for the integration of tlight control, guidance and propulsion data

into a flight management system for optimisation of rocket system trajectory,

9A009.a. Hybrid rocket propulsion systems with total impulse capacity exceeding 1.1

MNs

2

9A 117 Staging mechanisms, separation mechanisms and interstages usable in “missiles™.
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ANNEX 111

MODELS FOR AUTHORISATION FORMS

(referred to in Article 12(2} ol this Regulation)

A. Modecl for individual or global export authorisation forms

When granting the export authorisations, Member States will strive to ensure the visibility of the

naturc of the authorisation (individual or global) on the form issued.

This export authorisation is valid in all Member States ot the European Union until its expiry date.

ELROPEAN LUNION

EXPORT OF DUAL-USE ITEMS {Reg. (EU} ...7)

1. FExporter No

2. [dentification number | 3. Expiry date

(it applicable}

4, Contact point details

5. Consignee

0. [ssuing authority

L
“Z 7. Agent/Representative No
5 (if different from
> exporler)
8. Country of consignmenl Code
9. Liwd-user (if ditferent from 10. Member State of current or | Code
consignee) future location of the items
I'1. Member State of intended Conde
entry into the customs cxport
procedure
1 12, Country of final destination | Code
* 0OJ: Please insert the number of this Regulation.
PE-CONS 5420 [LAJGC/ vm 1
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13. Description of the items' 14. Country of origin Code?

15. Harmonised System 16. Control list No
ar Combined (for listed items)
Nomenelature Code (if
applicable with 8 digit;
CAS number il available)

17. Currency and Value I8. Quantity of the

items
19. End-use 20. Contract | 21, Customs export procedure
date (if
applicable)

22. Additional information required by national legislation (to be speciticd on the form)

Available for pre-printed information

At discretion of Member States

For completion by
issuing authority

. Stamn
Signature amp

Issuing Authority

Date

1 If needed, this description mmay be given in one or more attachments to this form (1bis). In
this ¢ase, indicate the exact number of attachments in this box, The description should be
as precise as possible and integrate, where relevant, the CAS or other references for
chemical items 1n particular.

PE-CONS 54/20 [L/IGC/vm 2
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EUROPEAN UNION

EXPORT OF DUAL-USE ITEMS {Reg {EU} ...7)

1 1. Exporter 2. ldentification number
Bis
13, Description of the items 14, Country of origin Code?
15, Commodity code 16. Control list No
(if applicable with & {for listed items)
digi; CAS number if
available)
17. Currency and 18. Quantity of the
Value ilems
13. Deseription of the items 14, Country of origin Code®
b L5, Commodity code 16. Control hist No
E {1t applicable with 8 {for listed items)
U digit: CAS number if
— avallable)
L7, Currency and 18. Quantity of the
Value items
13, Description of the items 14, Country of origin Code’
15, Conmwedity code 16, Control list No
17, Curreney and value | 18, Quantity ot the
items
13. Description of the {tems 14. Country of origin Code’
|5, Commodity code 16. Control list No
17, Currency and value | 18, Quantity ol the
Items
* 0J: Please insert the number of this Regulation.
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13, Deseription of the items 14, Country of origin Code?
15, Commodity code 16. Control list No
17, Currency and value | 18. Quantity of the

flems

13, Deseription of the items 14. Country of orgin Code®
13, Commuedity code L&, Control list No
17, Currency and value | 18, Quantity of the

items

13. Description of the items 14, Country of origin Code’
15, Commuadity code 16. Control list No
L7, Currency and value | 1R Quantity of the

items

13. Description of the items

. Country of origin

Code”

15, Commuodity vode 16. Control list No
17, Currency and value | 1R, Quantity of the
items
13, Description of the llems 14, Country of origin Code?
15, Commadity code 16. Control list No
17, Currency and value | 18. Quantity of the
items
13, Deseription of the items L4, Country of origin Code?

15, Commuodity code 16, Control list No
17. Currency and value | 18. Quantity of the
ftems
PE-CONS 54/20 [L/IGC/vm 4
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deducted on this occasion.

