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'EXPLANATORY MEMORANDUM

. 1. In’troduction'. ‘

' Export controls are a trade ‘aspect of 1nternat10nal security. Until falrly recently, in the
European Union, such controls were énforced by national legislation only. The completion of
the Internal Market however required a minimum of harmonization of export controls in order
to allow for the free movement of dual-use goods inside the Community. It is in this context -
that. the Council of the European Union adopted, on 19 December 1994, the current
- Community export control - regime for dual-use goods a two-pillar system consisting of
Council Regulation (EC) No 3381/94' and Council Decision 94/942/CFSP?. The former deals.
*chiefly. with licensing aspects and administrative cooperation; the latter contains the lists of
‘controlled products and an indicative list of countries for which simplified licensing
procedu.res may be applied by Member States. In summary, the two major elements of the _'
present regime are, on the one hand, a common product list and on the other the principle of

- mutual recognition of export licences. ~ .

- At the time of the adOption of this. legis_lation, which became applicable on 1 July 1995; the
Council. and Commission agreed, in a declaration to the Council minutes, that the regime
should be revrewed after two years of apphcatlon It was clear to Member States and the
- Commission alike that the regime was but a first step, conﬁned to- the very minimal
harmonization which was mdlspensable to ensure the free movement of goods inside the
Community, and that further harmonization was indeed desirable. As 18 stated in the "
By Regulatlon itself, the current reglme was consrdered to be transitory 1n nature.

2. The reasons for the present proposal

After two. years’ of apphcatron it has become clear that the present common export control
mechamsm is not funcnomng satlsfactonly

. The report to Parliament and Council on the practical application of the Regulation which the
"Comm1ss1on 1s submitting srmultaneously with this proposal concludes that whilst the regime
has been, on the whole, successful in terms of Internal Market objectives, it has fa1led at the’
same time, due to an insufficient convergence of national policies and practices, to estabhsh a
- credible common system of export controls accepted by exporters and routinely enforced
by customs. . :

It appears that the present regime, where numerous types of natlonal global and general

licences, ‘often for the same destinations but with slightly d1fferent product scope, coexist, is

too complex to be routinely rnanaged by custom officials at the border, and is judged by
industry to be too cumbersome to be useful in practice. In other words, the legitimate activities
.of exporters are hampered by delays at borders wrthout any commensurate beneﬁts in terms of
combanng prollferatlon : '

OJ L 367, 31.12. 1994, as.amended by Regulauon (EC) No 837/95 of 10 Apnl 1995 (OJ L 90,
- 21.4.1995).

oJ L 367, 31.12.1994, as last amended by Councrl Dec1s1on 98/232/CFSP (OJ L 92, 25 3. 1998)
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The Commission therefore considers it necessary to simplify and strerigthen the present regime .
with a view to facilitate legitimate trade and to allow resources to be concentrated on the
control of sensitive exports and the combat of ﬁ'aud

The present proposal is in unportant legislative instrument to attain these goals It should.
however not be seen as an isolated mlatrve on the contrary.

‘On the one hand, the proposal is one of the measures envisaged in the Commission’s recent
Communication on “Implementlng European Umon strategy on defence-related industries™.

On the other hand, export control legislation is linked to non-prohferation objectives, and it is
clear that, at Union level, non-proliferation issues are and will continue to be dealt with in the
- CFSP ‘context. The. Commission, in pursuing the objective of an overall coherence of the
Unions’ external action, therefore intends to present in the near futur appropriate measures to
accompany or to cornplernent the present proposal

3. - Key elements of the present proposal
Compared with the present regime the rnajor elements of change are as follows:’ |

(a) Creatwn of a. general Commumty Licence for certain exports: Article. 6(1)
and Annex II) )

This proposal aims/ to consolidate the substantial amount of de facto convergence of

Member States licensing policies vis-a-vis the countries mentioned in Annex II of the present

CFSP decision: Australia, Canada, Japan New Zealand Norway, Smtzerland and the ,

United States. :

Presently, 12 Member States out of 15 have granted a general export authorization for the vast
" majority of dual-use items when shipped to these countries. The three Member States not
. presently applying any general licences have indicated that they could envisage to do so.

' The proposal of the Commission is to translate this de facto convergence into a harmonized
~ Community licence. On the one hand, such a licence would greatly contribute to reducing the -
complexity of the present regime to manageable levels, and would cover a considerable
_volume of trade, estimated to account for more than 70% of exports of these goods from the
Community. One the other hand, the most sensitive dual-use items would be excluded from
the beneﬁt of this General chence

Finally, it is proposed to extend the application of this General Licence to those Central and
Eastern European countries -applying for membership of the European Union with whom
accession negiotiations are to begin on 31 of March 1998 and which are also very advanced in-
terms of effective export control leglslatlon and membership in the relevant 1nternat10na1
non-proliferation regnnes Czech Republic, Hungary and Poland. -

The list -of - countries covered by the Community General Licence will be kept under
constant revrew -

H COM(97) 583 final, in Annex II {Action Plan, ‘page 6, point V 9).- | -
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For items. not covered by the Community General Licence and for all exports to other
. destinations. the current situation will continue to apply: national licence authorities will be
- competent for determining if an export is authorized or not. Mechanisms aimed at increasing
transparency, exchange of information and consultation between Member States with regard
to exports not covered by the Commumty licence should however be enhanced. :

®) The legal bas:s

. The European Court of Jusnce in two ruhngs of 17 October 1995 (C 70/94 and C- 83/94) has _

~ clearly established exclusive Community competence for export controls concerning dual-use

~goods. The Court has explicitly stated that neither the particular nature of the goods nor the
fact that the control measures are taken in light of foreign policy or security consideration has

any - bearing on Artlcle 113 being apphcable However, the Court has also: ruled that -

Article 113 does not preclude. national measures regarding export controls, prov1ded this is-
" done on the basis of a delegation of powers by the EC and within the  limitations posed by
Regulation (EEC) No 2603/69 : «

- On this basis, therefore, the CommiSSi’on must strike a balance between the principle of
“Community competence 'that the Court has so clearly.affirmed, and the legmmate concerns of
Member States to remam in control of matters relatmg to their national secunty

On the one. hand in conformxty with the Court Ruhngs the Commission con51ders Artlcle 11.) ‘
to be the: appropnate legal basis. for a Cornmumty export—control reglme concermng
.dual -use goods : :

~ On the other hand, the present proposal recogmzes that all security. relevant 1ssues and in
. partlcular the issuing of export licences to sensmve destinations, remain 1n the hands of the
competent national authorities. : ‘

‘Furthermore recogrlizing that the technical expertise of Member States is indispensabie to
assess which goods are to be controlled, the responsibility of adapting the list of controlled .

goods is delegated to_ ther. A List Group, chaired by the Member State: exercising the . -

Presidency, will therefore be in. charge of updatlng the product list. Any modification of the
list of controlled items- by means of a Commission Regulation shall be based on the
dehberatlons of this LlSt Group

. (o) Extenswn of the catch aIl to all mthtary end-use for shtpmenrs to. countr:es subject
to an UN embargo Article 4(2) : :

A “catch all” clause means that any unlisted good may also be made subject to an‘
- authorization requirement if thére are concems about its end-use. The solution adopted by the
- Council in 1994 limits the scope of Article 4(2)- of the’ present Regulation to- concerns in -
_ relat1on with programmes of “weapons of mass destructxon

ThlS proposal foresees an extension of the catch—all to all rmhtary end-use when the goods in
questlon are destmed for a country wh1ch is subject to an UN embargo. . o



It should be roted that this clause does not.in any way interfere with the right of .
Member States to grant permission to export dual-usé items which will have a military
end-use. The objective of this proposal is solely to allow the competent authorities in
Member States to exercise Judgment on a case- by—case basis on the desirability of such exports
to certain dest1nat1ons :

(d) Coverage of technology transfer by PC, fax and telephane Article 3(5)

The present regime (see Decision 94/942/CFSP, Annex 1, General notes, note No 3) speCIﬁes
that the control of technology transfer is limited to “tangible forms”. Transmission of data by
other means is therefore not covered. This means that if a blueprint concerning controlled
. technology is send by mail (in a “tangible” form), the Regulation and the authorization
requirement applies - if the same blueprint is however sent by fax or E-mail, there is no
licensing obligation. Given the degree to which modern means of communication are now
routinely used, this situation is simply anachronistic, as has been recogmzed by Member States
which have repeatedly discussed the issue. It is therefore proposed to close the loophole in
legislation at Commumty level. .

(e) Abolition of licensing procedures Jfor intra-Co‘rnmunity trade: Article 22(3)

_Article 19(5) of thJS Regulatlon foresees that after a tran51tory phase certain restrictions
concerning intra-Community trade are to be reviewed. -

- It is proposed that nearly.all still existing licensing requirements for intra-Community transfers
“of dual-use items contained in Annexes IV and V of the present CFSP Decision should
~ be abolished. :

However, recognizing the particular sensitivity of certain items listed in the present Annex IV,
. the Commission is proposing a notification procedure for their transfers allowing the
competent authorities to be aware of all intra-Community trade with them. Furthermore, if
“these items are to be subsequently exported to third countries, the Member State where they
were originally located must be consulted and may oppose the granting of an. export
authorlzatlon in which case the export will not be allowed.

The objective of the proposal is to eliminate any restrictions on the right to transfer such items
within the Community whilst ensuring that trade with them can be monitored and that exports .
aré tightly controlled- and subject to consultation procedures if necessary.

)] Remforced administrative cooperatton Article 9(3); Arttcles 4(4), 5, 6. and 7:
Article 1 6(2)

The key -‘proposal is to reinforce the exchange of information and consultations between
Member States regarding sensitive exports, be it for listed items or for transactions covered by
the catch-ail clause. Whilst Member States maintain the right to decide to grant an export
‘permission which another Member State has refused, the proposal stipulates that in such cases
prior consultations are obligatory, and that a Member State must state the reason for
authorizing an export which another Member State has previously denied. The objective is to



create an on- gomg exchange of views between the competent authorities on export control -
- policy, in order to reduce differences in perceptlon and knowledge of security concerns among,
Member States, and allow for a more consistent, and therefore more effective, apphcatlon of -
. export controls throughout the Community. S :



, Proposal for a E
COUNCIL REGULATION (EC)

" settmg up a Cornmumty regime for the control of exports of dual-use goods

and technology

THE COUNCIL OF THE EUROPEAN UNION,

Having regard ‘to the Treaty estabhshmg the European Commumty, and in particular
Article 113 thereof, :

Having regard to .the proposal from the Commission®,
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Whereas dual-use goods and technology (dual-use items) should be subJect to effective
control when they are exported from the Community; : '

Whereas‘ an effective common system of export controls on dual-use items is necessary -
to ensure that the international commitments of the Member States and the
European Union, especially regarding non-proliferation, are complied with; -

“Whereas the existence of a common control system is a prerequisite for establishing the

free movement of dual-use iterns inside the Community;

!

- Whereas. the current regime of export. controls on dual-use items established by

Council Regulation (EC) No 3381/94°, as amended by Regulation (EC) No 837/95°,

‘and Council Decision 94/942/CFSP’, as last amended by Decision 98/232/CFSP?,

rieeds to be further . harmomzed in order. to guarantee the effective apphcatlon :
of controls;

Whereas common lists of dual-use items, déstinationis and gnidelines are essential
elements for an effective export control system; whereas such lists have been
established ' by Decision 94/942/CFSP and should be incorporated into the

‘present Regulation; -

Whereas the responsibility for issuing export licences lies essentially with national
- authorities; whereas national provisions and decisions affecting exports of dual-use

items must be taken in the framework of the Common Commercial Policy;

Whereas the expertlse of Member States’ authorities is mdlspensable to ensure the

-regular updating of the list of controlled items; whereas the task of updating that list

should be delegated to a List Group composed of Member States’ experts and a

’ .representatlve of the Commlssmn

| = W

o)

OJ L 367, 31.12.1994, p. 1.
OJ L 90, 21.4.1995,p. 1.
OJ L 367, 31.12.1994,p. 8. -
OJL92,253.1998,p. 1. _
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- Council Regulation (EEC) No 2913/92°,as last amended by Regulation (EC) No 82/97 '
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Whereas the updated lists should be 1rnrned1ately mtegrated 1nto th1s Regulatron by'
-way ofa Commission Regulatron :

\Whereas export of technology by means of electromc medra fax and telephone should .
" also be controlled;. .

: Whereas the . Ministers ' for Forergn Affairs of the Member States adopted on -

20 November 1984, the Declaration of Common Policy, which was subsequently also

‘ “adopted by Spain, Portugal, Austria, Finland and Sweden, which covers in particular

‘the arrangements concermng intra-Community- transfers of separated plutomum and of:
uranium enriched to more ‘than 20%, as well as of installations, the main. components

" of crucial 1rnportance and technology” related to reprocessmg, to ennchment and to.the
production of heavy water; :

Whereas. the Comrnumty has adopted " a body of customs rules contained in

of the European Parliament and of the Council*® (the Commumty Customs Code) and

. Commission Regulation (EEC) No 2454/93", as last amended by Regulatlon {EC)
No 75/98"2, which lay down, among other things, provisions relating to the export and .
‘re-export of goods; whereas nothing in this Regulatlon constrains any powers under
and pursuant to the Community Customs Codé and its implementi'ng provisions;

»Whereas Member States should when consrderlng condltlons concermng re-export or
~end-use of dual—use items, take into account relevant pnnc1ples of mternatronal law;

Whereas in order to ensure that this Regulatron 1s properly applied, each Member State _ -

should take measures gwmg the competent authorities approprlate powers

Whereas each Memoer State should determme the penaltres to be 1mposed n the event o
- of breach of the prov131ons of th.lS Regulatlon :

’Whereas in view of the foregomg, Regulanon (EC) No 338 1/94 should be repealed

- HAS ADOPTED THIS REGULATION

. ,
CHAPTERI"
| Subject and deﬁnitions -

Article 1

‘This Regulation -sets up a Cornrnumty system of export controls for dual-use goods o

and technology ST

 OJL 302, 19.10.1992, p. 1.

OJL 17,21.1.1997,p. 1. .-
OJ L 253, 11.10.1993, p. 1.
OJL7,13.1.1998,p.3.



- Article 2

For the purpose of this Regulation:

(a)

(b) -

(9) -'

@

“dual-use items” shall mean goods or technology whlch can be used for both ClVll and
military purposes;

“export” shall’ mean a. procedure referred to in  Article 161 "of the
Community Customs Code under which Community goods temporarily or definitively
leave the customs territory of the Community. It includes re-export, that is to say a
transaction of the kind referred to in Article 182 of the Community Customs Code by

- which non-Community goods leave the customs territory 'of the Community. It also

includes transmission of technology by electronic media, fax and telephone;

“exporter” shall mean any natural or legal person on whose behalf the export
declaration is made and who, at the time when the declaration is accepted, has the right
of disposal oveér the dual-use item. Where the benefit of a right to dispose of the
dual-use item belongs to a person established outside the Community pursuant to the

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

contracting party established in the Commumty “Exporter” shall also mean any natural

or legal person transmitting technology by electronic media, fax and telephone;

“export declaration™ shall mean the act whereby a person indicates in the
prescribed form and manner the w1sh to place dual- use items under an export or
re-export procedure.

CHAPTERII -
Scope
Article 3.

An authorization shall be required for the export of the dual -use 1tems hsted mn
Annex L. :

The authorization requirement applies not only to the physical_ export of goods or
technologies, but also o transmission of technologies via electronic media, telephone
and fax. However, this Regulation does not apply to the supply of services or the -
transmission of technology requiring cross-border movement of natural persons.

~ In-pursuance of Article 4 or Article 5, an authorization may be required for the export |
-to all or certain destinations of certain dual-use items not listed in'Annex I.

This Regulation does not apply to dual-use items which only pass through the terﬁtory
of the Community, that is thosé which are not assigned a customs-approved treatment
or use other than the external transit procedure or which are merely placed in a free”

zone or free warehouse and where no record of them has to be kept in an approved
stock record.
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Dual-use 1tems Wthh are exported by governments of Member States or legal or’

- _natural persons actmg on behalf of governments of Member States are not subject to " |

the authorization requlrement laid down in paragraph 1.

: Article 4

An authonzatlon shall be requued for the export of dual-use items not hsted m Annex I
if the exporter has been informed by the competent authorities of the Member State in -
which he is estabhshed that the items in questlon are or may be intended, in their
'entu'ety or in part, for use in connection with the development production, handling,
_operation, maintenance, storage, detection, identification or dissemination of chemical,
biological or nuclear weapons or the development, productlon malntenance or storage
of missiles capable of dellvenng such weapons -

An autho'nzatlon shall also be requlred for the éxport of dual-use items not listed in
Annex [ if the exporter has been informed by the authorities referred to. in paragraph 1
that the items in question are or may be intended, in their ent1rety or'in part fora -
military end-use in.a country subject to a UN embargo

If the exporter is aware that the dual-use items are intended, in their entirety or in part,
_for one of the purposes referred to in paragraphs 1 and 2, he must notify the authont1es' _
_referred to in paragraph 1, which will decide whether or not it is exped1ent to make the
- export concerned subJect to authonzatlon ' _ -

Member States may adopt or maintain national legislation providing- that the exporter = .
must notify the authorities referred to in paragraph 1 where he has grounds for
suspecting. that the dual-use items are’ intended wholly or in- part; for one of the --
purposes referred to in.paragraphs 1 and 2, and that in such a case the export operatron
may be made subject to authonzatlon _ , » D

A Member State which imposes an authorization requirement,. in application of -

paragraphs 1 to 4 on an unlisted dual-use item, shall-inform the other Member States

~ and the Commission. The other Member States shall give all due consideration to_this-
information and shall inform; to the extent p0551b1e their customs offices and other

’ _relevant national authontles -

If a Member State denies authorizationv for an export of ‘an unlisted-dual-use item, it

shall immediately inform the other Member' States and the Commission.

If a Member States -authorizes an export of an. unhsted dual-use item that i is essentlally _
identical to an export which has been denied authorization by another Member State, it
shall inform the other Member States and the Commission of its decision and prov1de‘
all relevant 1nformat10n on the reasons for the decision.

Article 5

f

. A Member State may exceptlonally pl’Ohlblt or make sub] ect to authorlzat1on the export
of dual-use. items not listed in Annex I for reasons of natlonal secunty :
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Member States shall notify any measures Aadopted pursuant to paragraph"l to the other
Member States and the Commission immediately after their adoption and 1nd1cate the
prec1se reasons for the measures and their env1saged duration.

Member States shall also immediately notify the other Member States and the
Commission of any modifigati'ons to measures adopted pursuant to paragraph 1.

The Commission shall pubhsh the measures notified to it pursuant to paragraph 2in
the “C” series of the Official Journal of the E'uropean Commumtles

CHAP_TER il
Export authorization
Article 6

~ An authorization shall be required for each export subject to this Regulation.

The authorization shall be granted by the competent authorities of the Member State
 where the exporter is established, except for those exports covered by the
Community General Export Authorization as set out in Annex II. '

The authqrizatioh may be an individual, global or general authorization.

However, national general authorizations may be granted only in respect of a type or
-category of dual-use items for export to destmatlons other than - those listed in
Schedule B of Annex IL

- Member States shall maintain or introduce in their respective national legislation the -
‘possibility of granting a global authorization to a specific exporter in respect of a
type or category of dual-use 1tems which may be valid for exports to one or more
‘'specified countnes : :

The authonzatlon may be’ sﬁbject, if appropriate, to certain requir:ements” and
conditions. In' particular, the competent authorities of a Member State shall require a
statement of end-use for exports of goods and technology which are both:
(a) subject to an individual authorization; and
(b)  exported to a destination not listed in Schedule B of Annex II. -
The authorization shall be valid throughout the Community.

Article 7
If the dual-use items in respect of which an application has been made for an individual -
export authorization to a destination not specifically mentioned in Annex II or to all
destinations in the case of very sensitive dual-use items which are referred to in

'Annex IV are or will be located in a different Member State, or have been located in a
different Member State in the last nine months, that fact shall be indicated ‘in the

11



application. The licensing authorities of the Member State to which the application for
authorization has been made shall immediately consult the licensing authorities of the
Member State or States in questlon and prov1de the -relevant information. The
'Member State or States consulted shall make known within ten workmg days, any
Ob_]eCtIOIlS it or they may have to the granting of such an authorization, which shall '
bind the Member State in whrch the apphcatron has been made -

If no objections : are recelved within ten workmg days the oplmon of the Member State
consulted shall be regarded as positive. :

In exceptional cases, the Member State consulted"may_req'uest the extension of the
ten-day period. However, the extension may not exceed 30 working days. :

2. If an export might prejudice its essential security interests, 2 Member State may request
another Member State not to grant.an export authorxzatlon or, if such authorization has
" been granted, request its annulment, suspension, ‘modification or revocation. The.
Member State receiving such a request shall 1mmed1ately engage in consultations of a -
non-binding nature w1th the requestlng Member State, to. be terminated w1th1n
" ten worklng days '

3. o Member States shall furnish the Comrmssmn w1th a list of the competent authorrtles
- 'empowered to grant export authorlzatlons for dual-use items. '

4. o The Commrsswn shall publish the list of the authontles referred to in paragraph 3 in
© + the “C” series of the Official Journal of the European Commumtzes

Article 8 -

. n demdmg Whether or- not to grant an~export authorlzatlon the Member States shall take
- 1nto account: : : v

(a) . their comm1tments under 1ntemat10nal agreements on non- prohferatlon and the control
' of sensitive goods; :

(b) - their obhgatlons under sanctions 1mposed by the UN Securlty Councﬂ or agreed in .
other international fora : :

© considerations of national 'foreign and security policy, including, where relevant, those™
" covered by the criteria agreed by the European Council in Luxembourg in June 1991 o
and in Llsbon in June 1992 w1th regard to the -export of conventlonal arms; -

(d) considerations about intended end-use and.the risk of diversion.
. Article 9

1. L Exporters shall supply the competent authontles w1th all relevant 1mormat10n requtred‘
~ for their apphcatlons for authonzatlon

12



2. . - The competent authorities, acting in accordance with this Regulation, may refuse to

o grant an export authorization and may annul, suspend, modify or revoke an export
authorization which they have already granted. Where they refuse, annull, suspend,
_substantially limit or revoke an authorization, they shall ‘inform the competent
authorities of the other Member States and the Commission thereof and exchange the
relevant information with the other Member States and the Commission, while
complying with the provisions of Article 16(3) conceming the confidentiality- of
such information.

3. A Member State, before authorizing an essentially identical export that has been denied
authorization by another ‘Member State, shall consult that Member 'Sta'te. If the
first-mentioned Member State decides, after those consultations, to grant an export
authorization, it shall immediately - inform the other Member States' and the
Commission of its decision, and provide all relevant information on the reasons for
the decision. ‘

Art_icle 10

1. - All individual national export authorizations shall be issued on forms in accordancé -
with the model set out in Annex III. ‘

2. At the request of exporters, national general and global authorizati'ons' shall be issued
on the forms referred to in paragraph 1.

¢

3. At the request of exporters global authonzatlons that contain quantrtatlve limitations
~ may be split. :
4. Legally vahd copies of authonzatlons shall be made avallable to exporters in

accordance with natlonal regulations concerning certlﬁcatlon of copies.
| CHAPTER‘ IV
' Irnp'orts and reexports
: Article 11

International Import Certlﬁcates or an equlvalent end-use certificate shalI be used only to
certify that an authorization for reexport from the Community exists.

Mernber States shall only give the commitment that the relevant items will not be reexported |

without the authorization of the authorities of the Member State in whlch the exporter
is estabhshed

13-



' CHAPTER V
' V, Updating of Iist of_dual-use items
; Article 12

The list set out in Annex I -shall be updated by a List Group composed of a
representative of each Member State and of the Commission. -

The List Group shall be chaired by the Member State holdmg the Presrdency of the
Councﬂ and shall be assisted by a techmcal secretanat from one of the Member States

The Member State holdmg the Pres1dency shall call for meetings and present
appropnate proposals for the updating of Annex [, in particular after the meetings of
_ the international non-proliferation regimes. Meetings may also be held at the request of -
_ any other Member State or the Commission. Member States and the Comnnssron may

‘subm1t proposals regardmg the estabhshment and updating of Annex I ‘

:Decrslons on updatlng of Annex I shall be taken by the Member States’ representatives '
by consensus and shall be implemented as amendments to Amnex I-by a -
‘ Comrmss1on Regulation. :

CHAPTER VI
Customs procedures
drticle 13
-When completing the export formalities at the custorns Ofﬁce responsible for handling

the export declaration, the exporter shall furmsh proof that the export ‘has been .
“duly authorized. . ' - -

A translatlon of any documents furmshed as proof into the ofﬁcral language or one of - -
'the official languages of the Member State where the declaration i is presented may be .-
‘ 'requrred of the exporter. :

_Wrthout pre_]udrce to any powers conferred on it under, and pursuant -to, the
Community Customs Code, a Member State may also, for a period not exceedxng

- ten worlqng days, suspend the process. of release for export from its territory, or, if -‘

necessary, otherwise prevent the dual-use items listed in Annex I which are covered by =
a valid authonzatlon from leavmg the Commumty via its’ terntory, where it has '
grounds for SllSplClOIl that:

(a) relevant mformatlon ‘was not taken mto account when the authonzatlon was
: granted or '

®) - cirCumstances have materially changed since mé,gram of the authori_zation.

s
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In such cases, the competent authorities of the Member State which granted the export

- authorization shall be consulted forthwith in order that they may take actlon pursuant
~ to Article 9(2). :

If those authorities decide to mamtam the authorization or if no reply 1s recelved within
“ten worklng days, the dual-use items shall be released 1mmed1ately :

Article' 14

1. - _Member States may prov1de that customs formalities for the export of dual- -use. items .
may be completed only at customs offices empowered to that end

2. 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 mformatlon in the “C” senes of the Official Jouma! of the European Communities.