Note: In part | of column 24, write the quantity sfill available and in part 2 of column 24, write the guantity

of unit)

23, Net quantity'value (Net mass/other unit with indication

24. In numbers

25, In words for
quantity/value
deducted

26. Costoms document
{Type and number) or
extract {No) and date of
deduction

27 Member state, name
and signature, stamp of
deduction

ta
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B. Model for brokering services / technical assistance authorisation forms

EUROPLAN UNION

(referred to in Article 13(5) of this Regulation)

PROVISION OF BROKERING SERVICES / TECHNICAL ASSISTANCE (Reg. (EL} ...)

|. Broker! Provider No
of technical

assistance/

Applicant

2. [dentification number 3. Expiry date
(it applicablc)

4. Contact point details

5. Exporter in originating third
country (if applicable)

7. Consignee No

0. Lssuing authority

8. Member State in which the broker / provider of Codel
technical assistance is resident or cstablished
9. Originating country! Country of location of the ilems | Code!'
subject of brokering services
w 10, End-user in third country of I, Country of destination Code!
> destination {if different from
SR N JJLr
o consignee) 1 2. Third parties involved. e.g. agents (if applicable}
-
I
* 0l please insert the number of this Regulation.
! See Regulation (EC) No 1172/95 (0] L 118, 25.5.1995, p. 10).
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13, Description of the items / technical
assistancce,

14, Harmonised System or
Combined Nomenclature
Cude {if applicable)

15. Control list No {if
applicable)

16. Currency and Value

17. Quantity of the
items (1f applicable}

18, End-use

19, Additional intformation required by national legislation {to be specified on the torm)

Available tor pre-printed intormation

At discretion of Member States

For completion by issuing authority

Signature

Issuing Authority

Stamp

Dhate
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C. Common elements for publication of national general export authorisations
in national Official Journals

(referred to in point (b} of Article 12(6) of this Regulation)

1. Title of the national general export authorisation
2. Authority 1ssuing the authorisation
3. EU validity. The following text shall be used:

“This is a national general export authorisation under the terms of Article 12(6) of
Regulation (EUY} +[...]. This authorisation, in accordance with Article 12(6) of that

Regulation, is valid in all Member States of the European Union.”
Validity: according to national practices.

4. ltems concerned: the following introductory text shall be used:
“This export authorisation covers the following items’

5. Destinations concerned: the following introductory text shall be used:

“This export authorisation is valid for exports to the following destinations’

6. Conditions and requirements

+ 0J: please insert the number of this Regulation.
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ANNEX TV

LIST OF DUAL-USE ITEMS REFERRED TO IN ARTICLE 11(1) OF THIS REGULATION

The entries do not abways cover the complete description of the item and the rvelated notes in Annex
I'. Only Annex I provides for the complete description of the items.

The mention of an item in this Annex does not affect the application of the provisions concerning
muass-market products in Anpex 1,

The terms appearing in straight double quotes are defined terms in the global definitions list of
Annex /.

PART
(possibility of National General Authorisation for intra-Union trade)

Items of stealth technology

LCO01 Materials specially designed for absorbing electromagnetic radiations, or
intrinsically conductive polymers,

N.B. SEE ALSQ 1C10]

! The differences i the wordings/scopes between Annex [ and Annex IV are indicated with
beld italic text.
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1C101 Materials and devices for reduccd obscrvables such as radar reflectivity,
ultraviolet/infrared signaturcs and acoustic signaturcs. other than thosc
specified in 1C001, usable in 'missiles’, "missile” subsystems or unmanned
aerial vehicles specified in 9A012.
Note: 1C10! does not control maierials if such goods are formulaied solely
Jor civil applications.
Technical Note:
I 1CI0T ‘missiles” means complete rocket svstems and unmanned aerial
vehicle sysiems capable of a range exceeding 300 km.

1D103 "Software" specially designed for analysis of reduced observables such as
radar reflectivity, ultraviolet/infrared signatures and acoustic signatures,

1E101 "Technology" according to the GTN for the "use” of goods specified in
1C101 or 1D103.

1E102 "Technology" according to the GTN for the "development” of "software”
specified in 1D103.

6B008 Pulsc radar cross-section measurciment systems having transmit pulse widths
of 100 ns or less and specially designed components therefor.
N.B. SEE ALSO 6B108

6B108 Systems specially designed for radar cross section measurement usable for
'missiles' and their subsystems,
Technical Note:
In 68108 'missile’ means complele rockel svstems and unmanned aerial
vehicle systems capable of a range exceeding 300 km.
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Items of the Union strategic control

LAOO7 Equipment and devices, specially designed to initiate charges and
devices containing “cnergetic materials”, by clectrical mceans, as
follows:

NB. SEE ALSO MILITARY GOQODS CONTROLS, 34229 AND
34232,

a.  Explosive detonator firing sets designed to drive multiple
controlled detonators specified in 1A007.b. below;
b. Elecetrically driven explosive detonators as follows:
. 1. Expleding bridge (EB):

2. Exploding bridge wirc (EBW):
3. Slapper;
4, Exploding foil imtiators (EFI),

Note: 14007.b. does not control detonators using only primary
explosives, such as lead azide.