A;jticle 15

| The provisions of Part II, Title_ I, Chapter 11 of Regulatien (EEC) No 2454/93 also apply to
the restrictions relating to the reexportation of dual-use items covered by this Regulation. .

CHAPTER VII
Administrative cooperation
Article 1 6

1. Acting in liaison with the Commissior,, Member States shall take all appropriate
' measures to establish direct cooperation and exchange -of information between
competent authorities, in particular to eliminate the risk that possible disparities in the
- application of export -controls may lead to a deflection of trade, which could create
difficulties for one or more Member States. ‘

2. Member States shall take all appropriate measures to establish direct cooperation

* and exchange of information between competent authorities on sensitive end-users’
with a view to providing a. similar level of guidance to exporters concemed by
thls Regulation. :

3. Council Regulation (EC) No 515/97 of 13 March 1997°, and in particular the
‘ provisions on the confidentiality of information, shalil apply mutatis mutandis, without
prejudice to Article 19 of this Regulation. '

5 OIL82,223.1997,p.1. .
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CHAPTER VI

* Control measures

Articl_e 17

-1.  The exporters shall keep detailed registers or records of their transactions, in
accordance with the practice in force in the respective Member States. Such registers or

- records shall include in particular commercial documents such as invoices, manifests
and-transport and other dispatch documents contammg sufﬁcrent 1nformatlon to allow o

- the followmg to be rdentlﬁed :

. (a) the descnpt1on of the dual use 1tems |
(b) ;. the quantity of the dual-use items; . S -
NON : the name and address of the exporter ,\and of the consi_gnee;
(d  where knorévn, the end-use and end-user of the dual-use iterns..
2. The registers' and records and the documents referred to in paragraph 1 ehall' t)e kept for

at least three years from the end of the calendar year in which the export took place
They shall be produced to the competent authontles on request

Article '] 8

In order to ensure that this Regulatlon is properly applied, each Member State shall take .

T whatever measures are needed to permit the competent authontles

(a) to gather information onany order or transaction involving dual-use iteme; -
(b) to establish that the control measures are being properly applied, which may include in

particular the power to enter the prermses of persons w1th an interest in ‘an -
export transaction..

CHAPTER IX
General and ﬁnal provnsmns :
: Artiéle 19

1.0 A Coordmatlng Group chaired by a representatlve of the Commission shall be set up.
Each Mernber State shall appoint a representative to the Coordinating Group.

The Coordinating Group shall examine any question conceming the application of this
Regulation which may be raised either by the chairman or by a representative of a .
Member State and, -in particular, the measures which should be taken by
Member States to inform exporters of their obligations under this Regulation.

16



2. The Coordinating Group may, whenever it considers it to be necessary, consult
organizations representative of exporters concemned by this Regulation. :

Article 20

Each Member State shall take appropriate measures to ensure proper enforcement of all the
provisions of this Regulatlon In particular, it shall lay down the penalties applicable to
infringements of the provisions of this Regulation or of those adopted for its 1mplementat10n
Those penalties must be effective, proportlonate and dissuasive. _‘

In particular for the implementation of Article 4(3), each Member State shall lay down and
- specify the nature of the breach of national law and shall determine the nature of the penalty to
be imposed. '

- Article 21

Each Member State shall inform the Commission of the laws, regulations and administrative ;

provisions adopted in implementation of this Regulation, including the measures referred to in

Article 20. The Commission shall forward the information to the other Member States. Every

three years the Commission shall present a report to the European Parliament and the Council

on the application of this Regulation. Member States shall provide to the Comrmssmn all
appropriate information for the preparatxon of the report

Article 22 '

1. Paragraphs 2 to 5 shall ‘apply in respect of consignments dlspatched ﬁ'om one
' Member State to another.

2. For transfers of dual-use items listed in Annex IV, Part B, notification by the natural or .
legal person transferring the items to the competent authorities of the Member State
where the items are located shall be required by all Member States. The information
contained in such a notification must be identical to the information supplied to
national authorities by a natural or legal person which apphes for an 1nd1v1dual export
authorization for those dual-use items.

The procedure for notification and provision of information shall not introduce or
maintain unjustified and dlsproportlonate restrictions on the free movement of goods
within the Community. - '

3. In the case where a dual-use item listed in Annex IV has previously been: transferred
from one Member State to another and is subsequently to be exported, that fact shall be
indicated in the application for an export authorization. The Member State or States in
which the item was originally located must be consulted by the Member State in which
the potential exporter is established. The licensing authorities of the Member State or
States consulted shall make known within ten working days, any objections they may .

 have to the grant- of an export  authorization. The opinion of the consulted
. Member State shall be binding. '
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‘ If no objectlons are received w1thm ten workmg days ‘the oprmon of the Member State
consulted shall be regarded as positive. '

The Member State consulted may request the extension of the ten—day period.

4, Documents and records of 1ntra-Commumty cons1gmnents of dual-use items listed i in.
Annex [ shall be kept for at least three years from the end of the year in which a
-.transact1on took place and shall be produced to the competent authorities on request

5. The relevant commercial documents relating to intra-Community, transfers of dual—use
items listed in Annex I shall indicate clearly that those items are subject to controls if
exported from the Community. Relevant commercial documents are, in partlcular the

- sales contract, the order confirmation, the invoice or the dispatch note. . :

Article 23

1. An authorization shall be required for intra-Community transfers of separated
plutonium and uranium enriched to more than 20%, as well as installation_sv, main
components of crucial importance and technology related to reprocessing, to
enrichment and to the production of heavy water, under the terms of the Declaration of
Common Pohcy of 20 November 1984. The relevant items are listed in Annex IV,
Part A.

2. The authorization procedurelpursuant to paragraph 1 shall not involve the application
of internal frontier controls within the Community, but solely controls which- are

performed as part of the normal control procedures applied i a non drscnmmatory
fashion throughout the terntory of the Commumty

Article 24 - . S

" This Regulation does not affect the apphcat1on of the Treaty estabhshmg .the
: European Atomrc Energy Commuruty

~Article 25
Regulation (EC) No 3381/94 is repealed.

However, for export authorization applications made before the date of entry into force of this
~ Regulation, the relevant provisions of Regulation (EC) No 3381/94 shall continue to apply.

. Article 26 ' » -
ThlS Regulatlon shall enter into force on 1 January 1999

This Regulatron shall be bmdmg in its entlrety and directly apphcable in all Member States.

Done at Brussels, A . s - E .For the Council
' ’ ' The President
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ANNEX I - LIST OF PRODUCTS SUBJECT TO AN EXPORT AUTHORIZATION
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GENERAL NOTES TO ANNEX 1

"1. For control of goods which are designed or modified for military use, see the relevant list(s) of controls on
mrhtary goods maintained by individual Member States. References in thrs Annex that state "SEE ALSO
MILITARY GOODS CONTROLS" refer to the same lists, :

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

N.B. Injudging whether the controlled component or components are to be consrdered the prmcrpal element it
is necessary to weigh the factors of quantity, value and technological know-how involved and other
special circumstances which might establish the conuolled component or components as the principal
element of the goods bemg procured.

3. Goods specrﬁed in this Annex include both new and used goeds.

"NUCLEAR TECHNOLOGY NOTE (NTN)

L)
(To be read in con_]uncnon w1th section E of Category 0)

The "technology" directly associated with any goods controlled in Category 0 is controlled accordmg to the
‘provisions of Category 0. v :

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

The approval of goods for export also authorizes the export to the same end-user of the minimum "technology
reqmred for the installation, operation, maintenance and repair of the goods i _ -

" Controls on "technology" transfer do not apply to information "in the public domain" or to "basic scientific
research”. ' : o ' T

- GENERAL TECHNQLOGY NOTE (GTN)
{To be read in conjunction wtth section E of Categories 1to9.),

The export of “technology which is requrred" for the "development”, "production” or "use" of goods controlled
. in Categories 1 to 9 is controlled according to the provisions of Categories 1 to 9. -

"o 10t

"Technology reqmred" for the "development", production" or "use" of g‘oods under control remains under
. control even when applicable to non-controlled goods. : : : :

Controls do not apply to that “technology” which is the minimum necessary for the installation , Operation,
maintenance (checking) and repair of those goods which are not controlled-or whose export has been authorised.-
N.B.: This does not release such “technology” specified in 1E002.e. and 1E002.f. and 8E002.a. and 8£002.b.

_Controls on "technology" transfer do not apply to information "in the public domain", to "basic scientific
résearch” or to the minimum necessary information for patent applications. !

GENERAL SOFTWARE NOTE (GSN) S S
(This note overrides any control within section D of Categories 0 to 9) - . :

" Categories 0 to 9 of this list do-not control “software” which is either: o

a. Generally available to the public by being:
1. Sold from stock at retarl selling points, without restnctlon by means of:

N
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.a. Over-the-counter transactions;
b. Mail order transactions; or -
c. Telephone order transactions; and ' .
2. Designed for installation by the user without further substantial support by the supplier; or '
b. "In the public domain". '

_ DEFINITIONS OF TERMS IN THIS ANNEX
Category references are given irt brackets after the defined term.

"Accuracy” (2 6), usually measured in terms of inaccuracy, means the maximum deviation, positive or negative,
of an indicated value from an accepted standard or true value (usually measured in terms of inaccuracy).

"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 provxdmg necessary
preventive commands to effect automatic control.

"Active pixel" (6 8) is-a minimum (single) element of the solid state array which has a photoelectric transfer
- function when exposed to light (electromagnetic) radiation. .

“Adapted for use in.war” (1) means any modification or selection (such as altering purity, shelf life, virulence,
dissemination charactetistics, or resistance to UV radiation) designed to increase the effectiveness in producmg
casualties in humans or ammals degrading equipment or damaging crops or the environment.

"Adaptive control" (2) means a control system that ad;usts the response from conditions detected during the
operation {ref. ISO 2806-1980).

_ "Aircraft" (1 7 9) means a fixed wing, swivel wing, rotary wing (helicopter), tilt rotor or tilt-wing airborne
vehicle.
N_B.: See also "civil aircraft".

"Angular position deviation" (2) means the maximum difference between angular position and the actual, very
accurately measured angular position after the workpiece mount of the table has been turned out of its 1n1t1aI
position (ref VDI/VDE 2617, Draft: 'Rotary tables on coordinate measuring machines').

"Asynchr'onous transfer mode" (“A’I'M") (5) means a transfer mode in which the information is organised into
- cells; it is-asynchronous in the sense that the recurrence of cells depends on the required or instantaneous bit rate
(CCITT recommendation L.113). :

“ATM?” is equivalent to.“Asynchronous transfer mode”.

" Automatic térget tracking" (6) means a processing technique that automatically determines and provides as
* output an extrapolated value of the most probable position of the target in real time.

"Basic gaté propagation delay time" (3) means the propagation delay time value corresponding to the basic gate
- used within a "family" of "monolithic integrated circuits”". This may be specified, for a given "family", either as
the propagation delay time per typical gate or as the typical propagation delay time per gate.
N.B.: "Basic gate propagation delay time" is not to be confused with the input/output delay time of a complex
"monolithic integrated circuit”. ' :

+ "Basic scientific research” (GTN NTN) means experimental or theoretical work undertaken principally to acquife
new knowledge of the fundamental principles of phenomena or observable facts not pnmanly directed towards a
specific practical aim or objective.

il

- "Bias" (accelerometer) (7) means an accelerometer output when no acceleration is applied.

"Camming" (A;c"ial displacement) (2) means axial displacement in one revolution of the main spindle measured in
a-plane perpendicular to the spindle faceplate, at a pomt next to the circumference of the spindle faceplate
(ref. ISO 230/1 1986, paragraph 5.63).

?
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"Carbon fibre preforms" (1) means an ordered arrangement of uncoated or coated fibres intended to constitute a
framework ofa part before the "matrix" is introduced to form.a “co,mpositel".

“CE” is equwalent to computing element”.

"CEP" (circle of equal probabrllty) (7) is a measure of accuracy; the radlus of the circle centred at the ta.rget, ata
spec1ﬁc range, in which 50% of the payloads impact. p
"Chemical Laser". (6) means a "laser in which-the excrted species is produced by the output energy from a
chemlcal reactxon -

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

"Civil aircraft” (17 9) means those "aircraft” listed by designation in published airworthjnes‘s certification lists by
the civii aviation authorrtles to ﬂy commercml ClVll mternal and external routes or for legmmate c1v1l pnvate or -
business use. :

N.B.: See also "aircraft".

~
-

_ “Commmgled" {1) means ﬁlament to filament blending of thermoplasnc fibres and remforcement ﬁbres in order
to produce a fibre remforcement/ “matnx" mix in total fibre form.

"Comminution” (1) means a process to reduce a material to particles by cmshing or gnndmg '

"Commen channel srgnallmg (5) is a signalling method in which a smgle channel between exchanges conveys,
by means of labelled messages, signalling information relating to a mulnphcrty of circuits or calls and other
information such as that used for network management -

."Communications channel controller” (5) means the phy51ca1 interface which controls the flow of synchronous or
asynchronous digital information.. It is an assembly that can be mtegrated into computer or telecommunications
equipment to prov1de communications access.

"Composrte“ (12689 meansa "rnatnx ‘and an additional phase or additional phases consrstlng of partlcles
whlskers fibres or any combination thereof, present for a specific purpose OT purposes.

"Composite theoretical performance (“C’I'P”) (3 4) is a measure of computanonal performance given in millions
.of theoretical operations per sécond (Mtops), calculated using the aggregation of "computing elements" (“CE”). -
N.B.: See Category 4, Technical Note . S ‘

“Compound rotary table" (2) means a table allowing the workpiece to rotate and tilt about two non—parallel axes,
which can be coordmated simultaneously. for ' contourmg control”.

"Computing element” (“CE”)'(4) means the smallest compntational unit that produces an arithmetic or logic
result. '

"Contouring control” {2) means two or more - numencally controlled” motions operating in accordance W1th
instructions that specify the next required posmon and the required feed rates to that position. These feed rates
are varied in relation to each other so that a desired contour is gencrated (ref. ISO/DIS 2806 - 1980).

"Critical temperature” (1 3 6) (sometimes referred to as the transition temperature) of a speciﬁc
"superconductive" material means the temperature at which the material ioses all resistance to the flow of direct~
electrical current. . C ' )

"Cryptography” (5) means the discipline which embodies principles, means and methods for the transformation
of data in order to hide its information content, prevent its undetected modification or prevert its unauthorized
use. "Cryptography" is limited to the transformation of information usmg one or more "secret parameters“ (e.g:, .
crypto variables) or associated key management.

N.B.: ""Secret parameter”: a constant or key kept ﬁ'om the knowledge of others or shared only within a group
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“CTP” is equivalent to “composite theoretical performance”.

"Data signalling rate” (5) means the rate, as defined in ITU Recommendation 53-36, taking into account that, for
non-binary modulation, baud and bit per second are not equal. Bits for coding, checkmg and synchronisation
functions are to be included. )
N.B.: 1. When determining the "data signalling rate”, seirvicing and admzmstratxve channels shall be
" excluded. ‘
2. Itis the maximum one-way rate, i.e., the maximum rate in either transmission or reception.®

"Deformable mirrors” (6) (also known as adaptive optic mirrors) means mirrors having:
a, asingle continuous optical reflecting surface which is dynamically deformed by the application of individual
torques or forces to compensate for distortions in the optical waveform incident upon the mirror; or
b. multiple optical reflecting elements that can be individually and dynamically repositioned by the application
~ of torques or forces to compensate for distortions in the optical waveform incident upon the mirror.

' "Dépleted uranium" (0) means uranium depleted in the isotope 235 below that occurring in nature.

"Development" (GTN NTN All) is related to all phasés 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.

- * 2
"Diffusion bonding" (12 9) means a solid state molecular joining of at least two separate metals into a single
piece with a joint strength cquivalent to that of the weakest material.

""Digital computer" (4 5) means equlpment which can, 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 (wntablﬂ) storage devices;
" ¢. Process data by means of a stored sequence of instructions which is modifiable; and
d. Provide output of data.
N.B B Modifications of a stored sequence of instructions mclude replacement of fixed storage devices, but not a
physical change in wiring or mterconnecttons -

"Digital transfer rate” (5) means the total bit rate of the mformauon that is directly transferred on any type of
. medium.
N.B.: - See also "total dtgltal transfer rate”.

"Direct-acting hydraulic pressing” (2) means a déformation process which uses a fluid-filled flexible bladder in
direct contact with the workpiece. o :

"Drift rate” (gyro) (7) means the time rate of output deviation from the desired output. It consists of randoim and
systematic components and is expressed as an equivalent input angular displacement per unit time w1th respect to
inertial space. .
"Dynamic adaptive routing” (5) means automatic rerouting of traffic based on sensing and analysis of current
actual network conditions. : :

. N.B.: This does not include cases of rautmg decisions taken on predefined information.

"Dynamic signal analysers" (3) means "signal analyserg" which use digital sampling and transformation’
techniques to form a Fourier spectrum display of the given waveform including amplitude and phase
information. . ) _ :

N.B.: See also "signal analysers". .

* "Effective gramme" (0 1) of "special fissile material"' means:

a.  For plutonium isotopes and uraniuti1-233, the isotope Weight in grammes;



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

c. For uranium enriched below 1 per cent in the 1sotope uramum—235 the element weight in
grammes multiplied by 0.0001.

"'Eleetromc assembly 3 4. 5) means a- number of electronic components (i.e., "circuit elements", ‘discrete
components’, integrated circuits, etc.) connected together to perform (a) specxﬁc function(s), replaceable as an
entity and normally capable of being disassembled.

- N.B.: 1. "Circuit element" a single active or passive functivnal part of an electronic circuit, such as one
‘ . diode, one transistor, one resistor, one capacitor, étc.

2. "Discrete component”: a separately packaged "circuit element” w:th its own external connections.

"Electromcally steerable phased array antenna” (5 6) means an antenna which forms abeam by | means of phase
coupling, i.c., the beam direction is controlled by the complex excitation coefficients of the radiating elements
and the direction of that beam can be varied in azimuth or in elevatlon or both, by apphcatwn both'i n
transmission and recepnon of an electncal signal. .

~ "End-effectors" (2) include grippers, actlve toolmg units” and any othei' tooling that is attached to the laaseplate
on the end of a "robot" manipulator arm. . .
N.B.: "Acnve toolmg unit": a device for applying motzve power process energy or sensmg to the workpiece.

. "Equivalent Den_51ty 6 means ;the mass of an optlc per unit opucal area pro_]ected onto the optlcal surfaee..

"Expert systems" (4 7) mean systems prov1dmg results by application of rules to data which are stored
mdependently of the "programme™ and capable of any of the following: : -

a.” Modifying automatically the "source code" introduced by the user;

b, Providing knowledge linked to a class of problems in quasi-natural language; or -

c. Acqulrmg the knowledge required for their development (symbollc training).

“FADEC” is equivalent to “full authonty d1g1ta1 engme control”.’

"Family" (3) means a group of rmcroprocessor or mlcrocomputer microcircuits with:
a. The same architecture; :

b. The same basic instruction set; and

¢.” The same basic technology (e.g., only NMOS or only CMOS)

"Fault tolerance (4) is the capablhty of a computer system, aﬁer any malfunction of any of its hardware or
"software" components, to continue to operate without human intervention, at a given level of service that
* provides: continuity of operation, data integrity and recovery of service within a given time.

"Flbtous or ﬁlamentary matenals" (0 1 8) mclude

Continuous "monofilaments’

Continuous "yarns’ "and " rovmgs

"Tapes", fabrics, random mats and braids;

. Chopped fibres, staple fibres and coherent fibre blankets
Whiskers, either monocrystalline or polycrystallme of any length; -
Aromatic polyarmde pulp

.o o o

"Film type mtegrated circuit” (3) means an array of ‘cifcuit elements’ and metalllc interconnections formed by

‘deposition of a thick or thin film on an insulating "substrate". ’

N.B.: "Circuit element" is a single active or passive functional part of an electronic cxrcuzt such as one diode,
" one transistor, one resistor, one capacztor etc.

"Fixed" (5) means that the: codmg or compression algorithm cannot accept externally supphed parameters- (e.g., l.
cryptographic or key vanables) and cannot be modified by the user.

; "thht control optlcal sensor array’' (7) isa network of d1stnbuted opl:lcal sensors, using "laser” beams, to
provide real-time flight control data for on-board processing. »
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"Flight path optimization” (7) is a procedure that minimizes deviations from a four-dimensional (space and time)
desired trajectory based on maximizing performance or effectiveness for mission tasks.

"Focal plane array" (6) 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.

"Frequency agility" (frequency hoppi;lg) (5) means a form of "spread spectrum” in which the transmission
frequency of a single communication channel is made to change by discrete steps.

"Frequency switching time" (3 5) means the maximum time (i.e., delay), taken by a signal, when switched from
one selected output frequency to another selected output frequency, to reach: '

. a. A frequency within 100 Hz of the final frequency; or .

b. An output level within 1 dB of the final output level.

"Frequency synthesise" (3) means any kind of frequency source or signal generator, regardless of t_h_e actual
technique used, providing a multiplicity of simultaneous or alternative output frequencies, from one or more
outputs, controlled by, derived from or disciplined by a lesser number of standard (or master) frequencies.

“Full Authority Digital Engine Control” (“FADEC”) (7 9) means an electronic control system for gas turbine or
combined cycle engines utilising a digital computer to control the variables required to regulate éngine thrust or
shaft power output throughout the engine operating range from the beginning of fuel metering to fuel shutoff.

"Gas Atomisation” (1) means a process to reduce a molten stream of metal alloy to droplets of 500 micrometre
diameter or less by a high pressure gas stream.

"Gateway" (5) means the function, realised by any combination of equipment and "software", to carry out the
conversion of conventions for representing, processing or communicating mformanon used in one system into
the correspondmg but different conventions used in another system.

"Geographically dlspersed" (6) is where each location is distant from any other more than 1,500 m m any
direction. Mobile sensors are always considered "geographically dispersed".

"Global interrupt latency time\ (4) means the time taken by the computer system to récognize an interrupt due to
the event, service the mterrupt and perform a context switch to an alternate memory-resxdent task wamng on the
interrupt.

"Guidance set" (7) means systems that integrate the process of measuring and computing a vehicles position and
velocity (ie. navigation) with that of computing and sendmg commands to the vehicles flight control systems to
correct the trajectory.

"Hot isostatic densification" (2) means the process of pressurising a casting at temperatures exceeding 375 K
(102°C) in a closed cavity through various media (gas, liquid, solid particles, etc.) to create equal force in all
~ directions to reduce or eliminate internal voids in the casting. :

"Hybrid computer"” (4) means equipment which can perform all of the following:
a. Accept data;

b. Process data, in both analogue and digital representatlons and

c. Provide output of data.

"Hybn'd 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 function(s), and having all of the
" following characteristics: : '

Containing at least one unencapsulated device;,

Connected together using typical IC production methods;

Replaceable as an entity; and

Not normally capable of being disassembled.

o0 o e
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*

NB.: 1. "Circuit element": a single active or passive ﬁmcnonal part of an electromc circuit, such as one’
diode, one transistor, one resistor, one capacitor, efc.
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 transformatlons between
domains (e.g., fast Fourier transform or Walsh transform). This does not include algorithms using only linear or
rotational transformatron of a single image, such as translation, feature extraction, registration or false coloration.

“Immunotoxin” (1) i is aeconjugate of one cell specific monoclonal annbody and a “toxin” or “sub-unit of toxin”,
‘that selectlvely affects dlseased cells. :

"In the public domain" (GTN NTN GSN) as it applies herem, means "technology or "software" which has been
" made available without restrictions upon its further dissemination (copynght restrictions do not remove
"technology” or "software" from bemg in the pubhc domam“)

"Informanon security” (4 5) is all the means and functions ensuring the accessibility, confidentiality or mtegnty

. of information or communications, excluding the méans and functions intended to safeguard against

malfunctions. This includes '’ cryptography" ‘cryptanalysxs protection against comprormsmg emanations and

computer security.