1C239 High explosives, other than those specified in the Military Goods
Controls, or substanccs or mixturcs containing morc than 2% by
weight thereof, with a crystal density greater than 1,8 giem® and
having a detonation velocity greater than 8 000 m/s.

LE201 "Technology" according to the General Technology Note for the
"use” of goods specified in 1C239.
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3JA229 High-current pulsc gencrators, as follows ...
N.B. SEE ALSO MHITARY GOODS CONTROLS

3A232 Multipoint initiation systems, other than thosc specified in
1A007above, as follows ...
N.B. SEE ALSO MILITARY GOODS CONTROLS

3E201 "Technology” according to the General Technology Note for the
"use" of equipment specitied in 3A229 or 3A232.

6A001 Acoustics, limited to the following:

6A001.a.1.b. Object detection or location systems, having any of the following:

1. A transmitting frequency below 5 kHz;

6. Designed to withstand ... ..

6A001.a.2.a.2.

Hydrophones ... Incorporating ...

6A001.a.2,a.3.

6A001.a.2.a.6.

Hydrophones ... Having any ..,

Hydrophones ... Designed for ...

6A001.a.2.b.

6A00].a.2.c.

Towed acoustic hydrophone arrays ...

Processing equipment, specially designed for real time application
with towed acoustic hydrophone arrays, having "uscr-accessiblc
programmability” and time or frequency domain processing and
correlation, including spectral analysis, digital filtering and
beamforming using Fast Fourier or other transforms or processes;
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6A001.a.2.c.

6A001.a.2.1.

6D003 a.

8A002.0.3.

SEQ02.a.

Bottom or bay-cable hydrophonc arrays, having any of the
following:

1. Incorporating hydrophones ..., or
2. Incorporating multiplexed hydrophone group signal modules .. .;

Processing cquipment, specially designed for real time application
with bottom or bay cable systems, having "user-accessible
programmability” and time or frequency domain processing and
correlation, including spectral analysis, digital filtering  and
beamforming using Fast Fourier or other transforms or processes;

"Software" for the "real-time processing" of acoustic data;

Noise reduction systems designed for use on vessels of 1 000 tonnes
displacement or more, as follows:

b. 'Active noisc reduction or cancellation systems’, or magnetic
bearings, specially designed for power transmission systems,
and incorporating electronic control systems capable of actively
reducing equipment vibration by the generation of anti-noise or
anti-vibration signals directly to the source;

Technical Note:

Active noise reduction or cancelfation svstems' incorporafe
elecironic control svstems capable of actively reducing equipment
vibration by the generation of anti-noise or anti-vibration signals
directlv to the source.

"Technology" for the "development", "production”, repair, overhaul
or refurbishing (re-machining) of propellers specially designed for
underwater noise reduction.
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Items of the Union strategic control— Cryptanalysis — Category §, Part 2

SAM4.a.

5D002 a.

5D002.c.

S5EQ02 .a.

Equipment designed or modified to perform ‘cryptanalytic functions'.
Note: SAN04.a. includes systems or equipment, designed or modified to
perform  ervptanalvtic  functions’ by means  of  reverse

engineering.

Technical Note:

‘Cryptanalytic functions’ are functions designed to defeat crvptographic
mechanisms in order to derive confidential variables or sensitive data,
including clear text, passwords or cryptographic keys.

"Software” specially designed or moditied for the "development”,
"production” or "use" of any of the following:

3. Equipment as follows:
a. Equipment specified in SA004.a.;
b. Equipment specified in 5A004.b.;

"Software" having the characteristics of, or performing or simulating the
functions of, any of the following:

3. Equipment as follows:
a. Equipment specified in SA004.a.;
b. Equpment specified in 5A004.b.;

T "

Only "technology” for the "development”. "production” or "use” of the
goods specified in 5SA004.3, 5D002.a.3. or 5D002.¢.3. above.
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Items of the MTCR technology

TAL1L7

"Guidance sets", usable In "missiles" capable of achieving system
accuracy of 3,33% or less of the range (c.g., a 'CEP' of 10 km or less at a
rangc of 300 km), except "guidance sets” designed for missiles with a
range under 300 km or manned aircraft.

Technical Note:

I 74117 "CEP’ (Circular Error Probable or Circle of Equal Probabilitv)
is a measure of accuracy, defined as the radius of the circle centred at the
target, at a specific range, in which 50% of the pavioads impact.

7B00]

7B003

Test, calibration or alignment equipment specially designed for
equipment specified in 74117 above.

Note: 7BO0I does not controf test, calibration or alignment equipment
for "Maintenance Level [' or 'Maintenance Level i1

Equipment specially designed for the “"production” of cquipment
specified in 74117 above.

7B103

7D101

"Production facilities”" specially designed for equipment specified in
7A117 above.

"Software" specially designed for the "use" of equipment specified in
7B003 or 7B103 above.

7EO0]

"Technology" according to the General Technology Note for the
"development” of equipment or "software” specified in 74117, 7B003,
7B103 or D101 above.
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TEQO2

"Technology" according to the General Technology Note for the
"production” of equipment specificd in 74117, 7B003 and 7B103 above.

7E101

9A004

"Technology" according to the General Technology Note for the "use” of
equipment specified in 7A117, 7BO03, 7B103 and 7D10] above.

Space launch vehicles capable of delivering at least a 500 kg payload to
a range of at least 300 km.

N.B. SEE ALSO 94104,

Note 1: 94004 does not control paviouds.

9A005

QA7 .a.

Liquid rocket propulsion systems containing any of the systems or
components specified in 9A006 wusable for space launch vehicles
specified in 94004 above or sounding rockets specified in 94104 below.

NB. SEE ALSO 94105 and 94119

Sohid rocket propulsion systems, uwsable for space launch vehicles
specified in 94004 above or sounding rockets specified in 94104 below,
with any of the following:

N.B. SEE ALSO 94119,

a. Total impulse capacity exceeding |,]1 MNs;
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9A008.d. Components, as follows, specially designed for solid rocket propulsion
systems:

NB. SEE ALSO 94108.¢c.

d. Movable nozzle or secondary fluid injection thrust vector control
sysiems, usable for space launch vehicles specified in 94004
above or sounding rockets specified in 94104 below, capable of
any of the following:

1. Omni-axial movement exceeding £ 5°;
2. Angular vector rotations of 20°%s or more; or
3. Angular vector accelerations of 40°/s° or more.

9A 104 Sounding rockcts, capable of delivering at least a 500 kg payvioad fo a
range of at least 300 km.

N.B. SEE ALSO 94004.

9A105.a. Liquid propellant rocket engines, as follows:

NB. SEE ALSO 94119,

a. Liguid propellant rocket engines usable in 'mussiles’, other than
thosc specified in 9A005, integrated, or designed or modificd to be
integrated, into a liquid propellant propulsion system which has a
total impulse capacity equal to or greater than 1,1 MNs having a
total impulse capacity equal to or greater than 1.1 MNs; excepf
liquid propellant apogee engines designed or modified for satellite
applications and having all of the following:

1. nozile throat diameter of 20 mm or less; and
2, 2. combustion chamber pressure of 15 bar or less,
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9A106.c.

Systems or components, other than those specified in 9A006, usable in
"missiles"”. as follows, specially designed for liquid rocket propulsion
systems:

¢. Thrust vector control sub-systems, except those designed for
rocket systems that are not capable of delivering at least a 500 kg
payload to a range of at Ieast 300 km.

Technical Note:

Examples of methods of achieving thrust vector conirol specified in
9A4106.c. are:

{. Flexible nozzle,

2. Fluid or secondarv gas injection;

3. Movable engine or nozzle;

4. Deflection of exhaust gas stream (et vanes or probes), or
5. Thrust tabs.

SA10R.c.

Components, other than those specified in QA008, usable in 'missiles’ ay
follows, specially designed for solid rocket propulsion systems:

¢. Thrust vector control sub-systems, except those designed for
rocket systems that are not capable of delivering at least a 500 kg
pavload to a range of at least 300 km.