N.B.: "Cryptanalysis": analysis of a cryptographic system or its inputs and omputs to denve conf dentzal
variables or sensitive data, including cIear text: :

. "Instantaneous bandwidth" 35 7) means the bandwidth over which output power,remalns constant within 3 dB
without ad]ustment of ather operating parameters.

"Inslrurnented range" 6) means the specrﬁed unambtguous dlsplay range of a radar

"Insulation” (9) is applied to the components ofa rocket motor, ie. the case nozzle, inlets, case closures, and -
'mcludes cured or semi-cured compounded rubber sheet stock contammg an insulating or refractory matenal It
‘may also be incorporated as stress rellef boots or ﬂaps

’ "lntegrated ‘Services Digital Network“ (ISDN) (5) means-a unified end-to-end digital network in whxch data
originating from all types of communication (€.g., voice, text, data, still and moving pictures) are transmitted .

from one port (termmal) in the exchange (sw1tch) over one access line to and ﬁ'om the subscriber.

"Interéonnected radar sensors” (6) means two .or more radar sensors are interconnected when they mutually
_exchange data’in real time. ' ' ' ' '

"Interior lining" (9) is suited for the bond interface between the solid propellant and the case or tlnsulating-liner
Usually a liquid polymer based dispersion of refractory or insulating materials, eg carbon filled HTPB or other
polymer with added curing agents sprayed or screeded over a case interior. .

"Intrinsic Magnenc Gradiometer" (6) is a single magnetlc field gradrent sensmg element and associated

_ electronics the output of which 1s a measure of magnetlc field gradlent , -
N.B.: See also "magnetic gradtometer

“ISDN” is equivalent to “Integrated Services Digital Network”.

"Isolated live cultures" (1) includes live cultures in dormant form and in dried preparationé.

"Isostatic presses” (2) mean equ1pment capable of pressunsmg a closed cavity through various media {gas, liquid,
solid” pamcles etc.) to create equal pressure in all directions within the cav1ty upon a workplece or matenal

"Laser"(023567.8 9) is an assembly of components wmch produce both spatially and temporally coherent
llght that is amplified by stimulated emission of radiation.
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N.B.: Seealso: "Chemical laser";
"Q-switched laser"”;
"Super High Power Laser";
“Transfer laser”. .

"Linearity” (2) (usually measured in terms of non-linearity) means the maximum deviation of the actual

characteristic (average of upscale and downscale readings), positive or neganve from a straight line so

positioned as to equahse and minimise the-maximum deviations.

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

a. Allows an arbitrary number of independent ‘data devices’ to communicate directly with each other; and
"b. Is confined to a geographical area of moderate size (e.g., office building, plant, campus, warehouse).

N.B.: "Data device” means equipment éapable of transmitting or receiving sequences of digital information.

"Magnetic Gradiometers" (6) are instruments designetho detect the spatial variation of magnetic fields from
sources external to the instrument. They consist of multiple "magnetometers” 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 magnetlc field.

“Main storage" (4) means the primary storage for data or instructions for rapid access by a central processing
.unit. It consists of the internal storage of a "digital computer" and any hierarchical extension thereto, such as
cache storage or non-sequentially accessed extended storage. '

"Matenals resistant to corrosion by UF¢" (0) may be copper, stainless steel, aluminium, aluminium oxide,
aluminium
~ alloys, nickel or alloy containing 60 welght percent or more nickel and UF,- resistant fully fluorinated
hydrocarbon
pol‘ymers, as appropnate for the type of separation process."

“"Matrix" (1289) meansa substaxmally contmuous phase that fills the space between partxcles whiskers or
fibres.

"Measurement uncertainty” (2) is the characteristic parameter which specifies in what range around the ocutput
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 dev1at10ns (ref. ISO 10360-2, or .
VDI/'VDE 2617) 8
"Mechanical Alloying" (1) means an alloying process resulting from the bonding, fracturing and rebonding of
elemental and master alloy powders by mechanical impact. Non-metallic parhcles may be incorporated in the
alloy by addition of the appropriate powders :

"Media access unit" (5) means equipment which contains one or more communication interfaces ("network
access controller”, "communications channel controller”, modem or computer bus) to connect terminal
equipment to a network. - '

"Melt Extractlon" (1) means a process to sohdxfy rap1dly and extract a nbbon-hke alloy product by the insertion
of a short segment of a rotating chilled block into a bath of a molten metat alloy.
N.B.: "Solidify rapidly": solidification of molten material at cooling rates exceeding 1,000 K/sec. .

- "Melt Spinning" (1) means 4 process to "solidify rapidly” a molten metal stream lmpmgmg upon a rotating

chilled block, forming a flake, ribbon or rod-like product. ‘
N.B.: "Solidify rapidly": solidification of molten material at cooling rates exceeding 1,000 K/sec.
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"Microcomputer microcircuit” (3) means a "monolithic integrated circuit” or "multichip integrated 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 storage may be augmented by an external storage.
"Microprocessor microcircuit” (3) means a "monolithic integrated circuit" or "multichip integrated circuit"
containing an anthmenc loglc unit (ALU) capable of executmg a series of general purpose mstructions from an
external storage.

N.B.: 1. The "microprocessor micrécircuit” normally does not contain integral user-accessible storage,
‘ although storage present on-the-chip may be used in performing its logic function.
2. This includes chip sets which are designed to operate together to provide the functzon ofa .
‘ “microprocessor microcircuit”.

"Microorganisms" (1 2) means bacteria, x}iruses,'myc'oplasms rickettsiae, chlémydiae or fungi, ‘whethier natural,
enhanced or modified, either in the form of isolated live cultures or as material mcludmg living material which
has been deliberately inoculated or contaminated with such cultures

-

"Missiles (13567 9) means complete rocket systems and unmanned air veh1c1e systems, capable of del1venng ,

at least 500 kg payload toa range of at least 300 km.

"Monofilament” (1) or ﬁlament is the smallest incrément of fibre, usually several micrometres in diameter. .

"Monolithic integrated circuit” (3) means a combination of passive or active "circuit elements” or both which:

a. Are formed by means of diffusion processes, implantation processes or deposmon processes in oron 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 funcnonal part of an electromc c:rcult such as one diode,

one transistor, one resistor, one capacitor, etc.

"Monospectral imaging sensors” (6) are capable of acquisition of imaging data from one discreté spectral band.
"Multichip integrated circuit" (3) means two Or more monolxtlnc mtegrated c1rcu1ts bonded to a common
"substrate". '

. "Multi-data-stream ;irocessing" (4) means the "microprogfamme" or equipment-architecture technique Which

permits simultaneous processing of two or more data sequences under the control of one or more instruction’
sequences, by means such as:

- a. Single Instruction Multiple Data (SIMD) architectures such as vector or array processors

b. Multiple Single Instruction Multiple Data (MSIMD) aichitectures;

c. Multiple Instruction Multipie Data (MIMD) architectures including those which are ughtly coupled closely
coupled or loosely coupled or

d. Structured arrays of processmg elements, including systollc arrays.

N.B.: "Microprogramme” means a sequence of elementary instructions, maintained in a speczal storage the

. <. . execution of which is initiated by the introduction of its reference mstructzon into an instruction register.

"Multilevel security" (5) means a class'of system containing information with different sensitivities that
simultaneously permits access by users with different security clearances and needs-to-know, but prevents users -
from obtaining access to information for which they lack authorization.

- N.B.: "Multilevel security" is computer security and not computer reliability w}nch deals with equipment fault

prevennon or human error prevennon in general

“"Multispectral imagi_ng sensors' (6) are capable of simultaneous or serial acquisition of imaging data from twoor . .
more discrete spectral bands. Sensors having more than twenty discrete spectral bands are sometimes referred to -

~ as hyperspectral imaging sensors.

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

- 28 .



- "Network access controller” (4 5) means a physical interface to a distributed switching network. It uses a
" common medium which operates throughout at the same "digital transfer rate".using arbitration (e.g., token or
carrier sense) for transmission. Independently from any other, it selects data packets or data groups (e.g., IEEE
802) addressed to it. It is an assembly that can be mtegrated into computer or telecommunications equipment to
provide communications access.

"Neural computer" (4) means a computational device designed or modified to mimic the behaviour of a neuron
or a collection of neurons, i.e., a computational device which is distinguished by its hardware capability to
modulate the weights and numbers of the mterconnectlons ofa mulnphcny of computational components based -
. on previous data.

"Noise level" (6) means an'electrical signal given in terms of power spectral density. The relation between
"noise level” expressed in peak-to-peak is given by S 2 = 8N(f;-f,), where S, is the peak-to-peak value of the

signal (e.g., nanoteslas), N, is the power spectral denSIty (e 2., (nanotesla)zfﬂz) and (f -f,) defines the bandwidth
of interest.

"Nuclear reactor” (0) means the items within or attached directly to the reactor vessel, the equipment whidh
controls the level of power in the core, and the components which normally contam come into dxrect contact
with or control the pnmary 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. I[SO 2382).

“Object code” (9) means an equipment executable form of a convenient expression of one or more processes
. +(“*source code” (source language)) which has been converted by programming system.

"Optical amplification” (5), in optical commuhications means an ampliﬁcation technique that introduces a gain
of optical signals that have been generated by a separate optical source, without conversion to electnca] 31gnals
i.e., using semiconductor optical amplifiers, optical ﬁbre luminescent amphﬁers :

"Optical computer" (4) means a computer designed or modified to use light to represent data and whose
computational logic elements are based on directly coupled optical devices.

"Optical fibre preforms" (5 6) means bars, ingots, or rods of glass, plastic or other materials which have been
specially processed for use in fabricating optical fibres. The characteristics of the preform determine the basic
. parameters of the resultant drawn optical fibres. ~ ;
"Optical integrated circuit” (3) means a "monolithic integrated circuit” or a "hybrid integrated circuit”, containing -
one or more parts designed to funcnon as a photosensor or photoemmer or to perform (an) optical or (an)
electro-optical funcuon(s)
?

“Optical switching" (5) means the routing of or switching of signals in optical form w1thout conversion to
electrical sxgnals

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

“Participating state” (7 9) means a parﬁcipaﬁng state in the Wassenaar Arrangement. .

"Peak power" (6), means eoergy per pulse in joules divided by the pulse duration in seeonds.

"Personalized smart card" (5) means a smart card containing a microcircuit wh1ch has been programmed for a
specific application and cannot be reprogrammed for any other application by the user.

"Power management" (7) means changing the transmitted power of the altimeter signal so that received power at
the "aircraft" altitude is always at the minimum necessary to determine the altitude.
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"Pressure transdm':ers" (2) are devices that convert pressure measurements into an electrical signal.

"Prevrously separated" (0 1) means, the apphcanon of any process mtended to increase the concentratlon of the '
controlled isotope.

'-“anary flight control” (7) means an “aircraft” stablhty or manoeuvermg control using force/moment g
generators, i.e. aerodynarmc control surfaces or propulswe thrust vectonng '

"Principal element" (4), as it apphes n Category 4, is a-"principal element" when its réplacement value is more
than 35% of the total value of the system of which it is an element. Element value is the price paid for the
element by the manufacturer of the system, or by the system integrator. Total value is the normal mternatronal
selling price to unrelated parties at the point of manufacture ot consolidation of shipment.

“Production" (GTN NTN All) means all production phases, such as: construcnon, pr_oduction engineering,
: manufacture, integration, assembly (mounting), inspection, testing, quality assurance.

By "Productron equipment” (9) means tooling, templates, jigs, mandrels, moulds dies, fixtures, alignment
mechanisms, test equipment, other machinery and components therefor, limited to those specially de51gned or
modified for "development" or for one or more phases of ' productlon

"Productlon facilities".(9) means equipment and specially desxgned software therefor mtegrated into mstallatlons o
for "development" or for one or more phases of' producnon '

"Programme” (2 6) means a sequence of mstrucuons to carry out a process in, or convertible-into, a form
executable by an electromc computer.

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

"Pulse duration” (6) is the duratlon ofa "laser"'pulse measured at Full Width Half Intensity (FWHI) leyels. o

"Q-switched laser ' (6) means a "laser" in which the energy is-stored in the populatxon inversion or in the optical
resonator and subsequently enutted in a pulse. .

"Radar frequency agility” (6) means any technique which changes in apseudo-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 bandwrdth - .

"Radar spread spe'ctrum" {6) means any modulation technique for spreading energy"originating from'a signal o
with a relatively narrow frequency band over a much wider band of frequencres by usmg random or
pseudo—random codmg : .

"Real time bandwidth" (3) for "dynamic signal analysers"” is the widest frequency range which the analyser can

output to display or mass storage without causing any discontinuity in the analysis of the input data. For

analysers with more than one channel, the channel conﬁg'uratlon yleldmg the widest "real-tmle bandwidth"” shall '
“be used to make the calculation.

"Real time processing" (2 4 6 7) 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 external event.

, "Requrred" (GTN 1-9), as applied to "technology” or soﬁware refers to only that porhon of "technology" or-
"software" which is peculiarly responsible for achieving or extendmg the controlled performance levels,

'charactenstlcs or functrons Such requlred" "technology" or software may be shared by different goods.

"Resolution"” (2) means the least mcrement of a measunng device; on dlgltal msu'uments the least 51gn1ﬁcant bit
(ref ANSI B-89.1. 12)
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“Robot" (2 8) means a manipulation mechamsm, which may be of the contmuous path or of the point-to-point

variety, may use sensors, and has all the following characteristics:

a. Is multifunctional; :

b. Is capable of positioning or orienting material, parts, tools or spec1al devices through variable movements in
* three dimensional space; :

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

d. Has "user-accessible programmability" by means of teach/playback method or by means of an electromc

computer which may be a programmable logic controller, i.e., without mechamcal intervention.
N.B.: The above definition does not mclude the following devices:

1. Mampulatz_on mechanisms whtch are only manually/ teleoperator controllable;

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

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

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

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

"Rotary atomisation" (1) means a process to reduce a stream or pool of molten metal to droplets to a diameter of

- 500 micrometre or less by centrifugal force.

"Roving" (1) is a bundle (typically 12-120) of approximately parallel "strands”.
N.B.. "Strand'is a bundle of "monofilaments" (typically over 200) arranged approximately parallel.

"Run out" (out-of-true running) (2) means radial displacement in one revolution of the main spindie measured in
- a plane perpendicular to the spindle axis ata point on the external or internal revolvmg surface to be tested

(ref. ISO 230/1-1986, paragraph 5:61).

"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.

“SDH” is equivalent to “synchronous digital hierarchy”.

" "Settling time" (3) means the time required for the output to come within one-half bit of the fmal value when
sthchmg between any two levels of the converter.

“SHPL”'is equivalent to “super high power laser”.

"Signal analysers” (3) means apparatus capable of incasuring and displaying basic properties of the
single-frequency components of multl-frequency sxgnals

"Signal processing” (3 4 5 6) means the processing of extemally derived information-bearing signals by

algorithms such as time compression, filtering, extraction, selection, correlation, convolution or transformations
between domains (e.g., fast Fourier transform or Walsh transform). '
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"Software" (GSN All) means a collectron of one or more programmes" or "mjcroprogrammes" fixed in any

tangible medium of expression.

N.B.: "Microprogramme" means a sequence of elementary instructions, mamtamed in a special storage, the -
execution of which is, initiated by the introduction of its reference instruction into an instruction register.

“SONET” is equivalent to “synchronous optlcal network’

. "Source code" (or source 1anguage) 4567 9) is a convenient expression of one or more processes which may
be turned by a programnung system into equipment executable form ("object code" (or object language)).

"Spacecraft” (7.9) means active and passi\te satellités and space probes.”

"Space quahﬁed“ (3 6) refers to products designed, manufactured and tested to meet the specral electncal
mechanical or environmental requirements for use in the launch and deployment of satelhtes or high altitude
flight systems operatmg at altitudes of 100 km or hlgher :

k4

"Special fissile material" (0) means plutomum-239 uramum—233 "Yranium enriched in the isotopes 235 or 233",
and . oo _
» any material contarmng the foregomg

"Specific modulus {(01)is Young s modulus in pascals equrvalent to N/m? drv1ded by specrﬁc werght in Nlm
measured at a temperature of (296 +2) K ((23 + 2)°C) and a relative humidity of (50 +'5)%.

"Specrﬁp tensile strength” (0 1) is ultimate tensile strength in pascals, equwalent to N/m? d1v1ded by specific
weight in N/m*, measured at a temperature of (296 + 2_) K ((23 * 2)°C) and a relative humidity of (50 + 5)%.

"Speetral efficiency” (5) is a figure of merit parametnzed to characterize the efficiency of transm1551en system
which uses complex modulation schemes such as QAM (quadrature amphtude modulation), Tre]hs codmg, .
QPSK (Q-phased shift key) etc Itis deﬁned -as follows:

"Dlgltal transfer rate"(bxts/second)

“Spectral efficiency” =
- 6 dB spectrum bandwrdth (Hz)

"Splat Quenching” (1) means a process to "solidify raprdly" a molten metal stream 1mp1ng1ng upon a clnlled
‘block, forming a flake-like product.

N.B.: "Soltdy‘j/ raprdly” solidification of molten materzal at cooling rates exceedmg 1,000 K/sec

* "Spread spectrum” (5) means the technique whereby energy m a relatwely narrow—band commnmcatlon channel
is spread over a much wider energy spectrum.

“Spread spectrum radar (6) - see “Radar spread spectrum”

"Stability” (7) means the standard dev1at10n (1 sigma) of the variation ofa pamcular parameter from its
~ calibrated value measured under stable temperature conditions. This can be expressed as a function of time.

"Stored programme controlled” (2 3 5) means controlled by using instructions stored in an electronic storage
which a processor caf execute in order to direct the performance of predetermined functions. )

N.B.: . Equipment may be "stored programme controlled” whether the electronic storage is internal or external
- to the equipment. ' o : : -

"Substrate" (3) means a sheet of base material with or without an interconnection pattern and on which or within -
which "discrete components” or inte_grated circuits or both can be located. _
N.B.: 1. "Discrete component": a separately packaged "circuit element” with its own external connections.
2. "Circuit element": a single active or passive functional part of an electronic circuit, such as one
diode, one transistor, one reszstor one capacitor, etc.
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"Substrate blanks" (6) means monolithic cornpounds with dimensions suitable for the produchon of optrcal
elements such as mirrors or optlcal windows. .

“Sub-unit of toxm” (Disa structurally and functionally discrete component of a whole “toxin”.

"Superalloys” (2 9) means nickel-, cobalt- or iron-base alloys having strengths superior to any alloys in the AISI
300 series at temperatures over 922 K (649°C) under severe environmental and operating conditions:

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

N.B.:  The "superconductive" state of a material is individually characterised by a "critical temperature”, a
' * critical magnetic field, which is a function of temperature, and a critical current density which is,
however, a function of both magnetic field and temperature.

"Super High Power Laser" (“SHPL”) (6) means a "laser" capable of delivering (the total or any portlon of) the
output energy exceeding 1 k.I within 50 ms or havmg 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 elongatrons during processing which are at least 2 times
those values.

"Switch fabric” (5) is that hardware and associated "soﬁware“ which provides the physical or v1rtual connection
- path for in-transit message trafﬁc being switched.

"Synchrono,us digital hierarchy” (“SDH”) (5) means a digital hierarchy providing a means to manage, multiplex

and access various forms of digital traffic using a synchronous transmission format on different types of media.

The format is based on the Synchronous Transport Module (STM) which is defined by CCITT Recommendation
G.703, G.707, G.708, G.709 and others yet to be published, The first level rate of "SDH" is 155.52 Mbit/s.

"Synchronous optical network" (“SONET”) (5) means a network providing a means to manage, multiplex and
access various forms of digital traffic using a synchronous transmission format on fibre optics. The format is the
North America version of "SDH" and also uses the Synchronous Transport Module (STM). However, it uses the
-Synchronous Transport-Signal (STS) as the basic transport module with a first level rate of 51.81 Mbit/s. The
“SONET” standards are bemg integrated into those of "SDH".

"System tracks" (6) means processed, correlated (fusion of radar target data to flight plan position) and updated -
aircraft flight position report available to the Air Traffic Control centre controllers. i

‘ "Systolic array computer” (4) means a computer where the flow and modification of the data is-dynamically
conlrollable at the logic gate level by the user. ' - -

"Tape" (1) is a material constructed of interlaced or unidirectional "monofilaments”, "strands”, "rovings", "tows",
- or "yarns", etc., usually preimpregnated with resin.
NB.: "Strand' isa bundle of 'monof laments" (typically over 200) arranged approxzmately parallel.

"Technology" (GTN NTN All) means specific information necessary for the "deveIopment" "production" or
"use" of goods. This information takes the form of ‘technical data" or ‘technical assistance".
N.B.:. 1. "Technical assistance” may take forms such as instructions, skills, training, working knowledge
| “and consulting services and may involve the transfer of "technical data”.
. 2. "Technical data” may take forms such as blueprints, plans, diagrams, models, formulae,
tables, engineering designs and specifications, manuals and instructions written or recorded on other
media or devrces such as disk, tape, read-only memories.

"Terminal interface equipment” (4) means equipment at which information enters or leaves the -
telecommunication system, e.g., telephone, data device, computer, facsimile device.
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“Three dimensional Vector Rate" 4) means the number of vectors generated per second which have 10. pixel
poly line vectors, clip.tested, randomly oriented, with either mteger or floating point X-Y-Z coordinate values
(whrchever produces’ the maximum rate) _ ‘ . ‘ . _ -
"Tlltmg spindle” (2) fneans a tool-holding spindle whrch alters dunng the machmmg process,- the angular
position of its centre line with : respect to any other axis. :

"Time constant" (6) is the time taken from the apphcatlon ofa hght stimulus for the current increment to reach a
value of 1-1/e times the final value (1 €., 63% of the final value) :

“Total control of flight” ( 7) means an automated control of “aircraft” state vanables and flrght path to meet .
mission objectives respondmg to real time changes in data regardmg objectrves hazards or other “aircraft”.

"Total drgltal transfer rate" (5) means the number of bits, mcludmg line coding, overhead and so forth per unit
~ time passing between correspondmg equipment in a digital transrmss:on system

NB.: See also "digital transfer rate”.

"Tow" (Disa bundle of “r_nonoﬁlamen ", usually approximately parallel.

"Toxins" (1 2) means toxins in the form of deliberately isolated preparations or mixtures, no matter how
produced, other than toxins present as containinants of other materials such as pathological. specnnens crops,

foodstuffs or seed stocks' of "microorganisms".

"Transfer laser '(6) means a "laser” in which the lasing species is excrted through the transfer of energy by
colhs1on ofa non-lasmg atom or molecule with a lasmg atom or molecule spec1es

"Tun_able" (6) means the abrlrty of a "laser" to produce a ‘contmuous-output at all;iwavelengths over a range of

* several "laser" transitions. A line selectable "laser” produces discrete wavelengths within one "laser" transition

‘ andisnot considered "tunable”. . oL : -

v “"Uranium ennched in the 1sotopes 235 or 233" (0) means uranium contammg the isotopes 235 or 233, or both, in

an amount such that the abundance ratio of the sum of these isotopes to the isotope 238 is more than the ratio of
the 1sotope 235 to the isotope 238 occurring in nature (1sotop1c ratio 0. 72 per cent). '

- "Use" (GTN NTN All) means operatron mstallatlon (mcludmg on-srte mstallatlon), mamtenance (checkmg)
repair, overhaul and reﬁrrbrshmg

“User—'accessrble programmability" (4 5 6) means the fac1hty allowmg a userto msert modlfy or replace
"programmes!' by means other than:

a. . A physrcal change in wiring or interconnections; or

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

“Vaccine” (1) is a medicinal product which is mtended to stxmulate a protecnve mmunologlcal response in
humans or animals in order to prevent disease. .

“"Vacuum atonnsaﬁon (1) means a process to reduce a molten stream of metal to droplets of a dlameter of 500
micrometre or less by the rap1d evolution of a dlssolved gas upon exposure to a vacuum.

"Variable geometry airfoils” (7) means the use of trailing edge ﬂaps or tabs, or leadmg edge slats or p1voted nose .
’ droop, the position of whrch can be controlled m flight. - _

. "Yarn" (1)isa bundle of twrsted "strands"
NB.: "Strand' is a bundle of "monoﬁlaments" (typlcally over 200) arranged approxzmately parallel
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ACRONYMS AND ABBREVIATIONS USED IN THIS ANNEX

~ An acronym or abbreviation, when used as a defined term, -will be found in "Definitions of Terms used in thlS
Annex".