Technical Note:

Examples of methods of achieving thrust vector contrel specified in

94108.¢. are:

1. Flexible nozzle;

2. Fluid or secondary gus injection;

3. Movakbie engine or nozzle;

4. Deflection of exhaust gas stream (et vanes or probes); or
5. Thrust tabs.
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9A116

Recentry vchicles, usable in "missiles”, and cquipment designed or
modificd therefor, as follows, except for reentry vehicles designed for
non-weapon payloads:

a. Reentry vehicles;

b. Hcat shiclds and components therefor fabricated of ceramic or
ablative materials;

c. Heat sinks and components therefor fabricated of light-weight,
high heat capacity materials;

d. Electronic equipment specially designed for reentry vehicles,

YATI19

Individual rocket stages, usable in complete rocket systems or unmanned
aerial vehicles, capable of delivering at least a 500 kg payload to a range
of 300 km, other than thosc specificd in 9A005 or 9A007.a. above

9B115

9Bl16

9D101

Specially designed "production equipment” for the systems, sub-systems
and components specified in 9A005, 9A007.a., 9A008.d., 9A105.a.,
9AL06.c., 9A108.c., YA L 16 or YA 19 above.

Specially designed "production facilitics™ for the space launch vchicles
specificd in 9A004, or systems, sub-systems, and components specificd
in 9A005, 9A007.a., 9A008.d., 9A104, 9A105.a,, 9A106.c., 9A108.c.,
9A116 or 9AT19 above.

1t L]

"Software" specially designed [or the
9Bl 6above .

use" ol goods specified in

9E001]

"Technology" according to the General Technology Note for the
"development” of equipment or "software" specified in 9A004, 9A005,
0A007.a.,, 9A008.d., 9B115,9B116 or 9D 101 above.
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9EQ02 "Technology" according to the General Technology Note for the
"production” of cquipment specified in 9A004, 9A005, 9A007.a.,
9A008.d., 9B115 or 9B116 above.

Note:  For "technelogy" for the repair of controlled structures, laminates
or materials, see 1E002.f.

YEL0] "Technology" according to the General Technology Note for the
"development” or "production” of goods specified in 9A104, 9A105.a.,
9A106.c., 3A108.c., JA116 or 9A119 above.

9E102 "Technology" according to the General Technology Note for the "use” of
space launch vehicles specified in 9A004, 9A005, 9A007.a., 9A008.d.,
GAIL04, DAT05.a., 9A106.c., 9A108.c., GALLG, 9ALLS, 9BI1L5, 9BL16 or
aD101 above.

Exemptions:

Annex [V docs not control the following items of the MTCR technology:

l. that are transferred on the basis of orders pursuant to a contractual relationship placed by
the European Space Agency (ESA) or that arc transferred by ESA to accomplish its official
tasks;

2. that arc transferred on the basis of orders pursuant to a contractual relationship placed by a

Member State's national space organisation or that arc transferred by it to accomplish its
official tasks;

3. that are transferred on the basis of orders pursuant to a contractual relationship placed in
connection with a Union space launch development and production programme signed by
WO or more F,uropean governments;

4. that are transferred to a State-controlled space launching site in the territory of a Member
State. unless that Member State controls such transfers within the terms of this Regulation.
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PART I
{no National General Anthorisation for intra-Union trade)

Items of the CWC (Chemical Weapons Convention)

1C351.d.4.

Ricin ‘
1C351.d.5. ‘ Saxitoxin ‘

Items of the NSG technology

All Category 0 of Annex I is included in Annex IV, subject to the following:

0C001: this 1tem is not included in Annex 1V;
0CO002:; this item is not included in Annex IV, with the exception of "special fissile
materials” as tollows;:

(a)} scparated plutoninm;

(b)  "uranium enriched in the 1sotopes 235 or 233" to more than 20%.

0CO003 only if for use in a "nuclear reactor” (within 0AQ01.a.);

- 0DO001 ("software™) 1s included in Annex IV except msofar as it relates to 0CO01 or to
those items of 0C002 that are excluded from Annex IV,

— OE00] ("technology")y is included in Annex [V except insofar as these related to 0CO01 or
to those items of 0C002 that are cxcluded from Annex 1V.
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1B226

Elcctromagnctic isotope scparators designed for, or cquipped with, single
or multiple ion sources capable of providing a total ion becam current of 50
mA or greater.

Note: 18226 includes separators:

a, Capable of enriching stable isotopes,
b.  With the ion sources and collectors both in the magnetic field and
those configurations in which they ave external to the field.