ACRONYM OR - o MEANING

ABBREVIATION ‘

ABEC Annular Bearing Engineers Committee

AGMA | American Gear Manufacturers' Association

AHRS . attitude and heading reference systems

AISI American Iron and Steel Institute

ALU : . ~ arithmetic logic unit

ANSI " American National Standards Institute

ASTM - the American Society for 'I’eslmg and Materials

. ATC ' ." air traffic control

AVLIS atomic vapour “laser” isotope separation

CAD , computer-aided-design B

CCITT International Telegraph and Telephone Consultative Committee
CDhU 4 control and display unit -
CEP . . circular error probable

CNTD _ : controlied nucleation thermal deposmon

CRISLA chemical reaction by isotope selective “laser” activation
CVD chemical vapour deposition '

CcwW . ’ chemical warfare

CW (for lasers) continuous wave .

.DME . distance measuring equipment

DS - directionally solidified

EB-PVD electron beam physical vapour deposition’

ECM - A electro-chemical machining

ECR electron cyclotron resonance

EDM _ electrical discharge machines

EEPROMS electncally erasable programmable read only memory
EIA - Electronic Industries Association

EMC "~ electromagnetic companblhty

FFT ~Fast Fourier Transform S i
GLONASS . global navigation satellite system "

GPS : global positioning systemn

HBT hetero-bipolar transistors

" HDDR ‘ ) high density digital recording
HEMT . ' . high electron mobility transistors
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ACRONYM OR
ABBREVIATION

ICAO
IEEE -
~ [FOV
s
IRIG
ISAR
IS0
ITU
IS

- JT

LIDAR
LRU
MAC
Mach
MLS
MLIS -
MOCVD
MRI
MTBF .
Mtops

“. MTTF

NBC
NDT

"PAR

PIN

ppm

PSD

QAM

RF .
SACMA

SAR

sCc

“SLAR

SRA :
SRAM -
SRM :
SSB

SSR
TCSEC"

TIR

UTs
VOR
YAG

‘Nuclear, Biological and Chemical
non-destructive test

MEANING

_ “International Civil Aviation Organisation

Institute of Electrical and Electronic-Engineers
instantaneous-field-of-view

instrument landing system

inter-range instrumentation group

inverse synthetic aperture radar

International Organization for Standardization
International Telecommunication Union |
Japanese Industrial Standard - '
Joule-Thomson

light detection and ranging -

line replaceable unit

message authentication code

ratio of speed of an object to speed of sound (after Emst Mach)

" microwave landing systems

molecular “laser” isotope separation. -
metal organic chemical vapour deposition
magnetic resonance imaging ’
mean-time-between-failures

million theoretical operations per second -
mean-time-to-failure :

precision approach radar

personal identification number

parts per million

power spectral density -
quadrature-amplitude-modulation

radio frequency.

Suppliers of Advanced Composite Matenals Assocxatxon
synthetic aperture radar : »
single crystal

" sidelooking airborne radar . -

shop replaceable assembly
static random access memory

'SACMA Recommended Methods
" single sideband

secondary surveillance radar

“trusted computer system evaluation criteria
" total indicated reading

ultraviolet ,
ultimate tensile strength
very high frequency omni-directional rangc

-yttnurrv’almmnum gamiet .

~ .
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CATEGORY 0 - NUCLEAR MATERIALS, FACILITIES, AND EQUIPMENT

"0A

"0A001

0A002

Systems,

Equipment and Componenté

"Nuclear reactors” and specially designed or prepared equipment and components therefor, as

follo

WS

"Nuclear reactors” capable of operation so as to maintain a controlled self-sustaining '
fission chain reaction;

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

Manipulative equipment specially designed or prepared for msertmg or removmg fuel in
a "nuclear reactor"”;

- Control rods specially desigrred 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; : o :

Pressure tubes specially designed or prepared to contain fuel elements and the primary

coolant in a "nuclear reactor" at an operating pressure in excess of 5.1 MPa;

Zirconium metal and alloys in the form of tubes or assemblies of tubes in which the ratio
of hafnium to zirconijum is less than 1:500 parts by weight, specially designed or
prepared for use in a "nuclear reactor”;

Coolant pumps specra]ly desxgned or prepared for circulating the pnmary coolant of
"nuclear reactors”;

"Nuclear reactor internals' specially designed or prepared for use in a "nuclear reactor”,
including support columns for the core, fuel channels, thermal shields, baffles, core gnd

- plates, and diffuser plates;

Note:

In entry 0A001.h., 'nuclear reactor internals’ means any major structure within a
reactor vessel which has one or more functions such as supporting the core,
-maintaining fuel alignment, directing primary coolant flow, providing radiation
shields for the reactor vessel, and guiding in-core instrumentations.

Heat exchangers (steam generators) specially designed or prepared for use in the .
primary coolant circuit of a "nuclear reactor”;

Neutron detection and measuring instruments épecially designed or prepared for
detemﬁning neutron flux levels within the core of 2 "nuclear reactor”.

Power generatmg or propulsion equlpment specially desrgned for use with space marine or mobl]e
"nuclear reactors”. : : -

N.B.: SEE ALSO MILITARY GOODS CONTROLS

Note:

0B

0B0O1

_ 04002 does not apply to conventional power generating equipment which, although designed for -

useina partzcular nuclear station, could in prmczple be used in conjunction wzth
_ conventional systems. -

Test, Inspection and Production Equipment

Plant for the separation of isempes of "natural uranium", "depleted uranium" and "speciai fissile

materials”

", and specially designed or prepared equipment and components therefor, as follows:
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.Plant specially designed for separating isqtopes of "natural uranium", "depleted ‘uranium",
and "special fissile materials", as follows: - .

Gas centrifuge separation plant;

. Gaseous diffusion separation plant;

" Aerodynamic separation plant;
Chemical exchange separation plant; -
Ion-exchange separation plant; _
Atomic vapour "laser" isotope separation (AVLIS) plant;
Molecular "laser" isotope separation (MLIS) plant; ’
Plasma separation plant;
Electro magnenc separatlon plant; -

Gas centrifuges and assemblies and components, specxally designed or prepared for gas ~
centnfuge separatton process, as folows:

Note.' In 03001 b., 'high strength to- denszty ratio material’ means any of the followmg

a. Maragmg steel capable of an uItzmate tenszle strength of 2, 050 MPa or more;

-

. 'b.,— Alumtmum alloys capable of an ultzmate tenszle strength of 460 MPa or more;
c. "Fibrous or}ilqmentarj/ materials" with a "specific modulus” of more than
3.18x 106 mand a speczﬁc tenszle strength " greater than 76.2 x. 103 m;

“1. Gas centrifuges;
2. Complete rotor assemblies; -

3. Rotor tube cylmders with a wall thlckness of 12 mm or less, a d1ameter of between 75
‘ mm and 400 mm, made from 'high strength-to-denslty Tatio matenals :

4. ngs or belIows w1th a wall th1ckness of 3mmorlessand a diameter of between. 75
- - mm and 400 mm and designed to give local support to a rotor tube or to join a number '
together, made from 'h1gh strength-to-densxty ratio materials’;

5. “Baffles of between 75 mm and 400 mm dla.meter for mountmg inside a- rotor tube made
from 'high strength-to-density rano matenals

6. Topor bottorn caps of betwe'én 75 mm and 400mm diameter to fit the ends of a rotor
" 'tube, made from ‘'high strength-to-density: ratio materials';

7. . Magnetic suspension bearings consisting of an annular magnet suspended within a
housing made of or protected by "materials resistant to corrosion by UF4" containing a
" damping medium and having the magnet couplmg with a pole piece or second  magnet
fitted to the top cap of the rotor; .

8. = Spec1ally prepared beanings compnsmg a pivot-cup assernbly mounted ona damper

9. Molecu]ar pumps comprised of cylinders having mtemally machmed or extruded
helical grooves and mtemally machined borea,

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



11.

12.

13.

Ao oR

Centrifuge housing/recipients to contain the rotor tube assembly ofa gas cenﬁifuge,
consisting of a rigid cylinder of wall thickness up to 30 mm with precision machined
ends and made of or protected by "materials resistant to corrosion by UF,";

Scoops consisting of tubes of up to 12 mm internal diameter for the extraction of UF
gas from within a centrifuge rotor tube by a Pitot tube action, made of or protected by .
"materials resistant to corrosion by UF"; .

Frequency changers (converters or mverters) specially designed or préparéd to Eupply
motor stators for gas centrifuge enrichment, having all of the followmg charactenstlcs
and specmlly desxgned components therefor:

Mulnphase output of 600 to 2,000 Hz;
Frequency control better than 0.1%;
Harmonic distortion of less than 2%; and
An efficiency greater than 80%;

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

1.

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 mm or less;

. Gaseous d1ffuser housmgs made of or protected by 'materials resistant to corrosion by
UFGH’ ) .

Compressors (positive displaceinent, centrifugal and axial flow types) or gas blowers

~with a suction volume capacity of 1 m*/min or more of UF,, and discharge pressure up
-to 666.7 kPa, made of or protected by "materials resistant to corrosion by UF,";

Rotary shaft seals for comprcssdrs\ or blowers specified in 0B001.c.3. and desigﬁsd for
a buffer gas ,in-Ieakage rate of less than 1,000 cm’/min.;

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

Bellow valves made of or protected by “materials resistant to corrosion by UF", with a
diameter of 40 mm to 1,500 mm;

. Eqmpment and components, specially de31gned or prepared for aerodynarmc separation
process, as follows:

L. -

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

Tangential inlet flow-driven cylindrical or conical tubes {(vortex tubes), made of or
protected by "materials resistant to corrosion by UF," with a diameter of between 0.5
c¢m and 4 cm and a length to dlameter ratio of 20:1 or less and with one or more
tangennal inlets; : :

Compressors (positive displacement, cenfriﬁxgal and axial flow types) or gas blowers

with a suction volume capacity of 2 m*/min, made of or protected by "materials -
resistant to corrosion by UF", and rotary shaft seals therefor;
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* Heat exchangers made of or protected by "materials resistant to corrosion by UF,";

Aerodynamic separation element housings, made of or protected by "materials resistant

" to corrosion by UF," to contain vortex tubes or separation nozzles;
y Ul's ep

" Bellows valves madé of or protected by "materials resistant to corrosion by UF,", with

a diameter of 40 to 1 500 mm;

Process systems for separating UF from carrier gas (hyd:ogen or helium) to 1 ppm
UF; content or less, mcludmg . ) ' '

a. Cryogemc heat exchangers and cryoseparators capable of temperatures of 153 K (-

120°C) or less;

b. Cryogem'c refrigeraﬁon_units capable of temperatures of 153 K (-120°C) or less;

c. Separation nozzle or vortex tube usiits for the separation of UF, from carrier gas;

d. UF; cold traps capabie of temperatures of 253 K (-20°C) or less;

e. Equipment and components, specially designed or preparéd for chemical exchange separation ‘
process, as follows: :

L

6.

Fast-exchange liquid-liquid pulse columns with stage residence time of 30 seconds or
less and resistant to concentrated hydrochloric acid (e.g. made of or. protected by
suitable plastic materials such as ﬂuorocarbon polymers or glass);

Fast-exchange 11qu1d-11qu1d centnﬁ.lgal contactors with stage residence time of 30
$econds or less and resistant to concentrated hydrochloric acid {e.g, made of or

protected by suitable plastic materials such as fluorocarbon polymers or glass);

Electrochemical reduction cells resistant to concentrated hydrochloric acid solutions, -

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

Electrochemical reduction cells feed 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, poly-phenyl sulphate polyether sulfone '
and resm-lmpregnated graphite);

Feed preparanon systems for producing.h_jgh purity uranium chloride solution
consisting of dissolution, solvent extraction and/or ion exchange equipment for
purification and electrolytic cells for reducing the uranium U™ or U™ to U™},

‘ Urahium oxidation systerns for oxidation of U to U*;.

f. _Equipment and components specxal]y de51gned or prepared for 1on-exchzmge separatlon
. process, as follows:

L

Fast reacting ion-exchange resins, pellicular or porous macro-reticulated resins in

which the active chemical exchange groups are limited to a coating on the surface of an
inactive porous support structure, and other composite structures in any suitable form,~
including particles or fibres, with diameters of 0.2 mm or less, resistant ta concentrated

" hydrochloric acid and designed to have an exchange rate half-time of less than

10 seconds and capable of operating at temperatures in the range of 373’ K (100°C) to
473 K (200°C) ‘ . .
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Ion exchange columns (cylindrical) with a diameter greater than 1,000 mm, made of or
protected by materials resistant to concentrated hydrochloric acid (e.g. titanium or
fluorocarbon plastics) and capable of operating at temperatures in the range of 373 K
(100°C) to 473 K (200°C) and pressures above 0.7 MPa;

Ion exchange reflux systems (chemical or electrochemical oxidation or reduction .
systems) for regeneration of the chemical reducing or oxidizing agents used in ion
exchange enrichment cascades;

Equipment and components, specially designed or prepared for atomic vapour "laser" isotope
separatlon process (AVLIS) as follows:

1.

High power strip or scanning electron beam guns with a delivered power of more than
2.5kW/cm for use in uranium vaporization systems;

Liquid uranium metal handling systems for molten uranium or uranium alloys,
consisting of crucibles, made of or protected by suitable corrosion and heat resistant

. materials (e.g. tantalum, yttria-coated graphite, graphite coated with other rare earth

oxides or mixtures thereof), and cooling equipment for the crucibles;
NB: see also 2A225.

Product and tails collector systems made of or lined with materials resistant to the heat
and corrosion of uranium metal vapour or liquid, such as yttria-coated graph1te or
tantalum;

Separator module housings (cylindrical or rectangular vessels) for containing the
_uranium metal vapour source, the electron beam gun and the product and tails
collectors; ‘

"Lasers" or "laser" systems for the separation of uranium isotopes with a spectrum
frequency stabiliser for operation over extended periods of time;

NB: see also 6A005 and 6A205..

Equipment and components, specially designed or prepared for molecular "laser" isotope
separation process (MLIS) or chemical reaction by isotope selective laser activation
(CRISLA) as follows:

1.

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

Uranium pentafluoride (UF;) product collectors consisting of filter, impact, or

cyclone-type collectors or combinations thereof, and made of "materials resistant to

corrosion by UF4/UF,";

Compressors made of or protected by "materials resistant to corrosion by UF,", and
rotary shaft seals therefor;

Equipment for fluorinating UF;. (solld) to UF4(gas);
Process systems for sepa.ratmg UF6 from carrier gas (e:g. nitrogen or argon) mcludmg

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

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

c. UF; cold traps capable of temperatures of 253 K (-20°C) or less;
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6. - "Lasers" or "laser” systems for the separation of uranium 1sotopes w1th a spectrum
frequency stablhser for operation over extended periods of nme

“NB: see also 6A005 and 6A205.

Equrpment and components specrally de51gned or prepared for plasma separatlon process, as
follows: ‘

| 1. Microwave power sources and antennae for producing or accelerating ions, with an
«output frequency greater than 30 GHz and mean power output greater than 50 kW;"

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

3. Uranium plasma generanon systems;

4. Liquid metal handlmg systems for molten uranium or uranium alloys, con51st1ng of
crucibles, made of or protected by suitable corrosion and heat resistant materials (e.g.
tantalum, yttria-coated graphite, graphite coated with other rare earth ox1des or mixtures
thereof), and cooling equlpment for the crucibles;

NB:dsee also 2A225. .
5." Product and tails collectors made of of protected by materials resistant to the heat and
. corrosion of uranium vapour such as yttria-coated graphite or tantalum;

6. Separator module housings (cylindrical) for containing the uranium plasma source,
radio-frequency drive coil and the product and tails collectors and made of a surtable
. non-magnetic material {e.g. stamless steel); '

Equrpment and components specrally designed or prepared for electromagnetic separation

process, as follows: - .

.1.. Ion sources, single or ‘multiple, consrstrng of a vapour source, ionizer, and beam
accelerator made of suitable non-magnetic materials (e.g. graplnte stainless steel, or
copper) and capable of prov1dmg a total ion bearn current of 50 mA or greater

/2. Ion collector plates for collectlon of enriched or depleted uranium ion beams, consisting
of two or more slits and pockets and made of suitable non—magnetrc matenals (eg.
graphite or stainless steel); . .

' 3. ‘Vacuum housings for uranium electromagnetic separators made of non-magnetic
matenals (e.g. stainless steel)- and designed to operate at pressures of 0.1'Pa or lower;

4_.' Magnet pole pieces with a diameter greater than 2 m;
5. High voltage power su‘pplies for ion sources, having all of the following characteristics:
a. Capable of continuous operation;
- b. Output voltage of 20,000 V or greater;
¢. Output current of 1 A or greater; and
d. Voltage regulation of better than 0.01% over a period of 8 hours;

NB: see also 3A227. )

6. Magnet power supphes (high power, dtrect current) having all of the followmg
characteristics: .
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0B002

0B0O3

0B004

a. Capable of’continuous operation thh a current output of 500 A or greater at a voltage

of 100 V or greater; and

1

b. Current or voltage regulation t.aetter,than. 0.01% overa period of 8 hours.
. NB: see also 3A226.

Specially des_igned or prepared auxiliary systems, equipment and components, as follows, for
isotope separation plant specified in 0BO01, made of or protected by "materials resistant to
corrosion by UF¢™:

a.  Feed autoclaves, ovens or systems used for ’passing UF; to the énrichment process;

b.  Desublimers or cold traps, used to remove UF, from the enrichment process for subsequent
transfer upon hcatmg,

c.. Product and tails stations for transferring UF, into containers;

d.  Liquefaction or solidification stations used to remove UF, from the enrichment process by

compressing, cooling and converting UFto a liquid or solid form; : ~

e. Piping systems and header systems specially designed for hand]mg UF6 within gaseous
diffusion, centrifuge or aerodynamic cascades;

f. 1. Vacuum manifolds or vacuum headers having a suction capacity of Sm*/minute or more;
or

© 27 Vacuum pumps specially designed for use in UF, bearing eﬁmospheres;

g. UF, mass spcctrometefs/ion sources specially designed or prepared for taking on-line
samples of feed, product or talls from UF; gas streams and having all of the following
characteristics:

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

2. Ton sources constructed of or lined with nichrome or monel, or nickel plated;
3. Electron bombardment ionization sources; and -
4. Collector system suitable for isotopic analysis.

Plant for the conversion of uranium and equipment spec1ally de51gned or prepared therefor, as
follows:

Systems for the conversion of uranium ore concentrates to UQ;;
Systems for the conversion of UQ, to UF,; .
Systems for the conversion of UQ, to UO,;
Systems for the conversion of UQ, to UF,;
Systems for the conversion of UF, to UF;
Systems for the conversion of UF, to uranium metal;
Systems for the conversion of UF4 to UQ,; oo
- Systems for the conversion of UF4 to UF,.

FR oo o o

Plant for the production or concentration of heavy water, deuterium and deuterium compounds

and specially designed or prepared equipment and components therefor, as follows:

a.  Plant for the production of heavy water, deuterium or deuterium corﬂpounds, as follows:
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0B00S

0B006

1. Water-hydrogen sulphide exchange plants; | A
2. Ammonia-hydrogen exchange plants; :

" b: Equlpment and components as follows:

1. Water-hydrogen su]phlde exchange towers fabncated from fine carbon steel (e.g. ASTM
’ A516) with diameters of 6 m to 9 m, capable of operating at pressures greater than or
equal to 2 MPa and with a corrosion allowance of 6 mm or greater

2.. Single stage, low head (i.e. 0.2 MPa) centn'fugal blo_wers or compressors for hydrogen
sulphide gas circulation (i.e. gas containing more than 70% H,S) with a throughput -
capacity greater than or equal to 56 m*/second when operatmg at pressures greater than
or equal to 1.8 MPa suction and having seals desrgned for wet H,S service;

3.7 Ammom'a-.hydrogen exchange towers greater than or equal to 35 m in height with
diameters of 1 5 mto2.5m capable of operatmg at pressures greater than 15 MPa;

4. Tower internals, mcludmg stage contactors, and stage pumps, including those which are
submersible, for heavy water productlon utilizing the ammoma-bydrogen exchange
process; : .

5. Ammonia crackers with operatmg pressures greater than or equal to 3 MPa for heavy
water productlon utilizing the ammoma-hydrogen exchange process;

6. Infrared absorption analysers capable of on-line hydrogen/deuterium ratio analysis
where deuterium concentrations are equal to or greater than 90%; :
7. Catalytic burners for the conversion of enriched deutermm gas mto heavy water utilizing
the ammonia-hydrogen exchange process;

8.  Complete heavy water upgrade systems, or columns therefor for the upgrade of heavy
water to reactor-grade deuterium concentratlon S - -

Plant specially designed for the fabrication of "nuclear reactor" fuel elements and specially
designed or prepared equipment therefor. ' o

Note:A plant for the fabrz‘carion of "nuclear reactor” fuel elements includes equipment which:
a. Normally comes into d:rect contact with or dzrectly processes or controls the
‘ production flow of nuclear materials,” :
. Seals the nuclear materials within the cladding;
~ c. Checks the integrity of the cladding or the seal, or
. d. Checks the finish treatment of the solid fuel. '

Plant for the reprocessing of irradiated "nuclear reactor" fuel elements, and specially deSigned or - '
prepared equipment and components therefor. - : o

Note 03006 includes:

a.' Plant for the reprocessmg of irradiated "nuclear reactor” fuel elements including -
equipment and components which normally come into direct contact with and
directly control the irradiated fuel and the major. nuclear material and fission
product processmg streams;’

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

cut, chop, shred or shear irradiated "nuclear reactor” fuel assemblies, bundles
or rods; i
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c. Dissolvers, critically safe tanks (e.g. small diameter, annular or slab tanks) specially
designed or prepared for the dissolution of irradiated "nuclear reactor” fuel,
which are capable of withstanding hot, highly corrosive liquids, and which can

be remotely loaded-and maintained;

" d. Counter-current solvent extractors and ion-exchange processing equipment specially
designed or prepared for use in a plant for the reprocessing of irradiated .
"natural uranium", "depleted uranium” or “special fissile materials";

é. Holding or storage vessels specially designed to be critically safe and resistant to the
corrosive eﬁ’ects of nitric acid; \

Note: - Holdmg or storage vessels may have the Jollowing features.
1. Walls or internal structures with a boron e'quivalent (calculated
Sor all constituent elements as defined in the note to 0C004) of
at least two percent;
2. A maximum diame_ter or 1~75 mm for cylindrical vessels, or

3. A maximum width of 75 mm for eitherva'slaby-or annular vesseI.

f. Compilete systems speczally des:gned or prepared for the conversion of plutamum
nitrate to plutonium oxrde

g Complete systems speczally deszgned or prepared far the productzon of, plutomum
metal;

h.. Process control instrumentation specially designed or prepared for monitoring or
controlling the reprocessing of irradiated "natural uranium®, "depleted uranium"
or "special fissile materials”. -

0C Materials , ‘ . .

0C001 "Natural uranium" or "depleted uranium" or thonurn in the form of metal, alloy, chemical compound or
conceuﬁate and any other material contammg one or more of the foregoing;

Note: 0C001 does not control the following:

a. Four grammes or less of * natural uranium" or "depleted uranium" when contained in a sensing
component in instruments;

b.  "Depleted uranium" specially fabricated for the following civil non-nuclear applications:
L Shielding;
2. Packaging; -0
3. Ballasts having a mass not greater than 100 Kg; .
4. Counter~weights having a mass not greater than 100 Kg; «

c. Alloys containing less -tha;_n 5% thorium,

. . a
d.  .Ceramic proa’uc_ts containing thorium, which have been manufactured for non-nuclear use.

0C002 “Special fissile materials".

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



0C003 ~ Deuterium, heavy water (deuterium oxide) and other compounds of deuterium, and mixtures and
" - solutions contammg deuterlum, in which, the 1sotop1c ratro of deutenum to hydrogen exceeds
1:5,000.

o

0OCo004

Graphrte nuclear-grade, having a punty level of less than 5 parts per million 'boron
" equivalent' and w1th a den51ty greater than 1 5 g/cm

~

" Note I:  0C004 does not control the fallowing: o
. : - a. . manufactures of graphite having a mass less than 1-kg, other
than those specially designed or prepared for use in a ruclear
. reactor; . . '
b.  graphite powder. .

" Note2: In 0C004, 'boron equivalent' (BE) is defined as the sum of BE; for
-impurities (excludzng BEcqrbon Since carbon is not conszdered an "
- zmpunty) mcludmg boron, where , :

) BEZ (ppm) CFx Concentratzon of element Zin ppm
- L o o o-zAB
where CF is the converstort ﬁzcto,r = e
opdz
. and O'B and ozare the thermal neutron capture cross sections (in
barns) for naturally occurring boron and element Z respectively;
and Ap and Az are the atomic masses of naturally occurring boron .
5 and element z respecnvely :

0C005  Specially prepared compounds or powders for'the manufacture of gaseous diffusion barriers, resistant.
to corrosion by UF, (e.g. nickel or alloy containing 60 weight percent or more nickel, aluminium oxide
and fully fluorinated hydrocarbon polymers), having a purity of 99.9 weight percent or more and a
* mean particle siZe of less than 10 micrometres measured by American Society for Testing and
Matenals (ASTM) B33O standard and a high degree of particle size umform1ty

0C006 ‘Nickel powdet or porous nickel metal, specrally prepared for the manufacture of gaseous dlfqulOn
- - barriers, as follows:
N.B.: SEE ALSO 1C240. ' - .
a. Powder with a nickel purity content of 99 9 weight percent or more and a mean particle size of .
less than 10 micrometres measured by American Society for Testmg and Matenals (ASTM) B330
_ standard and a high degree of partrcle size uniformity; or- :
b. Porous nickel metal produced from materials specrﬁed in 0C006.a.

0D SoftWare

'O‘DOOI "Software" specially designed or modified for the "developrnent" "productlon or "use" of goods '
spec1ﬁed in this Category :

0E * Technology . o ~

0E001  "Technology" according to the Nuclear Technology Note for the "development" "productlon or "use"
of goods specified in this Categorjr -
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CATEGORY 1 - MATERIALS, CHEMICALS, “MICROORGANISMS” & “TOXINS”
1A Systems, Equipment and Components .
- 1A001 Components made from fluorinated cdmﬁounds, as follows:

- a. Seals, gaskets, sealants or fuel bladders specially designed for "aircraft" or aerospace use made
from more than 50% by weight of any of the materials specified in 1C009.b. or 1€C009.c.;

b. Piezoelectric polymers and copolymers made from vinylidene fluoride materials specified in
- 1C009.a.:

1.In sheet or film form; and
* 2. With a thickness exceeding 200 pm; -

c. Seals gaskets, valve seats, bladders or dlaphragms made from ﬂuoroelastomers containing at least

one vinylether monomer, specially designed for "aircraft", aerospace or missile use.

~

Note: In 14001 .c., "missile" means complete rocket systems and unmanned air vehicle systems.

iADOZ_. "Cbmposite" structures or laminates, having any of the following:
N.B: SEE ALSO 1A202, 9A010 and 9A110

a. An organic "matrix" and made from materié.ls specified in 1C010.c., 1C010.d. or 1C010.e.; or.

b. A metal or carbon "matrix" and made from:
1. Carbon "fibrous or filamentary materials" with:
a. A “specific modulus” exceeding 10.15x 10° m; and
b. A “spetific tensile” strength exceeding 17.7x10*m; or
2. Matenals specified in 1C010.c. ’

Notes: 1. 14002 does not control composite structures or laminates made from epoxy resin -

impregnated carbon "fibrous or filamentary materials" for the repair of aircraft
structures or laminates, provided the size does not exceed 1 m2.

2. 14002 does not control finished or semi-finished ztems speczally designed for purely
,czvn’zan applications as follows:
a. Sporting goods,
b. Automotive industry;
¢. Machine tool industry;
d. Medical applications.

1A003.  Manufactures of non-fluorinated polymeric substances specified in 1C008.2.3. in film, sheet, tape or
. ribbon form with either of the following characteristics: -
a. With a thickness exceeding 0.254 mm; or
b.  Coated or laminated with carbon, graphite, metals or magnetic substances. *

Note: 14003 does not control manufactures when coated or laminated with copper and designed for
the production of electronic printed circuit boards.

.1A004 Protective and detection equipment and components, other than those specified in military goods -
controls, as follows:

N.B.: SEE ALSO 2B351 AND 2B352.

a. Gas masks, filter canisters and decontamination equipment therefor designed or modified for

- defence against biological agents or radioactive materials "adapted for use in war" or chemical -

war.fare (CW) agents and specially designed components therefor;

b. - Protective suits, gloves and shoes specially designed or modified for defence against biological
agents or radioactive materials "adapted for use in war" or chemical warfare (CW) agents;
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1A005

. 1A102
1A202
1A225
*1A226
1A227

1B

1B001

- N

) . Nuclear, biological and chemical (NBC) detection systems specially designed or modified for

detection or identification of biological agents or radioactive materials "adapted for use in war"
or chemical warfare (CW) agents and specially designed components therefor.

Note: 14004 does not control :

: a. Personal radiation monitoring doszmeters ‘

" b. Equipment limited by design or function to protect agamst hazards specific to civil
industries, such as mining, quarrying, agrzculture pharmaceuticals, medical,
veterinary, environmental, waste management, or to the food mdustry

Body armour, and specrally designed components therefor other than those manufactured to mrhtary
standards or specifications or to their equivalents in performance.
N.B.: SEE ALSO MILITARY GOODS CONTROLS.

Notes: 1. 14005 does noi control individual suits of body armour and accessories therefor,
" when accompanying their users for his/her own personal protection. :
2. 14005 does not control body armour designed to provide frontal protection only
Jfrom both fragment and blast from non-military explosive devices.

Resdturated pyrohzed carbon-carbon matenals designed for space launch vehicles specrﬁed in 9AOO4 .
or sounding rockets specrﬁed in 9A104

Comp'osite st’ructui"es, other than those specified in 1A002, in the form of tubes with an inside o
diameter of between 75 mm and 400 mm made"with any of the "fibrous or filamentary materials"
specified in 1C010.a. or b. or 1C210.a. or with carbon prepreg materials speclﬁed in 1C210.c..
N.B.: SEE ALSO 9A010 AND 9A110

Platim'zed catalysts specially designed or prepared for promoting the hydrogen isotope exchange
reaction between hydrogen and water for the recovery of tntmm from heavy. water or for the

-production of heavy water. -

' Specialiied packings for use in separating heavy water from ordinary water and madé of i)hosphor 4

bronze mesh (chermcally treated to unprove wettability) and des1gned for use in vacuum distillation
towers. : ‘

High—density (lead glass or other)'radiaﬁon shieicling windows greater than 0.09 m? on cold area and
with a'density greater than 3 g/cm® and a thlckness of 100 mm or greater; and spec1a11y designed
frames therefor

Test, Inspection and Production Equipment

Equipment for the production of ﬁbres prepregs, preforms or ' cornp051tes" spec1ﬁed in 1A002 or
1C010., as follows, and specially designed components and accessories therefor: ‘
N.B.:SEE ALSO 1B101 AND 1B201. -~ .

a._ K Filament winding machines of which the motions for positioning, wrapping and wmdmg fibres
are coordinated and programmed in three or.more axes, specially designed for the manufacture
of "composite" structures or laminates from "fibrous or ﬁ]amentary materials"; '

b. Tape;laymg or tow-placement machines of which the motions for positioning and laying tape,
tows or sheets are coordinated and programmed in two or more axes, spec1ally designed for the
manufacture of "composite” arrframe or "missile" structures;

_Note In IB001.b, "missile" means compiete rocket systems and unmanned air vehicle
systems : N

. ‘Multidirectional, multrdunensronal weaving machines or interlacing machines, includirig

adapters and rnodlﬁcauon kits, for weaving, interlacing or braiding fibres to manufacture
"composite" structures; -
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1B002

1B003

1B101

Note: I B00I.c. does not control textile machinery not modified for the above end-uses.

d.  Equipment specially designed or adapted for the production of reinforcement fibres, as follows:
1. Equipment for converting polymeric fibres (such as polyacrylonitrile, rayon, pitch or
polycarbosilane) into carbon fibres or silicon carbide fibres, mcludmg special equipment
to strain the fibre during heating;
2. Equlpment for the chemical vapour deposition of elements or compounds on heated
filamentary substrates to manufacture silicon carbide fibres;
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; :

(78}

e. Equipment for producing prepregs specified in 1C010.e. by the hot melt method;

f. Non-destructive inspection equipment capable of inspecting defects three dimensionally, using
ultrasonic or X-ray tomography and specraIly designed for "composite" materials.

Systems and components therefor, specially designed to avoid contamination and specially desrgned for
producing metal alloys, metal alloy powder or alloyed materials specified in 1C002.a2.2., 1C002. b -or
1C002.c.

Tools, dies, moulds or fixtures, for "superplastic formmg" or "diffusion bondmg" titanium or a]urmmum
or the1r alloys specially designed for the manufacture of:

a. Airframe or aerospace structures;
b. "Aircraft" or aerospace engines; or

c. Specially designed components for those structures or engines.

, Equipmer_lt, other than that specified in 1B001, for the “production” of structural composites as follows;

and specially designed components and accessories therefor:
N.B.:SEE ALSO 1B201.

Note: Components and accessories specified in 1B101 include moulds, mandrels, dies, fixtures and
tooling for the preform pressing, curing, casting, sintering or bonding of composite structures,
laminates and manufactures thereof

a. Filament winding machines of which the motions for positioning, wrapping and winding fibres can
be coordinated and programmed in three or more axes, designed to fabricate composite structures
or laminates from fibrous or filamentary materials, and coordinating and programming controls;

b. Tape-laying machines of which the motions for positioning and laying tape and sheets can be
coordinated and programmed in two or more axes, designed for the manufacture of composite
airframe and "missile" structures;

¢.  Equipment designed or modified for the “production” of “ﬁbrous or filamentary materials” as
follows:
1. Equipment for converting polymeric fibres (such as polyacrylonitrile, rayon or polycarbosrlane)
including special provision to strain the fibre during heating;
- 2. Equipment for the vapour deposition of elements or compounds on heated filament substrates;
and : : :
3. Equipment for the wet-spinning of refractory ceramics (such as aluminium oxide};

d. Equipment designed or modified for specral fibre surface treatment or for producmg prepregs and
preforms specified in entry 9A110.
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1B116

1B201

1B225

1B226

1B227

1

Note: Equipment. covered inlBI0.d mcludes rollers, tenszon stretchers coatmg '
' equzpment cutting equipment and clicker dies. "

Equipment for the * production handling and acceptance testing of propellants or propellant-
constituents specified in 1C011.a., 1C011.b,, 1C111 or in the Mxlxtary Goods Controls and specially
des1gned components therefor .

' Notes: 1. The only mixers specified in 1B115 are those which have provmon for mixing under

vacuum in the range of zero to 13. 326 kPa and thh temperarure control capabzlzty of 1 the
" mixing chamber:
a. Batch mixers having a total volumetrzc capacity of 1 10 litres or more and at least one
mixing/kneading shaft mounted off centre;
b. Continuous mixers having two or more mlxmg/kneadmg shafts and capabzhty to open ‘
the mixing chamber.
2. For equipment specially designed for the production of mzlttary goods, see the Mzhtaly '
. Goods Controls.
3. 1B115 does riot control equipment for the "production”, handlmg and acceptance testing of ‘
boron carbide. - ' o
Specially designed nozzles for producing pyrolitically derived materials formed on a mould, mandrel
or other substrate from precursor gases which decompose in the 1573 K (1300°C) to 3173 K (2900°C)
temperature range at pressures of 130 Pa to 20 kPa

Filament winding machmes, other than those spec1ﬁed in 1B001 or 1B101, in which the motions fot
positioning, wrapping, and winding fibres are coordinated and programmed in two or more axes,
specially designed to fabricate composite structures or laminates from "fibrous or filamentary -

- materials” and capable of winding cylindrical rotors of diameter between 75 mm and 400 mm and

lengths of 600 mirn or greater and coordinating and programmmg controls and precmon mandrels
therefor.

Electrolytlc cells for fluorine production with a productlon capac:lty greater than 250 g of fluorine per
hour.’

Electromagnetic isotope separators, designed for or equipped with,single or multiple ion soufces

capable of providing a total ion beam current of 50 mA or greater.

Note:  1B226 includes separators: ~
a.. Capable of enrzchmg stable lsotopes :
b. With the ion sources and collectors both in the magnetic field and those conf igurations in
which they are external to the field.

- . - N . . . - ’ . . ) . (. R |
Ammonia synthesis converters or ammonia synthesis units in which the synthesis gas (nitrogen and

", hydrogen) is withdrawn from an ammonia/hydrogen high-pressure exchange column and the

1B228

1B229

synthesized ammoma 1s returned to said column

Hy'drogen-cryogenic distillation columns having all of the following characteristics:

a. Designed to operate with internal ternperatures of 35 K (-238°C) or less;
b. ' Designed to operate at an internal pressure of 0.5 to 5 MPa (5 to 50 atrhospheres);

. ¢. Constructed of "fine-grain stainless steels" of the 300 series w1th low sulphur content or equlvalent ,

cryogenic and H,-compatible materials; and
d. With mtemal dxameters of l m or greater r and effectlve lengths of Smor greater

Technical Note’:

" "Fine-grain stainless steels” in 1B228 are defined to be fine-grain austenitic stainless steels with an
g g

ASTM (or equivalent standard) grain size number of 5 or greater.
Water-hydrogen sulphide exchange tray columns constructed from fine carbon steel with a diameter of

1.8 m or greater, whlch can operate at'a nominal pressure of 2 MPa or greater, and internal contactors
therefor ~
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Notes: 1. For columns whtch are specially desxgned or prepared for the production of heavy water
see 0BOO4.

2. Internal contactors of the columns are segmented trays which have an eﬁ'ectlve assembled
diameter of 1.8 m or greater, are designed to facilitate countercurrent contactmg and are
constructed of materials resistant to corrosion by hydrogen sulphide/water mixtures. These
may be sieve trays, valve trays, bubble cap trays, or turbogrid trays. :

3. "Fine Carbon steel” in 1B229 is defined to be steel with the austenitic ASTM (or equivalent
standard) grain size number of 5 or greater.

4. Materials resistant to corrosion by hydrogen sulphide/water mixtures in 1B229 are defined
to be stainless steels with a carbon content of 0.03% or less.

1B230 Pumps circulating solutions of diluted or concentrated potassium armde catalyst in hquld ammoma

1B231

1B232

1B233

1C

(KNH,/NH,), with all of the following charactensncs
a. Alrtlght (ie., hermetlcally sealed),
b. For concentrated potassium amide solutions (1% or greater), operating pressure of 1.5-60 MPa

(15-600 atmospheres); for dilute potassium amide solutions (less than 1%), operating pressure of .
20-60"MPa (200-600 atmospheres); and

¢. A capacity greater than 8.5 m*hr.

Tritium facilities plant or equipment, as follows: -

a. Facilities or plant for the production, recovery, extraction, concentration, or handlmg of tritium;
b. Equipment for tritium facilities or plant, 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 watts; or -
2. Hydrogen isotope storage and punﬁcatlon systems usmg metal hydrides as the storage, or
purification medium. .

Turboexpanders or turboexpander—compressor sets de51gned for operation below 35 K (-238°C) and a

~throughput of hydrogen gas of 1000 kg/hr or greater.

Lithium isotope separation facilities, plant or equipment, as follows:
a. Facilities or plant for the separation of lithium isotopes;

b. Equipment for the separation of lithium isotopes, as follows:
1. Packed liquid-liquid exchange columns specially designed for lithium amalgams
2. Mercury and/or lithium amalgam pumps;
3. Lithium amalgam electrolysis cells;
4. Evaporators for concentrated lithium hydroxide solution.

Materials

Technical Note:

Metals and alloys: :

Unless provision to the contrary is made, the words "metals” and "alloys" in 1C001 to 1C012 cover
crude and semi-fabricated forms, as follows: '

Crude forms: - ’
Anodes, balls, bars (including notched bars and wire bars), billets, blocks blooms, bnckets cakes
cathodes, crystals, cubes, dice, grains, granules, ingots, lumps, pellets, pigs, powder, rondelles, shot,
slabs, slugs, sponge, sticks;
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Semz -fabricated forms (whether or not coated plated, drilled or punched)
' Wrought or worked materials fabricated by rolling, drawing, extruding, forging, impact extrudmg, o
pressing, graining, atomising, and grinding, i.e.: angles, channels, circles, discs, dust, flakes, foils .
and leaf, forging, plate, powder, pressings and stampings, ribbons, rings, rods (including bare
welding rods, wire rods, and rolled wire), sections, shapes, sheets, strzp, pipe and tubes (mcludmg h
tube rounds, squares, and hollows), drawn or extruded wire;

b.  Cast material produced by casting in sand, die, metal, plaster or other types of moulds, mcIudmg
high pressure castmgs sintered forms, and forms made by powder metallurgy

" The object of the control should not be defeated by the export of non-ltsted forms alleged to be ﬁmshed
products but representmg in reality crude forms or semi- fabncated forms

1C001 Matenals specially desngned for use as absorbers of electromagnenc waves, or mtnnsu:ally conductive
' polymers, as follows:

N.B.:SEE ALSO 1C101. :

a.. Materials-for absorbing frequencies exceeding 2x 10° Hz but less than 3 x 10" Hz '

M: 1. 1C001.a. does not control: :
“a. Hair type absorbers, constructed of natural or synthetzc fibres, with .
non-magnetic loading to provide absorption;
b. Absorbers having no magnetic loss and whose znczdent surface is ,
non-planar in shape, including pyramids, cones, wedges and convoluted surfaces
¢.  Planar absorbers, having all of the following characteristics: ‘ : ‘
1. Made from any of the following: ..

a. Plastic foam materials (flexible or non- ﬂexzble) with carbon loading, .
or organic materials, including binders, providing more than 5% echo
compared with metal over a bandwidth exceeding £15% of the centre
Jrequency of the incident energy, and not capable of wzthstandmg
temperatures exceeding 450 K (177 °C); or :

- b. - Ceramic materials providing more than 20% echo compared with
metal over a bandwidth exceeding +15% of the centre frequency of the
incident energy, and not capable of withstanding remperatures
exceeding 800 K (527 °C); ' :

Technical Note:

Absorption test samples for 1C001.a. Note: I.c.1. should be a square at

least 5 wavelengths of the centre frequency on a side and positioned in the -

far field of the radiating element. 7

2. Tensile strength less than 7 x 1 06 N/m?2; and
3. Compressive strength less than 14 x 106 N/m2
‘d. Planar absorbers made of sintered ferrite, having: -
1. A specific gravity exceeding 4.4, and
2. A maximum operating temperature of 548 K (275 °C).
2 Nothing in | C001.a. releases magnetic materials to provide absorption when
contamed in pamt : : :

b. Matenals for absorbing frequenc1es exceedmg 1.5 x 10" Hz but less than 37x 10" Hz and
. not'transparent to visible hght

c. ?_‘ Intnnsxcally conductive polymeric materials with a bulk electrical conductivity exceeding
10,000 S/m (Siemens per metre) or a sheet (surface) resistivity of less than 100 ohms/square,
"-based on any of the followmg po]ymers

1. . Polyaniline;
2 Polypyrrole;
3 Polythiophene; _ : C _ o
4. Poly phenylene-vinylene; or . - o
5. Polythienylene-vinylene. '
Technical Note:

Bulk electrical conductivity and. sheet (swface) resistivity should be determmed using ASTM
D-257 or national equivalents.



1C002  Metal alluys, metal alloy powder and alloyed materials, as follows:
" N.B.:SEE ALSO 1C202.

Note:

1C002 does not control metal alloys metal alloy powder and alloyed matenals Jfor caatmg
substrates.

a.f Metal alloys, as follows:

L.

Nickel or titanjum-based alloys in thc form of aluminides, as follows, in crude or semi-
fabricated forms:
a. Nickel aluminides contaunng a minimum of 15 weight percent aluminium, a maximum of
38 weight percent aluminium and at least one additional alloying element;
b. Titanium aluminides containing 10 wexght percent or more aluminium and at least one
additional alloying element; :
Metal alloys, as follows, made from metal alloy powder or particulate matenal spemﬁed in
1C002.b.:
a, Nzckel alloys W1th
. A stress-rupture life of 10, 000 hours or longer at 923 K (650°C) at a stress of 676 MPa
or
2. Alow cycle fatigue life of 10,000 cycles or more at 823 K (550°C) at a maximum stress
of 1,095 MPa; v
b. Niobium alloys with:
1. A stress-rupture life of 10,000 hours or longer at 1,073 K (800°C) at a stress of 400
MPa; or
2. A low cycle fatigue life of 10,000 cycles or more at 973 K (700°C) ata maximum stress
of 700 MPa;
¢. Titanium alloys with:
1. A stress- rupture life of 10,000 hours or longer at 723 K (450°C) at a stress of 200 MPa;
or
2. Alowcycle fangue life of 10,000 cycles or more at 723K (450°C) at a maximum stress
"~ of 400 MPa; -
d. Aluminium alloys with a tensile strength of:
1. 240 MPa or more at 473 K (200°C); or
2. 415 MPa or more at 298 K (25°C);

e. Magnesium alloys with a tensile strength of 345 MPa or more and a corrosion rate of less
than 1 mm/year in 3% sodium chloride aqueous solution measured in accordance with -
ASTM standard G-31 or natlonal equivalents; ’

Techmbal Notes:

1

2.

3

The metal alloys in 1C002.a. are those contammg a higher percentage by wezght of the stated
metal than of any other element.

Stress-rupture life should be measured in accordance with ASTM standard E-139 or national
equivalents.

Low cycle fatigue life should be measured in accordance with ASTM Standard E-606
"Recommended Practice for Constant-Amplitude Low-Cycle Fatigue Testing" or national
equivalents. Testing should be axial with an average stress ratio equal to ! and a stress-
concentration factor (Ky) equal to 1. The average stress is def ned as maximum stress minus
minimum stress divided by maximum stress.

b. Metal alloy powder or particulate material for materials specified in 1C002.la., as follows:

1.

Made from any of the following composition systems:

Technical Note:

X.in the following equals one or more alloying elements

a. Nickel alloys (Ni-Al-X, Ni-X-Al) qualified for turbine engine parts or components, i.e. with.
less than 3 non-metallic particles (mtroduced during the manufacturing process) larger than
100 pm in 10° alloy particles; : :
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1C004

1C005

b. Niobium alloys (Nb-Al-X or Nb-X-Al Nb-Si-X or Nb-X-8i, Nb-Ti-X
or Nb-X-Ti); S . :

Titanium alloys (T1-Al -X or Ti-X- Al)

Aluminium alloys (Al- Mg-X or’

Al-X-Mg, Al-Zn-X or Al-X-Zn, ) - ‘ o

Al-Fe-X or Al-X-Fe); or S : ' ' .

_ Magnesium alloys’ (Mg—Al X or Mg-X Al) and : '

2. M de in a controlled environment by any of the fol followmg processes:

" a.” "Vacuum atomisation";

"Gas atomisation";

"Rotary atomisation";

"Splat quenching”;

"Melt spinning" and "comminution";

"Melt extraction” and "comminution"”; or

" "Mechanical alloying";

o

(23

: ®

L@ e 9'_.0'9‘?’

‘ Alloyed rriatetials, in the form of uncomminuted flakes, ribbons or thin rods produced in a-

controlled environment by "splat quenching", "melt spinning" or "melt extraction"”, used in the
manufabture of metal alloy powder or parttculate material speciﬁed in 1C002.b.

Magnetlc metals of al] types and of whatever form, havmg any of the followmg charactenstxcs

a.

‘ Amorphous or nanocrystalline alloy strips, having alt of the following characteristios

_ Initial relatlve pe'nneabﬂlty of 120 000 or more and a thxckness of 0.05 mm or less

Technical Note:
Measurement of initial permeability must be performed on fully annealed materzals

‘Magnetostmctwe alloys having any of the followmg charactenstlcs

1. A saturation magnetostriction of more than 5 x 10, or
2 A magnetomechamcal couplmg factor (k) of more than 0.8; or

1. A composmon having a minimum of, 75 weight percent of iron, cobalt or nickel;
2. A saturation magnetic mductlon (B,) of 1.6 T or more; and

E 3. Any of the following: **

.a. A strip thickness of 0 02 mm or less; or -
b. An electrical resxstw1ty of 2x 104 ohm cm or more.

Techm'cal Note: : :
"Nanocrystalline” materials in 1C003. c. are those materials havmg a crystal grain size of 50 nm or
Iess as determined by X-ray diffraction.

Uranium titanium elloys or tungsten alloys with a "matrix" based on iron, nickel or copper having all
of the following:

B

g, as follows

a.

A density exceeding 17.5 g/cm’;

b. An elastic limit exceeding 1,250 MPa;

¢. An ultimate tensile strength exceeding 1, 270 MPa; and

d. An elongation exceeding 8%.

"'Superconductlve" "composite” conductors in lengths exceeding 100 m-or with a'mass ext:eeding 100

Multifilamentary * superconducnve" "composite" 'conductors ‘containing one or 'more'niobium.
titanium filaments: : -

- 1. Embedded in a "matrix" other than a copper or copper-based m]xed matnx or
‘2. Having a cross~sect10n area less than 0.28 x 10 mm? (6 um in dxameter for cu'cular ﬁlaments)

it mn

"Superconductwe composxte conductors con51stmg of one or more superconductwe filaments
other than niobium-titanium, having all of the following: . - . :
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1. A “critical temperature" at zero magnetic induction exceeding 9.85 K (-263.31°C) but less than’
24 K (-249.16°C); '

2. ' A cross-section area less than 0.28 x 10* mm?; and -

3. Remaining in the "superconductive" state at a temperature of 4.2 K (-268.96°C) when exposed
to a magnetic field corresponding to a magnetic induction of 12 T.