1B231 Tritium facilities or plants, and equipment therefor, as follows:
a. Facilities or plants for the production, recovery, extraction,
concentration, or handling of tritium;
b. Equipment for tritium facilities or plants, as follows;
1. Hydrogen or helium refrigeration units capable of cooling to 23
K {— 250°C) or less, with heat removal capacity greater than 150
Wi
2. Hydrogen isotope storage or hydrogen isotope purification
systems using metal hydrides as the storage or purification
medium.
[B233 Lithium sotope separation facilities or plants, and equipment therefor, as
follows:
a. Facilities or plants for the separation of lithium isotopes;
b. FEquipment for the separation of lithium isotopes, as follows:
1. Packed liquid-liquid exchange columns specially designed for
lithium amalgams;
2. Mercury or lithinm amalgam pumps:
3. Lithium amalgam clectrolysis cells;
4. Evaporators for concentrated lithium hydroxide solution.
PE-CONS 54/20 [L/JGC/vm 14
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1C012 Materials as follows:
Technical Note:
These materials are typically used for nuclear heat sources.
b. "Previously separated” neptunium-237 in any form.
Note: 1C012.b. does not control shipments with a neptunium-237
content of 1 g or less.
1C233 Lithium enriched in the lithium-6 (°Li) isotope to greater than ils natural
isotopic abundance, and products or devices containing cnriched lithium, as
follows: clemental lithium. alloys, compounds, mixturcs containing lithium,
manufactures thereot. waste or scrap of any of the foregoing.
Note: 1C233 does not control thermoluminescent dosimeters.
Technical Note:
The natural isotopic abundance of lithium-6 is approximately 6,5 weight
per cent (7.5 atom per cent).
1C235 Tritium, tritium compounds, mixtures containing tritium in which the ratio
of tritimm to hydrogen atoms exceeds 1 part in 1 000, and products or
devices containing any of the foregoing,
Note: [C235 does not control a product or device containing less than
1,48 x 10 GBq (40 Ci) of tritium.
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1EQ0]

"Technology" according to the General Technology Note for the
"development” or "production” of equipment or materials specified in
1C012.b.

[E2001 "Technology" according to the General Technology Note for the "use” of
goods specified in 1B226, 1B231, 1B233, 1C233 or 1C235.
3A228 Switching devices. as follows:
a. Cold-cathode tubes, whether gas filled or not, operating similarly to
a spark gap, having all of the following characteristics:
1. Containing three or more cleetrodes;
2. Anode peak voltage rating of 2,5 KV or more;
3. Anode peak current rating of 100 A or more; and
4. Anode delay time of 10 ps or less;
Note: 34228 includes gas krvtron tubes and vacuum sprvtron fubes.
b. Triggered spark-gaps having both of the following characteristics:
1. Ananode delay time of 135 ps or less; and
2. Rated for a peak current of 500 A or more;
3A231 Neutron generator systems, including tubes, having both of the following
characteristics:
a. Designed for operation without an external vacuum system; and
b. Utilizing electrostatic acceleration to induce a tritium-deuterium
nuclear reaction.
3E201 "Technology" according 1o the General Technology Note for the "use” of
cquipment specified in 3A228 or 3A231 above.
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6A203 Camcras and components, other than those specified in 6A003, as follows:

a. Mechanical rotating mirror streak cameras, as follows, and
specially designed components therefor:
1. Streak cameras with writing speeds greater than 0.5 mm per
microsccond:
b. Mechanical rotating mirror framing camcras, as follows, and
specially designed components therefor:
1. Framing cameras with recording rates greater than 225 000
frames per second;

Note: In 6A4203.a. components of such cameras include their
synchronising electronics units and rotor assemblies consisting
of furbines, mirrors and bearings.

6A225 Velocity interterometers for measuring velocities exceeding 1 km/s during
time mtervals of less than 10 microseconds.

Note: 64225 includes velocity interferometers such as VISARs (Velocity
interferometer systems for any reflector) and DLIs (Doppler laser
interferometers),

6A226 Pressure sensors, as follows:

a. Shock pressure gauges capable of measuring pressures greater than
10 GPa, including gauges madc with manganin. ytterbium, and
polyvinylidene fluoride (PVDF) / polyvinyl difluoride (PVF;):

b. Quartz pressure transducers for pressures greater than 10 GPa.
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