1C006  Fluids and lubricating materials, as follows:

- a.

Hydrauhc fluids containing, as their prmc1pal mgredlents any of the following compounds or

materials:

1. Synthetic hydrocarbon 01ls ot silahydrocarbon oils, having all of the following:
Note: For the purpose of 1C006.a.1., szlahydrocarbon oils contain excluszvely silicon,

hydrogen and carbon.

A flash point exceeding 477 K (204°C);

A pour point at 239 K (-34°C) or less;

A viscosity index of 75 or more; and

A thermal stability at 616 K (343°C); or

x

e op

2. Chloroﬂuorocarbons having all of the following:
Note: - For the purpose of 1C006.a.2., chloroﬂuorocarbons contain axcluszvely carbon
" fluorine and chlorine.
No flash point;
An autogenous ignition temperature exceeding 977 K (704°C);
A pour point at 219 K (-54°C) or less;
A viscosity index of 80 or more; and
A boiling point at 473 K (200°C) or higher;

PO oR

Lubricating materials containing, as their principal mgredlents any of the followmg compounds or

materials: . -

1. Phenylene or alkylphenylene ethers or thio- ethers or their mixtures, contammg more than two’
ether or thio-ether functions or mixtures thereof; 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); -

Damping or flotation ﬂuids with a'purity exceeding 99.8%, containing less than 25 particles of -

" 200 pm or larger in size per 100 ml and made from at least 85% of any of the following

compounds or materials: .

1. Dibromotetrafluoroethane;

2. Polychlorotnﬂuoroethylene (oily and waxy modifications only); or
3. Polybromotnﬂuoroethylene,

Fluorocarbon electronic cooling fluids, having all of the following charactefistics:
1. Containing 85% by weight or more of any of the following, or mixtures thereof:
a. Monomeric forms of perﬂuoropolyalkylether-mazmes or perfluoroaliphatic-ethers;
' b. Perfluoroalkylamines;
c. Perfluorocycloalkanes; or
d. Perfluoroalkanes;
2. Density.at 298 K (25°C) of 1.5 g/ml or more;
3. In aliquid state at 273 K (0°C); and
4. Containing 60% or more by weight of fluorine.

" Technical Note:
. For the purpose of 1C006:

a. Flash point is determined using the Cleveland Open Cup Method described in
ASTM D-92 or national equivalents,
b. Pour point is determined using the method described in ASTM D-97 or natzanal equivalents;

c. Viscosity index is determined using the method described in ASTM D-2270 or national
equivalents;
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d. Thermal stability is determined by the following test procedure or national equivalents:
- Twenty ml of the fluid under test is placed in a 46 ml type 31 7 stainless steel chamber
containing one each of 12.5 mm (nominal) diameter balls of M-10 tool steel .)21 00 steel and
naval brorze (60% Cu, 39% Zn, 0.75% Sn),

The chamber is purged with mrrogen sealed at atmospheric pressure and the temperature
- raised to and maintained at 644+ 6 K (371% 6 °C) for six hours;
The specimen will be considered thermally stable  if, on completion of the above procedure all
. of the following conditions are met: .
~ 1. The loss in weight of each ball is less than 10 mg/mm? of ball surface
2. The change in original viscosity as determined at 311 K (38 C) is less than 25%; and
3. 'The total acid or base number is less than 0.40;
e Autogenous ignition temperature is determined usmg the method descrlbed in AS TM E-639 or
national equzvalents .

N ) B
Ceramic base materials, non—"composite ceramic matenals cerarmc-"matnx“ "composne materials
and precursor materials, as follows:

N.B.: SEE ALSO 1C107.

" a. Base materials of single or complex borides of titanium having total meﬁliic impurities, excluding - .

intentional additions, of less than 5,000 ppim, an average particle size equal to or less than 5 pm
. and no-more than 10% of the particles larger than 10 pm;

b. Non-"composite" ceramic materials in  crude or scrm-fabncated form, composed of bondes of
titanium with a density of 98% or more of the theoretical den51ty,
Note: 1C007.b. does not control abrasives.
¢. Ceramic-ceramic ' composite materials with a glass or ox1de-"matnx and remforced with ﬁbres
made from any of the followmg systems: ‘
Si-N; ) B o ' N
.2. 'Si-C; - - ‘ ‘
© 3. Si-Al- O-N' or
4. Si-O-N
having a spec1ﬁc tensﬂe strength exceedmg 12 7x 103

d Ceramlc-cerarmc composne" matenals with or w1thout a continuous metallic phase, mcorporatmg :
particles, whlskers or fibres, where carbldes or nitrides of silicon, zucomum or boron form the '
"matnx" .

e _Precursor matenals (1 e. spec1a1 purpose polymenc or metallo-organic materials) for producmg _

any phase or phases of the materials specified in 1C007.c., as follows:
1. Polydiorganosilanes (for producing silicon carbide);,

. 2. Polysilazanes (for producing silicon nitride); .
3. Polycarbosnlazanes (for producing ceramics with 51hcon carbon and mtrogen components)

~

f. Ceramic-ceramic composne materials with an oxide or glass matnx reinforced with continuous .
" fibres from.any of the following systems : '
1. ALO; or
2. Si-C- N. .
'Aﬁt_e 1C007 f. does not control "composxtes contammg fi bres from these systems with a fibre
tensile strength of less than 700 MPa at 1,273 K (1,000 °C) or fibre tensile creep resistance
of more than 1% creep strain at 100 MPa load and 1,273 K (1,000 °C} for 100 hours.

Non-fluorinated polymeric substances, as follows:

- a. 1. Bismaleimides;

2. Aromatic polyaxmde—mudes
3. Aromatic polyumdes
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4. Aromatic polyethcrumdes having a glass transition temperature (T,) exceedmg 513K (240° C)
_ determined using the dry method described in ASTM D 3418;
Note: 1C008.a. does not control non-fusible compression moulding powders or moulderi forms.

b. Thermoplastic liquid crystal copolymers having a heat distortion teniperature’exceeding 523K
(250°C) measured according to ASTM D-648, method A, or national equlvalents with a load of
1.82 N/mm? and composed of:

1. Any of the following: .
a. Phenylene, biphenylene or naphthalene; or
b. Methyl, tertiary-butyl or phenyl substituted phenylene blphenylene or naphthalene and

2. Any of the following acids:
a. Terephthalic acid;
b. ~ 6-hydroxy-2 naphthoic acid; or
¢. 4-hydroxybenzoic acid,

¢. Polyarylene ether ketones, as follows:
1. Polyether ether ketone (PEEK);
2. Polyether ketone ketone (PEKXK);
3. Polyether ketone (PEK);
4. Polyether ketone ether ketone ketone (PEKEKK)

d. Polyarylene ketones;

e. Polyarylene sulphides, where the arylen€ group is biphenylene, tnphenylene or combinations
thereof; :

f. Polybiphenylehethersulphone.

" Technical Note:

The glass transition temperature (Tg) for 1C008 materials is determmed uszng the method described in
ASTM D 3418 using the dry method.

Unprocessed ﬂuorinated compour;ds as follows:

~ a. Copolymers of vinylidene fluoride havmg 75% or more beta crystallme structure without

stretching;
b. Fluorinated polyimides containing 10% by werght or more of combined fluorine;
c. Fluorinated phosphazene elastomers containing 30% by weight or more of combined fluorine.

"Fibrous or filamentary materials” which may be used in organic "matrix", metallic "matrix" or carbon
"matrix" "composite" structures or laminates, as follows:. : ' ' :
N.B.: SEE ALSO 1C210.

- a. Orgénic "fibrous or filamentary materials”, having all of the following:

1.- A specific modulus exceeding 12.7 x 10° m; and
2. A specific tensile strength exceeding 23.5 x 10°m
Note: 1C010.a. does not control polyethylene.

b. Carbon "fibrous or ﬁlamehtary materials", having all of the following:
1. A specific modulus exceeding 12.7 x 10° m; and
2. A specific tensile strength exceeding 23.5 x 10* m;

Technical Note:

Properties for materials described in | C010.b. should be determined using SA CMA recommended

methods SRM 12 to 17, or national equivalent tow tests, such as Japanese [ndustnal Standard JIS-
- R-7601, Paragraph 6.6.2., and based on lot average.
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. Note: |1 C01'0 b. does not control fabric made from "fibrous or filamentary materials” for the
* repair of aircraft structures or laminates, in which the size of individual sheets does not
exceed 50 cm x 90 cm. ' : :

c. Inorganic "fibrous or filamentary materials", having all of the followmg

. L A specific modulus exceeding 2.54 x'10° m; and .
2. A melting, softening, decomposition or sublunauon point exceedmg 1 922 K

~(1,649°C) in an inert environment;
Note 1C010.c. does not control:
1. Discontinuous, multiphase, polycrystallme alumma fibres in chopped ﬁbre or
. random mat form, containing 3 wexght percent or more s:hca with a specific

modulus of less than 10 x 1 06 m : :
Molybdenum and molybdenum aIloy fi bres

Boron fibres; : :

4. Discontinuous ceramtc fibres with a melting, soﬁemng, decamposztzon or

sublimation point lower than 2,043 K (1,770 °C) in an inert environment.

woh

d. "Fibrous or filamentary materials": ) i
1. Composed of any of the following: ‘ e
a. Polyetherimides specified in 1C008.a;0r
b. Materials specified in 1C008.b. to 1C008.£; or
2. . Composed of materials specified in 1C010.d.1.a. or 1C010.d. 1 .b.; and "commmgled"'
‘with other t’bres specified in lCOlO a., 1C010 b. or 1C010.c.;

€. Resin-impregnated or pitch-impregnated fibres (prepregs),'meta] or .
carbon-coated fibres (preforms) or "carbon fibre preforms”, as follows:
1.  Made from “fibrous or filamentary materials" specified in 1C010.a., 1C010.b.
: or C010.c;
o2 Made from organic or carbon "fibrous or filamentary matenals
©a. With a “specific tensile strength” exceeding 17.7 x 10° m
b. With a “specific modulus” exceeding 10.15 x 10° m;
c. Not controlled by 1C010.a: or 1C010.b.; and -
d. ‘When impregnated with materials spec1f1ed in 1C0O08 or 1C009 b havmg a glass '
transition temperature (Tg) exceeding 383 K (1 10°C) or with phenolxc orepoxy
- 1esins, having a glass transition temperaturc (T equal to.or exceeding 418 K-
(145°C) : ~
Notes: 1C010.e. does not control: S o ‘

1. Epoxy resin "matrix" impregnated carbon "fibrous or filamentary'materials”
(prepregs) for the repair of aircraft structures or laminates, in which the size
of individual sheets of prepreg does not exceed 50 cm x 90 cm;

2. Prepregs when impregnated with phenohc or. epoxy resins having a glass
transition temperature (Tg) less than 433 K (160 °C) and a cure temperarure
lower than the glass transition temperature.

Techmcal Note:
The glass transition temperature {73 g) for 1C010.e. materials is determined uszng the method
described in ASTM D 3418 using the dry method. The glass transition temperature for

— phenolic and epoxy resins is determined using the method described-in ASTM D 4065 at a
frequen’cy of ! Hz and a heating rate of 2 K (°C) per minute using the dry method.

1Co11 " Metals and compounds as follows:
N.B.: SEE ALSO MILITARY GOODS CONTROLS and 1C111
a, Metals in particle sizes of less than 60 um whether sphencal atomised, spheroidal, ﬂaked or
" ground, manufactured from matenal con51st1ng of 99% or more of zirconium, magnesium
and alloys of these; :
N.B.: The metals or alloys hsted in{ C01 1.a. are controlled whether or not the metals or
" alloys are encapsulated in aluminium, magnesium, zirconium or beryllium.
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b. Boron or boron carbide of 85% purity or higher and a particle size of 60 um or less; ]
N.B.: The metals or alloys listed in 1C011.b. are controlled whether or not the metals or
alloys are encapsulated in dluminium, magnesium, zirconium or beryllium.

¢.  Guanidine nitrate.
Materials for nuclear heat sources, as follows:

a. - Plutonium in any form with a plutonium isotopic assay of
" plutonium-238 of more than 50% by weight; -
Note: 1C0i2.a. does not control: :
1. Shipments with a plutonium content of I g or less; _
2. Shipments of 3 "effective grammes" or less when contained in a sensing
component in instruments. : ~ -
b.  "Previously separated" neptumum—237 in any form. .
Note: 1C012.b. does not control shipments with a neptunium-237 content of 1.gor less

Materials énd devices for reduced observables such as radar reflectivity,
ultraviolet/infrared signatures and acoustic 51gnatures other than those specified in 1C001, usable
in "missiles" and their subsystems.

Notes. 1. 1C10! includes:

a. Structural materials and coatings specially deszgned for reduced radar reflectivity;
b. Coatings, including paints, specially designed for reduced or tailored reflectivity or
emissivity in the microwave, infra red or ultra violet regions of the electromagnetic
spectrum.
2. 1CI01 does not includé coatings when specially used for the therma[ control of
satellites.

Graphite and ceramic materials, other than those specified in 1C007, as follows: |

a.

Fine grain i'ecfystallised bulk graphites having a bulk density of 1.72 g/cm’® or greater, measured at
288 K (15°C), and having a particle size of 100 micrometres or less, pyrolytic or fibrous reinforced
graphites, usable for rocket nozzles and reentry vehicle nose tips; '

Ceramic composite materials (dielectric constant less than 6 at frequencies from 100 Hz to‘10,000
MHz), also usable for radomes, and bulk machinable silicon-carbide reinforced unfired ceramic,
usable for nose tips. ' '

Propellants and constituent chemicals for propellants, other than those specified in 1CO11, as follows:

a.

Propulsive substances:

1. Spherical aluminium powder, other than that specified in the Military Goods Controls, with
particles of uniform diameter of less than 500 micrometre and an aluminium content of 97% by
weight or greater;

2. Metal fuels, other than that specified in the Mlhtary Goods Controls, in parncle sizes of less
than 500 micrometres, whether spherical, atomized, spheroidal, flaked or ground consisting
97% or more by weight of any of the following:

Zirconium;

Beryllium;

Boron;

Magnesium; or i

Alloys of the ‘metals spec1f1ed by a. to d. above

o0 oPR

3. Liquid oxidisers, the following; -
a. Dinitrogen trioxide;"
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b. Nitrogen dloxlde/dmltrogen tetroxide;
¢. Dinitrogen pentoxide;

b. Polymeric substances- :

1. Carboxy-terminated polybutadlene (CT'PB)

2. Hydroxy-terminated polybutadiene (H'I'PB), other. than that specified in the Mlhtary Goods
’ Controls;
- Polybutadiene-acrylic acid (PBAA);
4. Polybutadiene-acrylic acid-acrylonitrile (PBAN);

(V8]

Other propellant additives.and agents:
1. "SEE MILITARY GOODS CONTROLS FOR Butacene”;
-2, Tnethylene glycol dinitrate (TEGDN), :
3. 2-Nitrodiphenylamire. -
" 4. Trimethylolethane trinitrate (TMETN);
5. Diethylene glycol dinitrate (DEGDN).
6. Ferrocene denvatlves other than those specified in the Mlhtary Goods Controls

_ Note: For propellants and constituent chemicals for propellants not specified in 1C111, see the

Military Goods Controls.

Maraging steel§ (steels generally characterised by high nickel, véry low carbon content and the ‘use,of

substitutional elements or precipitates to produce age—'h'ardening) having an ultimate tensile strength of

" 1500 MPa or greater, measured at 293 K (20°C), in the form of. sheet plate or tubing with a wall or

plate thickness equal to or less than 5 mm. _ —
N.B.: SEE ALSO 1C216. . ' ’
Tungsten, rnolybdenurn and alloys of these metals in the form of uniform spherical or atomized

particles of 500 micrometre diameter or less with a purity of 97% or greater for fabrication of rocket

- motor components, i.e. , heat shrelds nozzle substrates, nozzle throats and thrust vector control
surfaces:

Alloys, other than those specified in 1C002.a.2.c. or d., as follows:

a. Aluminium "alloys capable of” an ultimate tensile strength of 460 MPa or'more at 293 K (20°C), in
the form of tubes or cylmdncal sohd forms (mcludmg forgmgs) with an outside diameter of more
than 75 mm, o :

b. Titanium "alloys capable of" an ultlmate tensnle strength of 900 MPa or more at 293 K (20°C) in
the form of tubes or cylmdncal solid forms (mcludmg forgmgs) with an outsxde diameter of more
than 75 mm.

- Technical Note:

The phrase "alloys capable of” encompasses alloys before or aﬁer heat treatment

"Flbrous or ﬁlamentary matenals or prepregs, other than those specified in lCOlOta., b.v\or €., as
follows o ' : o

a. Carbon or aramid "fibrous or filamentary materials" having a "specific modulus" of 12.7 x 106
or greater or a specrﬁc tensile strength" of 235 x 10> mor greater
except: : )
Aramid "fibrous or ﬁlamentary matenals having 0.25 percent or more by weight of an ester based
fibre: surface modifier; : '
b. Glass "fibrous or filamentary matérials" having a "specific modulus” of 3. 18 X lO6 m or greater and |
a "specific tensile strength” of 76.2 x lO3 m or greater; or

~
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c. Thermdse; resin impregnated continuous "yarns", "rovings", "tows" or "tapes" with a widthno -
greater than 15 mm (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 1C210, "fibrous or filamentary materials" is restricted to continuous “monofilaments"”, .
"varns", "rovings”, "tows" or "tapes”. '
1C216 Maraging steel, other than that specified in 1C116, capable of an ultimate tensile strength of 2,050 MPa
‘ or more, at 293 K (20°C); .

except:
Forms in which no linear dimension exceeds 75 mm.

Technical Note: :
The phrase "maraging s steel capable of " encompasses maraging sreel before or after heat treatment.

1C225 Boron and boron compounds, mixtures and loaded materials in whlch the boron-lO isotope is more
than 20% by welght of the total boron content.

1C226 Tungsten, as follows: parts made of tungsten, tungsten carbide, or tungsten alloys (greater than 90% -
tungsten) having a mass greater than 20 kg and a hollow cylindrical symmetry (including cylmder :
segments) with an inside diameter greater than 100 mm but less than 300 mm; '
except: )
Parts specially designed for use ‘as weights or gamma-tay collunators
1C227 Calcium (high purity) contammg both less than 1,000 parts per million by weight of metallic impurities
. other than magnesium and less than 10 parts per rmllxon of boron.

1C228 Magnesium (high purity) contammg both less than 200 parts_per million by weight of metallic .
- impurities other than calcium and less than 10 parts per million of boron.

1C229 High purity (99.99% or greater) bismuth with very low silver content (less than 10  parts per miilion).

1C230° Beryllium metal, alloys containing more than 50% of beryllium by welght, berylhum compounds, or
manufactures thereof; : , _
- except: . A
" a. Metal windows for X-ray machines, or for bore-hole logging devices; ,
b.  Oxide shapes in fabricated or semi-fabricated forms specially de51gncd for electronic component
parts or as substrates for electronic circuits;
c. Beryl (silicate of beryllium and aluminium) in the form of emeralds or aquamarmes
Note: 1C230 mcludes waste and scrap containing beryllium as def ned above.

1C231 Hafnium metal, alloys and compounds of hafnium containing more than 60% hafnium by weight and
manufactures thereof

1C232  Helium-3 or hehum isotopically enriched in the helium-3 isotope, rmxtures containing helium-3, or
‘products or devices containing any of the foregoing; .

“except:
A product or device containing less than 1 g of helium-3.

-1C233 ° Lithium enriched in the 6 isotope (°Li) to greater than 7.5 atom percent, alloys, compounds or mixtures
containing lithium enriched in the 6 isotope, or products or devices containing any of the foregomg,

except:
g Thermoiummescent dosimeters.

Technical Note:
The natural occurrence of the 6 isotope in lithium is 7.5 atom percent
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“

Zirconium with a-hafnium content of less than 1 part hafnium to 500 parts zirconium by weight, in the
form of metal; alloys contamlng more than 50% zncomum by welght, or compounds, or manufactures

wholly thereof;

except:
ercomum in the form of foil havmg a thickness not exceeding 0. 10 mm.

Note: 1C234 includes waste and scrap contaim’ng zirconium as 'deﬁned here.

Tritium, tritium compounds, mixtures containing tritium in which the ratio of tritium to hydrogen by )
atoms exceeds 1 part 1.n 1000, or products or devices containing any of the foregomg, '

except:
A product or device contammg not more than 1.48 x 10° GBq (40 Ci) of tritium in any form.

Alpha-emitting radionuclides havmg an alpha half-life of 10 days or greater but less than 200 years,
compounds or.mixtures containing any of these radionuclides with a total alpha activity of 37 GBg/kg
(1 Cikg) or greater, or products or devices containing any of the foregoing;

. except: -
. A product or device contalmng less than 3.7 GBq (100 mllllcunes) of alpha activity.

Radium-226, radium-226 compounds mixtures contammg rad1um-226 or products or devices
containing any of the foregomg,

XCEEt N

.a.
b.

Medical applicators; -
A product or device containing not more than 0.37 GBq (10 m1111cunes) of radium-226 in any

. form.

Chlorine trifluoride (CIF,):

High exploswes other than those specified in the Military Goods Controls,-or substances or mixtures
containing more than 2% thereof, with a crystal den51ty greater than 1.8 gm per cm’ and having a.
detonanon veloc1ty greater than g, OOO m/s.

Nlckel powder or porous mckel rnetal other than those spec1ﬁed in 0CO0086, as follows:

a.

Powder with a nickel purity content of 99.0% by weight or greater and a mean particle size of less
than 10 micrometres measured by American Society for Testing and Materials (ASTM) B330
standard; ,

except: : L
Fllamentary nickle powders N

Porous mckle powder produced from materials spemﬁed in 1C240 a.;

except: .
Single porous nickle sheets not exceedmg 1 000 cm’ per sheet.

Note: "1 CZ{O. b. refers to porous metal formed by compacting and sintering the materials in
1C240.a. to form a metal material with fine pores interconnected throughout the structure. -

" 1C350 - Chemicals, which may be used as precursors for toxic chemical agents, as follows: ’

N.B.: SEE ALSO 1C450 .

-P-wl\.)r-/.

* N.B.: SEE ALSO MILITARY GOODS CONTROLS.

Thiodigiycol (111-48-8);

" Phosphorus oxychloride (10025-87-3);

Dimethyl methylphosphonate (756-79-6);

_ SEE MILITARY GOODS CONTROLS FOR

Methyl phosphenyldifluoride (676-99-3);

" Methyl phosphonyl dichloride (676-97-1);
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Dimethylphosphite (868-85-9);

Phosphorus trichloride (7719-12-2);

Trimethyl phosphite (121-45-9);
9. Thionyl chloride (7719-09-7);
10. 3-Hydroxy-1-methylpiperidine (3554-74-3);

- 11. N,N-Diisopropyl-(beta)-aminoethy! chloride (96-79-7);

12. N,N-Diisopropyl-(beta)-aminoethane thiol (5842-07-9); ,
13. 3-Quinuclidinol (1619-34-7); ' -
14. Potassium fluoride (7789-23-3);

15, 2-Chloroethanol (107-07-3);
16. Dimethylamine (124-40-3);
17. Diethyl ethylphosphonate (78-38-6);
18. Diethyl-N,N-dimethylphosphoramidate (2404-03- 7)
19. Diethyl phosphite (762-04-9);
20. Dimethylamine hydrochloride (506-59-2);
21. Ethyl phosphinyl dichloride (1498-40-4);

~ 22. Ethyl phosphonyl dichloride (1066-50-8);
23. Ethyl phosphonyl difluoride (753-98-0);
24. Hydrogen fluoride (7664-39-3);
25. Methyl benzilate (76-89-1);
26. Methyl phosphinyl dichloride (676-83-5);
27. N,N-Diisopropyl-(beta)-amino ethanol (96-80-0);
28. Pinacolyl alcohol (464-07-3); : R : :
29. SEE MILITARY GOODS-CONTROLS FOR .

0-Ethyl-2-diisopropylaminoethyl methylphosphomte (57856-11-8); ’ :

30. Triethyl phosphite (122-52-1);
31. Arsenic trichloride (7784-34-1);
32. Benzilic acid (76-93-7);
33. Diethyl methylphosphonite (15715-41-0};
34. Dimethyl ethylphosphonate (6163-75-3);
35. Ethyl phosphinyl difluoride (430-78-4);
36. Methyl phosphinyl difluoride (753-59-3);
37. 3-Quinuclidone (3731-38-2); '
38. Phosphorus pentachloride (10026-13-8);
39. Pinacolone (75-97-8); _
40. Potassium cyanide (151-50-8);
41. Potassium bifluoride (7789-29-9),
42. Ammonium hydrogen fluoride (1341-49-7);
43. Sodium fluoride (7681-49-4);
44. Sodium bifluoride {1333-83-1);
45. Sodium cyanide (143-33-9);

* 46. Triethanolamine (102-71-6);
47. Phosphorus pentasulphide (1314-80-3);
48. Di-isopropylamine (108-18-9);
49. Diethylaminoethanol (100-37-8);
50. Sodium sulphide (1313-82-2);.
51. Sulphur monochloride (10025-67-9);
52. Sulphur dichloride (10545-99-0);

. 53. Triethanolamine hydrochloride (637-39-8);
54. N,N-Diisopropyi-(Beta)-aminoethyl chloride hydrochloride (4261-68-1).

0N o

1C351 Human pathogens, zoonoses and."toxins",,as follows:

"a.  Viruses, whether natural, enhanced or modified, either in the form of "isolated live cultures” or as
material including living material which has been deliberately inoculated or contaminated with
such cultures, as follows: .
1. Chikungunya virus;
2. Congo-Crimean haemorrhagic fever v virus;
3. Dengue fever virus;
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9.

.10,
1.
12.

13,
14,

15,
16.
17.
18.
19.
20.

b. Ri'ckettsiac' whether natural, enhanced or modified, either in the form of "isolated live cultures” o
material including living rnatenal which has been deliberately inoculated or contaminated w1th

as

. Eastern equine encephalitis virus;
. Ebola virus; '

. Hantaan virus;

. Junin virus;

. Lassa fever virus;.

Lymphocytic choriomeningitis virus;
Machupo virus;

Marburg virus;

Monkey pox virus;

Rift Vailey fever virus;
Tick-bore encephalitis virus

Variola virus;

Venezuelan equine encephahtls virus;
Western equine encephalms v1rus
White pox;

Yellow fever virus;

Japanese encephalitis virus;

such cultures as follows:

1.
2.
3.
4.

¢. Bacteria, whether natural, enhanced or modified, either in the form of "isolated livve cultures" or as
material including living material which has been dehberately moculated or contaminated with

Coxiella burtietii;

Bartonella quintana (Rochall.maea qumtana Rickettsia qumtana)

Rickettsia prowasecki;
Rickettsia rickettsii;

such cultures, as follows:

00 ~1 N W~

o

10.

11.
12.
13.

~d. "Toxins"

CND OO NI ONWL AW N

CXCCEt

Any goods specified in 1C351 in the form of a “vaccine” or “immunotoxin”. -

. Bacillus anthracis;

. Brucella abortus;

. Brucella melitensis;

. Brucella suis;

. Chlamydia psittaci;

. Clostridium botulinum;

. Francisella tularensis; _

. Burkholderia mallei (Pseudomonas mallei);
. Burkholderia pseudomallei (Pseudomonas pseudomallex)

Salmonella typhi;

N Shlgella dysenteriae;
Vibrio cholerae;
Yersinia pestis;
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(Russian Spring-Summer encephalitis virus);

,-as follows, and “sub-unit of toxins” thefeof:
. Botulinum toxins; . -

. Clostridium perfringens toxins;

. Conotoxin; S

. Shiga toxin;

- Staphylococcus aureus toxms

. Tetrodotoxin;

. Verotoxin; | )

. Microcystin {(Cyanginosin);

. Aflatoxins



1C352 Animal pathogens, as follows:

1C353

1C354

a.

BN

Viruses, vwhether natural, enhanced or modlﬁed, 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:

. African swine fever virus;
. Avian influenza virus, which are:
a. Uncharacterised; or
b. Defined in EC Directive 92/40/EC (0.J. L.16 23.1.92 p.19) as havmg lugh
pathogemclty, as follows:
1. Type A viruses with an I[VPI (mtravcnous pathogemc1ty mdex) in 6 week old
chickens of greater than 1.2; or
2. Type A viruses HS or H7 subtype for which nucletlde sequencing has
demonstrated multiple basic amino acids at the cleavage site of
haemagglutinin; '
. Bluetongue virus;
. Foot and mouth disease virus;
. Goat pox virus;
. Porcine herpes virus (Aujeszky's disease);
. Swine fever virus (Hog cholera virus);
. Lyssa virus; :
. Newcastle disease vinis;
10.  Peste des petits ruminants virus;
11.  Porcine enterovirus type 9 (swine vesicular disease v1rus),
12.  Rinderpest virus;.
13.  Sheep pox virus;.
14.  Teschen disease virus;

O 00 ~Jh W KW

"15.  Vesicular stomatitis virus;

Mycoplasma mycoides, whether natural, enhanced or modxﬁcd either in the form of “isolated live
cultures" or as material including hvmg material which has been dehberately inoculated or
contaminated with such Mycoplasma mycmdes :

except:
Any goods specified in 1C352 in the form of a “vaccine”.

a.

Genetically-modified "microorganisms", as follows:

Genetically modified "microorganisms"” or genetic elements that contain nucleic acid sequenoes
associated.with pathogenicity of organisms specified in 1C351.a. to c. or 1C352 or 1C354;

Genetically modified "microorganisms" or genetic elements that contain nucleic acid sequences-
coding for any of the "toxins" specified in 1C351.d. or “sub-units of toxins” thereof, ’

S

Plant pathogens, as follows:

a.

Bacteria, whether natural, enhanced or modified, either in the form of "isolated live cultures" or as

;material which has been deliberately inoculated or contaminated with such cultures, as follows

1. Xanthomonas albilineans;

2. Xanthomonas campestris pv. citri including strams referred to as Xanthomonas campestris pv.
citri types A,B,C,D,E or otherwise classified as Xanthomonas citri, Xanthomonas
campestris pv. aurantifolia or Xanthomonas campestris pv. citumelo; . -

Fungi, whether natural, enhanced or modified, either in the form of "isolated live cultures” or as
material which has been deliberately inoculated or contaminated with such cultures, as follows
1. Colletotrichum coffeanum var. virulans (Colletotrichum kahawae);

2. Cochliobolus miyabeanus (Helminthosporium oryzae);

3. Microcyclus ulei (syn. Dothidella ulei);
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4. Puccinia graminis (syn. Puccinia graminis £. sp. tritici);
5. Puccinia striiformis (syn. Puccinia glumarumy);,
6. Magnaporthe grisea (pyricularia gnsea/pynculana oryzae)

" 1C450 Tox1c chemicals and toxic chemxcals PrECursors, as follows

N. B SEE ALSO 1C350, 1C351.d. AND MILITARY GOODS CONTROLS.

a, Toxic chemicals, as follows:

L

: Phosgene::carbon'yl dichloride (75-44-5); -

‘Amiton: O,0-Diethyl S- [2-(d1ethylammo)ethyl] phosphorotlnolate (78 53-5) and '

correspondmg alkylated or protonated salts;

" PFIB: 1,1,3 3, 3-Pentaﬂuoro-2 (tnﬂuoromethyl) l-propene (382 21- 8),

' SEE MILITARY GOODS CONTROLS FOR
BZ: 3-Q1_xmucl|dmy] benzilate (6581-06-2); -

Cyaﬁog‘en chloride (50_6-77-4)" '

. Hydrogen cyamde (74-90- 8)

) Chloroplcrm tnchloromtromethane (76- 06—2)

IR N

b. Toxic chemicals precursors, as follows:

1.

Chemicals, other than those speoiﬁcd in the Military Goods Controls or in. 1C350, |

* containing a phosphorus atom to which is bonded one ‘methyl, ethyl or propyl
: (normal or.iso) group but not further carbon atoms;

except: .

: Fonofos O- Ethyl S-phenyl ethylphosphonothlolotluonate (944 -22-9);

N N-Dlalkyl [methyl ethyl or propyl (no:mal or is0)] phosphoramxdlc dlhahdes

Dlalkyl [methyl ethyl or prOpyl (normal or lso)] N N-dlalkyl [methyl, ethyl or
propyl (normal or iso)]-phosphoramidates, other than diethyl-N, N- '
dlmethylphosphorarmdate which is spemﬁed in 1C350;5 '

N,N—Dlalkyl [methyl, ethy] or propyl (normal or 1so)] anunoethyl#z-chlorideé and
corresponding protonated salts, other than N,N- -Diisopropyl-(beta)- aminoethyl
chloride or N,N-Diisopropyl-(beta)- aminoethyl chlonde hydrochloride which are

- specified in 1C350;

N,N-Dialksrl [methyl, ethyl or propyl (normal or iso}] aminoethane-2-ols and -
corresponding protonated salts, other than N,N-Diisopropyl-(beta)-aminoethanol
(96-80-0) and N,N-Diethylaminoethanol (100-37-8) which are specified in 1C350;

except:

.a. _N,N-Dimethylanﬁnoethanol(108-0 1';0j and corresponding protonated salts;

b 'Proto‘natcd salts of N,N-Diethylaminoethan_ol (100-37-8); -
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6. N ,N-dialkyl {[methyl, ethyl or propy! (normal or iso0)] aminoethane-2-thiols and
corresponding protonated salts, other than N N—dusopropyl (beta)-aminoethane
th1ol which is specified in 1C350;

7. Ethyldiethanolamine (139-87-7);

8. Methyldiethanolamine (105-59-9}.".

1D Software

1D001  "Software” specxally designed or modified for the "development" "production” or "use" of equipment
specified in 1BO01 to 1B003. :

1D002  "Software" for the "development” of organic "matrix", metal "matrix" or carbon "matrix" laminates or
"composites". : ’

. ID101  "Software™ specially designed for the "use” of goods spebiﬁed in 1B101.

ID103 "Software" specially designed for analy51s of reduced observables such as radar reflectivity,
ultravxolet/mfrared signatures and acoustic 51gnat11res - '

1D201 "Software" specially designed for the "use" of goods specified in 1B201.
1E Technology

1E001  "Technology" according to the General Technology Note: for the "development" or "production” of
equipment or materials specified in 1A001.b., 1A001.c.; 1A002 to 1A005, 1B or IC.

1E002  Other "technology”, as follows:
a. "Technology" for the "development" or "production” of polybenzothiazoles or polybenzoxazoles;

b. "Technology" for the "development” or "production” of fluoroelastomer compounds containing at
‘ least one vinylether monomer; :

c. “"Technology" for the design or "production” of the following base materials or non-"composite"
ceramic materials: -
1. Base materials having all of the following characteristics:
' a. Any of the following compositions:
1. Single or complex oxides of zirconium 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 silicen;
b. Total metallic impurities, excluding intentional additions, of less than:
1. 1,000 ppm for single oxides or carbides; or
2. 5,000 ppm for complex compounds or single nitrides;
c. Having any of the following:
1. Average particle size equal to or less than 5 pm and no more than 10% of the
* particles larger than 10 pm; or _ :
"Note!  For zirconia, these limits are | um and 5 um respectively;
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1E101
1E102

1E103

1Ei04"

1E201

1E202

1E203

2. Havmg all of the followmg

a. Platelets with a length to thickness ratio exceedmg 5; :

b. . Whiskers with a length to dlametcr ratlo exceedmg 10 for dlameters less
' than 2 pm; and

c. " Continuous or chopped fibres less than 10 pm in diameter. )

. 2. Non-"composite" ceramic matenals composed of the materials descnbed in 1E002.c.1;
, Note- 1E002.c.2. does not control technology for the des1gn or producrzon of abraszve.s

d. ' "Technology" for the "productlon of aromatic polyamlde ﬁbres;

e "Technology for the installation, maiﬂtenance or repair of materials specified in lC'O_Ol;

f.  "Technology" for the repair of "composite" structures, laminates or materials specified in 1A002,
“1C007.c. or 1C007.d.
Note: - 1E002.f. does not control "technology” for the repair of "civil aircraft” structures
using carbon "fibrous or filamentary matermls and epoxy resins, contained in.
"aircraft manufacturers manuals s '

"Techriclogy™ accordmg to the General Technology Note for the "use” of goods specified in 14102,
lBOOl 1B101, 1B115, 1B116, lCOOl 1C101, 1C107 1C111 to IC117, 1D101 or 1D103.

"Technology accordmg to the General Technology Note for the "developmem" of "software spec1ﬁed o
-~ in lDOOI 1D101 or 1D103. .

"Technology" for the regulanon of temperature pressure or atmosphere'in autoclaves of hydroclaves,

when used for the ' productxon" of "composxtes or partially processed "composites”.

"Technology" relating to the 'productl:on' of pyfoliﬁcally derived materials formed on a mould,

mandrel or other substrate from precursor gases which decompose in the 1,573 K (1,300°C) to 3 173K

(2,900°C) temperature range at pressures of 130.Pato 20 kPa

Note: 1E104 includes ”techno!ogy" for the composmon of precursor gases, ﬂow—rates and -
process corfirol schedules and parameters.

"Technology” according to the General Technology Note for the "use" of goods speciﬁec_l in 1A002,
1A202, 1A225 to 1A227, 1B201, 1B225 to 1B233, ICOOZ a.2.c.ord, ICOIOb 1C202, 1C219,
1C216, 1C225 to 1C240 or 1D201. . -

"Technology according to the General Technology Note for the "development procluction"_of :
goods’ spec1ﬁed in 1A202 or 1A225 to 1A227. :

"Technology" according to the General .Technology Note for the "development" of "software” specified
in 1D201. : o o . ‘

CATEGORY 2 - MATERIALS PROCESSING

2A

Svstems, Equxpment and Components

(F or quiet running bearmgs see the leuary Goods Com‘rols )
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2A001  Anti-friction bearings and bearing.systems as follows, and components therefor:

" Note: 24001 does not control balls with tolerances specified by the manufacturer in accordance
wrth ISO 3290 as grade 5 or worse.

a. Ball bearings and sohd roller bearmgs having tolerances specified by the manufacturer in
accordance with ABEC7, ABEC7P, ABEC7T or ISO Standard Class 4 or better (or national
equivalents), and having rings, balls or rollers made from monel or beryllium;

Note; 24001.a. does not control tapered roller bearings. B
b. Other ball bearings and solid roller bearings having tolerances specified by the manufacturer in
.accordance with ABEC9, ABECSP or ISO Standard Class 2 or better (or national equivalents);

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

c. Active magnetic bearmg systems using any of the following:
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 (177°C) and above) position sensors.

2A225 Crucibles made of materials resistant to liquid actinide metals, as follows:

a.  Crucibles with a volume of between 150 ml and 8 litres and made of or coated with any of the .
followmg miaterials having a purity of 98% or greater:
Calcium fluoride (CaF,);
Calcium zirconate (metazirconate) (Ca,ZrO,);
_ Cerium sulphide (Ce,S,);
Erbium oxide (erbia} (Er,05);
Hafnium oxide (hafnia) (HfO,);
Magnesium oxide (MgQ); :
Nitrided niobium-titanium-tungsten alloy (approxunately 50% Nb, 3O%T1 20%WY;
“Yttrium oxide (yttria) (Y,0,); or
* Zirconium oxide (zucoma) (ZtOz)

had iAol ol

‘b.  Crucibles with a volume of between 50° ml and 2 litres and made of or lined ‘with tantalum, having
‘a punty of 99.9% or greater ‘ - -

c. Crumbles with a volume of between 50 ml and 2 litres and made of or lined with tantalum (having’
a purity of 98% or greater) coated with tantalum carblde mtnde or boride (or any combination of
these)
2A226 Valves 5 mm or greater in 'nominal size', with a bellows seal, wholly made of or lined with aluminium,

aluminium alloy, nickel, or alloy containing 60% or more nickel, elther manually or automatxcally
operated. :

" Note: For valves with different inlet and outlet dzameters the nommal size’ above refers to the smallest
diameter. :

2B Test, Inspection and Production quipm_ent
Technical Notes:
1. Secondary parallel contouring axes, (e. g.. the w-axis on horizontal boring mills or a secondary

) rotary axis the centre line of which is parallel to rhe primary rotary axis) are not counted in the
" total number of contourmg axes. -

N.B. Rotary axes need not rotate over 360°. A rotary axis can be driven by a linear device (e.g.,
" a screw or a rack-and-pinion).
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2B001

2. . Axis nomenclature shall be in accordance w:th Intematzonal Standard 150 841, ’Numerzcal
- Control Machmes Axis and Motion Nomenclature'

3. Forthe purposes of 2B001 to 23009 a "tilting spindle” is cor}mted as a rotary axis. '

4. Guaranteed positioning accuracy levels instead of individual test prorocols may be used for each
machine tool model using the agreed ISO test procedure. .

5. The positioning accuracy of "numerically controlled " machine tools is to be determined and
presented in accordance wzth 180 230/2.

“Machine tools, as fo]Iows and any combination thereof, for removing (or cutting) metals, ceramics or -

"composites", which, according to the manufacturer's technical spec1f catlon can be equipped with
electronic devices for "numerical control":

" N.B.: SEE ALSO 2B201..

a.  Machine tools for tuming,' having all of the following characteristics:

1.. Positioning accuracy with all compensations avallable of less (better) than 6 pm along any
linear axis (overall positioning); and
2_.' Two or more axes which can be coordmated sunultaneously for' contounng control"

Note 2B001 a does not control tummg machines spec:ally designed for the producnon of contact
lenses.

'b..  Machine tools for milling, havmg any of the followmg characteristics:

1. a. Positioning accuracy with all compensations available of less (better) than 6 pm

- . * along any linear axis (overall positioning); and
b. * Three linear axes plus one rotary axis whxch can be coordinated sunultaneously
for “contouring control"; :
- 2. Five or more axes which can be coordinated sunu]taneously for contounng control"; or
3. A positioning accuracy for jig boring machines, with all compensations available, of less

{better) than 4 pm along any linear axis (overall positioning); -

’ c Machme tools for grinding, having any of the following characteristics:

1. a.- Positioning accuracy with all compensations available of less (better) than 4 pm
along any linear axis (overall positioning); and
b. - Three or more axes which can be coordmated sunultaneously for ' contounng
~ control”; or -
2: Five or more axes which can be coordinated simultaneously for ;'conto'un'ng control”; -~

Note 2B001 .c. does not control grinding | machmes as follows:
1. . Cylindrical external, internal, and external-internal grinding machines
having all the followmg characteristics:
a. Limited to cylindrical grinding; and
b.  Limited to a maximum workpzece capacity of 150 mm outszde diameter
or length.
2. Machines designed specifi cally as Jig grinders having any of the followmg
"' - - characteristics: :
a. The c-axis is used to maintain the grzndmg wheel normal to the work
 surface; or o 4
b, The a-axis is configured to grind barrel cams.
3 . T ool or cutter grinding'machines shipped-as complete systems with
. "software" specially designed for the production of tools or cutters
4. Crank shaft or cam shaft grmdmg machines.
5. Surface grmders :

d Electncal dlscharge machmes (EDM) of the non-wire type which have two or more rotary axes
which can be coordmated 51multaneously for' contounng control"

-
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2B003

2B004

Machine tools for removmg metals, cerarmcs or "composites":

1. By means of:
©a. Water or other liquid jets, ‘including those employmg. abrasive addmves
b. _ Electron beam; or
c. "Laser" beam; ;an_d .
2. Having two or more rotary axes which:
©a. Can be coordinated simultaneously for ' contourmg control”; and |
b. Have a posmonmg accuracy of less (better) than 0.003°;

Deep-hole-drilling machmes and turning rhachines modified for deep-hole-drilling, having a. -
maximum depth-of-bore capability exceeding 5,000 mm and specially designed components
therefor. - . ,

"N’umen’cally controlled" or manual machine tools, and specially designed components, contréls
and accessories therefor, specially designed for the shaving, finishing, gnndmg or honing of
hardened (R, = 40 or more) spur, helical and

double-helical gears with a pitch diameter exceeding 1,250 mm and a face width of 15% of pitch

diameter or larger finished to a quality of AGMA 14 or better (equivalent to ISO 1328 class3).

Hot "isostatic presses”, having all of the followmg, and specially deSIgned dies, moulds,’
components, accessories and controls therefor:
N.B.: SEE ALSO 2B104 and 2B204.

a. = A controlled thermal environment within the closed cavity and possessing a chamber cavity ‘
with an inside diameter of 406 mm or more; and
b. Any of the following:

1. A maximum working pressure exceedmg 207 MPa; -
2. - A controlled thermal environment exceeding 1 JT3K (L, 500°C); or ‘
3 A facility for hydrocarbon unpregnatlon and removal of resultant gz gaseous .
degradation products i :
Technical Note:

The inside chamber dimension is that of the chamber in which both the working temperature and
the working pressure are achieved and does not include fixtures. That dimension will be the
smaller of either the inside diameter of the pressure chamber or-the inside diameter of the

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

2B00S Equipment specially designed for the deposition, processing and in-process control of inorganic
overlays, coatings and surface modiﬁcations, as follows, for non-electronic substrates, by processes
shown in the Table and associated Notes following 2E003.f,, and specially designed automated
~ handling, positioning, manipulation and control components therefor: .

a.

"Stored programme controlled" chemical vapour deposition (CVD) producnon equ1pmeut having
all of the following:
1.  Process modified for one of the following:
) a. Pulsating CVD;
b. Controlled nucleation thermal decomposition (CNTD); or

c. Plasma enhanced or plasma assisted CVD; and

2. Any of the following:
a. ‘Incorporating high vacuum (equal to or less than 0.01 Pa) rotating seals; or
b. Incorporating in situ coating thickness control;

“Stored programme controlled" ion lmplantatlon production equipment havmg beam currents of
5 mA or more;

. "Stored programme controlled" electron beam physical vapour deposmon (EB-PVD) productlon
equipment incorporating all of the following:

1. . Power systems rated for over 80 kW;

2. ~ Aliquid pool level "laser" control system which regulates precisely the ingots feed rate, and
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3. A computer controlled rate monitor operatmg on the principle of photo luminescence of the
ionised atoms in the evaporant stream to control the deposmon rate of a coating contammg '
two or more elements; '

d.  "Stored programme controlled" plasma spraylng production equlpment havmg any of the
followmg characteristics: : .

1. Operating at reduced pressure controlled atmosphere (equal to or less than 10 kPa measured
" above and within 300 mm of the gun nozzle exit) in'a vacuum chamber capable of
: 'evacuanon down to 0.01 Pa prior to the spraymg process; or

_ 2.0 Incorporatmg in sifu coatmg thlckness control; '
€. "Stored programme controlled” sputter dcposmon production equipment capable of current
~ densities of 0.1 mA/mm or higher at a deposmon rate of 15 um/h or more;

f. "Stored programme control]ed" cathodic arc deposition production equlp}(nent mcomorating
_agridof ele'ctromagnets for steering control of the arc spot on the cathode;

g "Stored programme control]ed" ion plating productlon equipment allowmg for the in situ
measurement of any of the following: )
1. - Coating thickness on the substrate and rate control; or
2. Optical characteristics. ‘ '

. Note: .' 2B005 does not control chemical vapour deposition, cathodic arc, -sputtef déposition ion
platmg or ion zmplantatzon equipment specrally designed for currmg or machmmg

tools. i
*2B006 Dimensional inspection or measuring systerns and cqu‘ip'ment, as follows:
a. Computer controlled, "numeri_cu_lly controlled" or "stored programme controlled" .-

- dimensicnal inspection machines, having a three dimensional length (volumetric)
“measurement uncertainty" equal to-or less (better) than (1.7+L/1,000) um (L is the -
measured length in mm) tested accordmg to ISO 10360-2; .
N.B.:SEE ALSO 2B206

b Linear and angular dlsplacement measuring mstruments as follows
1. - Linear measuring instruments having any-of the following: ]
a. Non-contact type measuring systems with a "resolution" equal to or less (better) -
*_ than 0.2 pm within 2 measuring range up to 0.2 'mm;
b. Linear voltage dxfferennal transformer systems havmg all of the followmg

.characteristics: :
1.. "Linearity" equal to or less (better) than 0.1% w1thm a measunng range up to
" 5 mm; and. )

2. Drift equal to or less (better) than 0.1% per day at a standard ambient test
room temperature 1 K; or
c. Measuring systems having all s of the following:
' 1. Containing a "laser"; and
2. Maintaining, for-at least 12 hours, over a temperature range of £1 K around a
standard temperature and at a standard pressure, all of the following: - '
A "resolution” over their full scale of 0.1 um or less (better); and
b, A "measurement uncertainty” equal to or less (better) than (0 2+L12 OOO) _
pm (L is the measured length in mm);

o

Note 2B006.b1. -does not control measuring interferometer systems, without closed
. or open loop feedback, containing a "laser” to measuxe slide
movement errors of machine- tools, dzmenszonal inspection machmes
or similar equlpment
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2B007

2B008

2B009

2. Angular measuring mstruments having an angular position deviation" equal to or less
(better) than 0. 00025°

- Note: 2B006.b.2. does not control optical instruments, such as autocolfimators,
using collimated Iight to detect angular displacement of a mirror. -

Equipment for measuring surface irregularities, by measuring optical scatter as a functron of angle
with a sensitivity of 0.5 nm or less (better)

Notes: 1 Machine tools which can be used as measuring machines are controlled if
they meet or exceed the criteria specified for the machine tool ﬁmctzan orthe.
measuring machine function.

2. A machine described in 2B006 is contro!led ifit exceeds the control threshold
anywhere within its operating range. ‘ i :

"Robots" having any of the followmg charactenstlcs and specially designed controllers and "end-
effectors” therefor: :
N.B.: SEE ALSO 2B207.

d.

Capable in real time of full three-dimensional image processing or full three-dimensional scene

analysis to generate or modify "programmes” or to generate or modify numerical programme data;
Note: The scene analysis limitation does not include approximation of the third dimension by
viewing at a given angle, or limited grey scale interpretation for the perception of

" depth or texture for the approved tasks (2 1/2 D).

Specrally designed to comply wrth national safety standards apphcable to explosive munitions

. environments;

Specially desrgned or rated as radlanon-hardened to wrthstand greater “than 5xl03 Gy(Si) wrthout
operational degradation; or L

Specially designed to operate at altitudes exceeding 30,000 m.

Assemblies, units or inserts spec1a11y designed for machme tools, or for equipment specrﬁed in 2B006
or 2B007 as follows:

a. Linear position feedback units (e.'g.,b inductive type deviees, graduated scales, infrared
systems or "laser” systems) having an overall "accuracy" less (better) than (800 + (600 x L x
10%)) nm (L equals the effective length in mm);
Note: For "laser” systems see also Note to 2B006.b.1.

b.  Rotary position feedback units (e.g., inductive type devices, graduated scales, infrared
systems or "laser” systems) having an "accuracy"” less (better) than 0.00025°;

Note; For "laser” systems see also Note to 2B006.b.1. .

c. "Compound rotary tables" and "tilting spindles", capable of upgrading, according td the
manufacturer's specifications, machine tools to or above the levels specified in 2B.

Spin-forming machines and flow-forming machines, which, according to the manufacturer's technical
specification, can be equipped with "numerical control” units or a computer control and having all of the
following: '

N.B.:SEE ALSO 2B109 AND 2B209.

Two or more controlled axes of which at least two can be coordmated simultaneously for
"contouring control”; and
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- 2B104

2B109

2B116

" 2B201

. b. Aroller force more than 60 kN.‘

Technical Note: ‘ '
Machines combining the ﬁmctwn of spin-, jbrmmg and ﬂow forrmng are for the purpose of 23009
‘regarded as flow-, formmg machines.

Equrpment and process controls desrgned or modified for densxﬁcanon and pyrolys:s of structural
composite rocket nozzles and reentry vehicle nose tlps : .

Note: The only “isostatic press'es "and ﬁmzaces specified in 2B104 are as foIIows.'

- a "Isostatxc presses”, other than those specified in 2B004, havzng all the followmg
- characteristics: .
A .Maximum working pressure of 69 MPa or greater
2. . Designed to achieve and maintain a controlled thermal environment of 873 K
- (600°C) or greater; and
3. Possessing a chamber cavity with an msxde drameter of 254 mm or greater

~ b CVD Furnaces deszgned or modi f ed for the denszf catzon of carbon carbon
. composrtes .

Flow-fonmng machmes other than those specrﬁed in 2B009, and specrally designed components

therefor, which: .

N.B.: SEE ALSO 2B209. _ -
a.. _According to the manufacturer’s technical specrﬁcatlon can be equipped with "numerical control”
units or 2 computer control even when not equipped with such umts and o o

b. - With more than two axes which can be coordmated sxmultaneously for contounng controI"

Technical Notes: - )

1.©  Machines combmmg the ﬁmcrzon of spin- formmg and ﬂow formmg are for the purpose of 281 09
regarded as flow-forming machines.

2. 2BI 09 does not control machines that are not usable in the production of propulsion companents
and equrpment (e.g. motor cases) for systems specified in 94005, 9A007 a.or94105.a."

-Vibration test systems, equlpment and componerits therefor, as follows

a. Vrbranon test systems employmg feedback or closed loop techmques and incorporating a digital
~ controller, capable of vibrating a system at 10 g rms or more over the entire range 20 Hz to 2000
Hz and imparting forces of 50 kN, measured 'bare table', or greater;

b.-. Digital controllers,'combined with specially designed vibration test software, with a "real#time
bandwidth" greater than 5 kHz designed for use with vibration test systems specified in 2B116.a.;

c. ' Vibration thrusters (shaker units); with or without associated- amplifiers, capable of imparting a
- force of 50 kN, measured 'bare table', or greater and usable in v1bratron test systems specrﬁed n
2B116. a.

d.  Test piece support structures and electronic units desxgned to combine multlple shaker units in a |
. System capable of providing an effectlve combined force of 50 kN, measured 'bare table', or
greater, and usable in vibration systems specrﬁed In 2B116.a.

Note In ZBI ! 6 ’bare table' means a flat table, or surface, wrth no ﬁxture or ﬁttmgs

Machine tools, other than those specified in 2B001, as follows, for removing or cutting metals ' Ceramics
or "composites"”, which, according to the manufacturer's technical specification, can be équipped with

- electronic devices for simultaneous “contouring control” in two or more axes:
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a.  Machine tools for milling, having any of the followmg characteristics:

- 1. Positioning accuracies with all compensations available less (better) than 0.006 mm along
) any linear axis (overall positioning); or
~ - 2. Two or more contouring rotary axes;

Note: 2B201 a. does not contral milling machines having the following characteristics.
a..  X-axis travel greater than 2 m; and
b. Overall positioning accuracy on @ the x-axis more (worse) than 0.030 mm.

b.  Machine tools for grinding, having any of the following characteristics:

1. Positioning accuracies with all compensations available less (bcttet) than 0.004 mm along
any linear axis (overall positioning); or
2. Two or more contouring rotary axes.

Note: 2B201.b. does not control the followmg grmdmg machines.” .
T oa Cylindrical external, internal, and external-internal grmdmg machines
having all of the following characteristics:
1 Limited to cylindrical grinding;

2. A maximum workpiece outside diameter or Iength of 150 mm.
3. Not more than two axes that can be coordinated szmultaneously for
“contouring control”; and
4. No contouring c axis;
b. Jig grznders with axes limited to x, y, ¢ and a where ¢ axis is used to, mamtam :

the grinding wheel normal to the work surface , and the a axis is confi; gured
to grind barrel cams; “

¢. . Tool or cutter grinding machines with software speczally des:gned for the
production of tools or cutters, or

d. Crankshaft or camshaft grmdmg machines.

2B204 "Isostatic presses", other-than'those 5peciﬁed in 2B004 or 2B104, capable of achieviné a maximum -
working pressure of 69 MPa or greater and having a chamber cavity with an inside diameter in excess of
152 mm, and specially designed dies, moulds or controls therefor. : C

Technical Note:

The inside chamber dimension is that of the chamber in which both the workmg temperature and the
" working pressure are achieved and does not include fixtures. That dimension will be the smaller of
either the inside diameter of the pressure chamber or the inside diameter of the insulated furnace
chamber, depending on which of the two chambers is located inside the other.

2B206 Dimensional inépection rnachines,.de.v_ices or oystems, otl‘xcf than those specified in 2B006, as follows:

a.  Computer controlled or numericaly controlled dimensional mspectlon machines having both of thc
following characteristics:
1. Two or more axes; and
2. A one-dimensional length “measurement uncertainty” equal to or less (better) than (1.25 +
L/1000) um tested with a probe of an *“accuracy” of less (better) than 0.2pm (L is the
measured lcngth in millimeters) (Ref.:VDI/VDE 2617 Parts 1 and 2); :

b.  Systems for simultaneously hnear-angular mspecnon of herrushells having both of the following '

characteristics: : :
1. “Measurement uncertamty > along any linear axis equal to or less {better) than 3.5 pm per 5
. mm;and
2. “Angular position deviation” equal to or less than 0.02°.

Technical Note:

1. Machine tools that can be used as measuring machines are controlled if they meet or exceed the
criteria specified for the machine tool function or-the measuring machine function.

2. A machine specified in 2B206 is controlled if it exceeds the control threshold anywhere within its
operating range.



2B207

2B209

- 2B225

2B226

3. The probe used in determzmng the measurement uncertainty.of a dzmenstonal mspect:on system

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

"Robots" or "end-effectors", other than those specxﬁed in 2B007, specially designed to comply with
national safety standards applicable to handling high explosives (for example, meeting electrical code
ratings for high explosives) and specially designed controllers therefor.

Flow forming machines, or spm formmg machines capable of flow formmg functions, other than those (' .
speclﬁed in 2B009 or 28109 or mandrels, as follows:

a. 1. Havmg three or more rollers (actlve or guiding); and )
2. According to the manufacturer’s technical specxficanon can be equipped Wlth "numerical
control" units or a computer control '

| b.  Rotor-forming mandrels designed to form cylindrical rotors of m51de dlameter between 75 mm

. and 400 mm.
Note: 2B209 includes machines which have only a single roller des:gned to deform metal plus two
auxiliary rollers whzch support the mandrel, but do not participate directly in the B
' deformatzon process : :
Remote manxpulators that can'be used to prov1de remote actions in radiochemical separanon operanons '
and hot cells, as follows: . ’

a.  Having a capability of penetrating 0. 6 m or more of hot cell wall (through-the-wall operanon) or

b.  Having 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).

Note: Remote manipulators prov:de translatzon of hu‘nan operator actions to a remote operating arm
and terminal fixture. T} hey may be of masrer/slave type or operated by joystick or keypad.

Vacuum or controlled envrronrnent (mert gas) mducnon furnaces capable of operation above 1,123 K
(850°C) and having induction coils 600 mm or less in diameter, and designed for power inputs of 5 kW
or more, and power supplies specially designed therefor with a specified power output 6f 5 kW or more.

. N.B: SEE ALSO 3B.

2B227

ZB'22SV

Note: 2B226 does not control ﬁtrnaces deszgned for the processing of semzconductor wafers

Vacuum and controlled atrnosphere metallurgrcal meltlng and castmg furnaces as follows; and spec1ally'
conﬁgured computer control and momtonng systems therefor:

a.  Arc remelt and casting furnaces with consumable electrode capacities between 1000 cm® and
20,000 cm’, capable of operating with meltmg temperatures above 1973 K (1700°C)

" b.  Electron beam meltmg and plasma atomization and meltmo fumaces with a power of 50 kW or

greater, capable of operating with melting temperatures above 1473 K (1200°C).

Rotor fabrication and assembly equipment and bellows-forming mandrels and dies, as follo»\rs:

~a.  Rotor assembly equipment for assembly of gas centrifuge rotor tube sections, baffles and end -

caps, including associated precision mandrels, clamps and shrink fit machines;
b. ' Rotor straightening equipment for alignment of gas centrifuge rotor tube sections to a common’
‘axis;

Technical Note:

Normally such equipment will consist of precision measuring probes linked to a computer that
subsequently controls the’action of, for example, pneumatic rams used for allgnmg the rotor tube
sections. .
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2B229

c.  Bellows-forming mandrels and dies for prodliciﬁg single-convolution bellows {beliows made of
high-strength aluminium alloys, maraging steel or high strength ﬁlamentary materials). The
bellows have all of the following dimensions:

1. 75 mm to 400 mm inside diameter; -
2. 12.7 mm or more in length; and
3. Smgle convolution depth more ore than 2 mm.

Centrifugal multlplane balancmg machines, ﬁxed or portable, horizontal or vertical, as follows:

B Centnfugal balancing machines demgued for balancxng flexible rotors havmg a length of 600 mm

2B230

2B231

2B232

2B350

or more and having all of the following characteristics:

1. A swing or journal diameter of 75 mm or more;

2. Mass capability of from 0.9 to 23 kg; and

3. Capable of balancing speed of revolution more than 5000 r. p-m;

b.  Centrifugal balancmg machines designed for balancmg hollow cyhndncal rotor components and
having all of the following characteristics: :
1. A Journal diameter of 75 mm or more;
2. - Mass capability of from 0.9 to 23 kg;
3.  Capable of balancing to a residual unbalance of 0.01 kg mm/kg per plane or better and
4 Belt drive type.

"Pressure transducers” which are capable of measuring absolute pressure at any point in the range 0 to
13 kPa, with pressure sensing elements made of or protected by nickel, nickel alloys with more than
60% nickel by weight, aluminium or aluminium alloys, having any of the following:

a. A full scale of less than 13 kPa and an ‘accuracy’ of better than + 1% (full-scale); or -

b. A full scale of 13 kPa or greater and an ‘accuracy’ of better than + 130 Pa.

Technical Note:

For the purposes of 28230 accuracy mcludes non-lmeanty hystereszs and repeatabllzty at ambient
temperature..

Vacuum pumps with an input throat size of 380 mm or greater with a pumpmg speed of 15 000 litres/s
or greater and capable of producing an ultimate vacuum better than 13 mPa.

Technical Notes:
1. The ultimate vacuum is determined at the input of the pump w:th the input of the pump blocked oﬂ'

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

Multistage light gas gun or other hxgh-veloc1ty gun systems (coil, eiectromagnetxc electrotherma] or

. other advanced systems) capable of accelerating projectiles to 2 km/s or greater.

Chemical manufacrtiring facilities and equipment, as follows:

a.  Reaction vessels or reactors, with or without agitators, with total internal (geometric) volume
" greater than 0.1 m® (100 litres) and less than 20 m® (20,000 litres), where all surfaces that come in

direct contact with the chemical(s) being processed or contained are made from any of the
following materials:

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

Fluoropolymers;

Glass (including vitrified or enamelled coating or glass hmng)

Nickel or alloys with more than 40% mckel by welght

Tantalum or tantalum alloys;

Titanium or titanium alloys; or

Zirconium or zirconium alloys;

TNk Wb =
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b.  Agitators for use in reaction vessels or reactors where all surfaces of the agitator that come in
direct contact with the chemical(s}) bemg processed or contained are made from-any of the
-following materials:

NOL R W

Alloys with more than 25% mckel and 20% chrormum by weight;
Fluoropolymers;

Glass (including vitrified or enamelled coatings or glass Immg)
Nickel or alloys with more than 40% nickel by werght

Tantalum or tantalum alloys; -

* Titanium or titamum alloys; or

Zirconium or zirconium alloys;

c. Storage tanks, contamers of receivers with a total internal (geometric) volume greater than 0.1 m’ ‘
(100 litres) where all surfaces that come in direct contact with the chermcal(s) being processed or
contained are made from any of the followmg materials: :

NV R W~

Alloys with more than 25% nickel and 20% chromlum by weight;’
Fluoropolymers;

Glass (mcludmg vitrified or enamelled coatings or glass lmmg)
Nickel or alloys with more than 40% nickel by weight;

. Tantalum or tantalum alloys; o

Titaniurm-or titanium alloys; or
Zirconium or zirconium alloys;

d. Heat exehangers or condensers with a heat transfer surface area of less than 20 m?, where all
surfaces that come in direct contact with the chermcal(s) being processed are made from any of the -
following materials:

00NV R

Alloys with more than 25% nickel and 20% chrormum by wexght
Fluoropolymers;

Glass (including vitrified or enamelled coatmgs or glass lining);
Graphite; - : "
Nickel or alloys with more than 40% nickel by welght

Tantalum or tantalum alloys;

Titanium or titanium alloys; or

" Zirconium or zirconium alloys;

-e.  Distillation or absorpﬁon colums of internal diameter greater than 0.1 m, where all surfaces that
' come in direct contact with the chemical(s) being processed are made from any of the fol]owmg
materials:

°°~4,.°~Pi.4=.w!°r<

“ Alloys with more than 25% mckel and 20% chrormum by werght

Fluoropolymers
Glass (including vitrified or enamelled coatmgs or glass lining); .
Graphite;

" Nickel or alloys with more than 40% mckel by weight;
- Tantalum or tantalurn alloys;

Titanium or tltanu_rm alloys; or
Zirconium or zirconium alloys;

.. .Remotely operated filling equ1pment in w}uch all' surfaces that. come in direct contact: Wlth the
chemical(s) being processed are made from any of the following materials:

1
2.

Alloys with more than 25% nickel and 20% chromium by weight; or
Nickel or alloys with more than 40% nickel by,wexght

_g. . Multiple seal valves-incorpora'ting' a leak detection port, bellows-seal valves, non-return (check)
' valves or diaphragm valves, in which all surfaces that come in direct contact wrth the chemical(s)
being processed or contained are made from any of the following materials:

“whA L

Alloys with more than 25% mckel and 20% chrormum by weight;
Fluoropolymers; -

Glass (ihcluding vitrified or enamelled coatmgs or glass lining);
Nickel or alloys with more than 40% nickel by wexght

Tantalum or tantalum alloys;
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6.  Titanium or titanium alloys; or

7. Zirconium or zirconium alloys;

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 are made from any of the followmg
materials: 4
Alloys with more than 25% nickel and 20% chromium by welg‘ht
Fluoropolymers;

Glass (including vitrified or enamelled coatings or glass hmn 2);
Graphite;

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

Tantalum or tantalum alloys;

Titanium or titanium alloys; or

Zirconium or zirconium alloys;

Multiple-seal, canned drive, magnetic drive, bellows or diaphragm pumps, with manufacturer's
specified maximum flow-rate greater than 0.6 m*/hour, or vacuum pumps with manufacturer's
specified maximum flow-rate greater than 5 m*/hour (under standard temperature (273 K (0°C))
and pressure (101.3 kPa) conditions), in which all surfaces that come in direct contact with the
chemical(s) being processed are made from any of the following materials:

Alloys with more than 25% mckel and 20% chromium by welght

Cerarmics;

Ferrosilicon;

Fhioropolymers;
" Glass (including vitrified or enamelled coatings or glass lining);

Graphite; .

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

Tantalum or tantalum alloys;

Titanium or titanium alloys; or
0. Zirconium or zirconium alloys;

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 1273 K (1000°C), in which all surfaces in the waste supply system that come into
direct contact with the waste products are made from or lined with any of the following materials:
1. Alloys with more than 25% nickel and 20% chromium by welght '

2. Ceramics; or

3. Nickel or alloys with more than 40% nickel by wexght

2B351 Toxic gas monitoring systems, as follows; and dedicated detectors therefor: .

- a.

b.

Designed for continuous operation and usable for the detection of chemical warfare agents,
chemicals specified in 1C350 or organic compounds containing phosphorus, sulphur, fluorine or -
chlorine, at concentrations of less than 0.3 mg/m?; or

Designed for the detection of cholinesterase- mhxbmng acnvuy

V . 2B352 Equipment capable of use in handling biological materials, as follows:

. Complete biological containment facilities at P3, P4 containment level,

Technical Note: :
P3 or P4 (BL3, BL4, L3, L4) ‘containment levels are as specified in the WHO Laboratory Btosafety
manual (Geneva, 1983).

Fermenters capable of cultivation of pathogenic “microorganisms”, viruses or capable of toxin
production, without the propagation of aerosols, and havmg a total capacity of 100 litres or more;
Technical Note:

Fermenters include bioreactors, chemostats and continuous-flow.systems.
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2C

2D

© 2D001-

2D002

2D101

© 2D201

Materials .

c.  Centrifugal separators, capable of contmuous separanon wrthout the propagatron of aerosols,
having all the following characteristics:

1. - Flow rate exceeding 100 litres per hour;
2..  Components of polished stainléss steel or trtamum ’

3. Double or multiple sealing joints within the steam containment area; and
4. Capable of in-situ steam sterilisation-in a closed state; :
Technical Note: -

Centrzfugal separators include decanters.

d.  Cross-flow filtration equlpment capable of contmuous separation without the propagation of
aerosols, having both of the followmg characteristics: N
" 1. Equal to or greater than 5 m% and.
2. Capable of in-situ sterilization;

e, Steam sterilisable freeze drying equip_rr]ent with a condenser capacity exceeding 50 kg of ice in 24
hours and less than 1,000 kg of ice in 24 hours; '

£ Equipment that mcorporates or is contained in P3 or P4 containment housing, as follows
B Independently ventilated protective full or half suits;
2. Biological safety cabinets or isolators, which allow manual operations to be performed
" within, whilst providing an environment equivalent to Class III biological protection;
Note: In 2B332.f2., isolators mclude ﬂexzble isolators, dry boxes anaeroblc chambers and -
glove boxes. :

g . * Chambers deswned for aerosol challenge tcstmg w1th "microorganisms” or "toxins" and having a .

capacrty of 1 m® or greater

None.

Software

"Software" specially designed or modified for the “developmeut" "production" or "use" of equipment

specified in 2A001o0r 2B001 to 2B009.

s

"Software” for electronic devices, even when residing in an electronic device or system, enabling such

“devices or systems to function as a "numerical control” unit, capable of any of the following:
“a.  Coordinating simultaneously more than' four axes for "contouring control”; or -

. b.. "Real time processing" of data to modlfy ‘tool path, feed rate and spmdle data, durmg the

machining operation, by any of the following:
1. Automatic calculation and modification of part program data for machining in two or more
. axes by means of measuring cycles.and access to source data; or .
2. "Adaptive control" with more than one physiéal variable measured and processed by means
of a computing model (strategy) to change one or more machining instructions to optumze
" the process.

Note: 2D002 does not contro! "software"” specially designed or modzf ed for the operatzon of machme '
rools not controlled by Category 2.

"Softwaré" specially designed for the "use" of equipment specified in 2B104, 2B109 or 2B116. .

N.B.: SEE ALSO 9DOO4.

"Software" Spec:lally designed for the "use" of equnpment spec1ﬁed in 28204, 2B206, 2B207 2B209,

k 7B277 or 2B229.

80



2D202

2E

2E001

| 2E002

2E003

"Software" specially designed or modified for the "development”, "production” or "use” of eqmpment
specxﬁed in 2B201.

Technology

"Technology” according to the General Technology Note for the “development" of equipment or
"soﬁware specified in 2A, 2B or 2D.

“Technology" accordmg to the General Technology Note for the "production” of equlpmcnt spemﬁed in
2A or 2B. : y :

[

Other "technology", as follows:

_a.  "Technology" for the "development" of interactive graphics as an mtegrated part in "numerical .

control” units for preparation or modification of part programmes;

b.  "Technology" for metal-working manufacturmg processes, as follows:
1. - "Technology" for the design of tools, dies or fixtures specially de51gned for any of the
_following processes:

a., "Superplastic forming"; -

b. "Diffusion bonding"; or

c. ' "Direct-acting hydraulic pressing";

- 2. Technical data consisting of process methods or parameters as listed below used to control:
“a. "Superplastic forming" of aluminium alloys, titanium alloys or "superalloys™:
' 1. Surface preparation; :

2. Strain rate;
3. Temperature;
4, . Pressure; .

b. "Diffusion bonding" of "superalloys" or titanium alloys:
1. Surface preparation; ‘
2. Temperature;

R Pressure; _ _

c. "Direct-acting hyd.rau]xc pressmg " of aluminium alloys or titanium alloys:

1. Pressure; :

2. Cycle time;

d. "Hot isostatic densification” of titanium alloys, aluminium allbys or "superalloys":
1. Temperature; :
2."  Pressure;
- 3. Cycle time;
¢. ' "Technology" for the "development” or "production” of* hydrauhc stretch-formmg machines and

dies therefor, for the manufacture of airframe structures;

" d. "Techno\logy_" for the "development™ of generators of machine tool instructions.

. (e.g., part programmes) from design data residing inside "numerical control" units;

" e.  "Technology for the de‘}elopment" of integration "software" for incorporation of expért systems

for advanced decision support of shop floor operations into "numerical control” units; -

. "Technology" for the applicatibn of inorganic overlay coatings or inorganic surface modification

coatings (specified in column 3 of the following table) to non-electronic substrates (speciﬁed'in '
column 2 of the following table), by processcs specified in column I of the following tabie and
‘defined in the Technical Note.
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- .TABLE - DEPOSITION TECHNIQUES

1 Céating Process (1)* 2. Substrate _ 3 'ReSuitant'Coating :

;"__The numbers in pare_nthesis refer to the th,es t-'o'llowing this Table.

82

- A. - Chemical Vapour "Superalloys" Aluminides for internal
Deposition (CVD) . passages ’
Ceramics and Low- Silicides ™ -
~ expansion glasses (14) Carbides
) . - Dielectric layers (15)
Carbon-carbon, Silicidés
Ceramic and Carbides
Metal "matrix" . Refractory metals
"composites” Mixtures thereof (4)
' ' Dielectric layers (15) -
= - Aluminides
Alloyed aluminides (2)
Cemented tungsten - Carbides
carbide (16), ' _ Tungsten ~ L
Silicon carbide Mixtures thereof (4) -
' r Dielectric layers (15) -
Molybdenum and - Dielectric layers (15)
Molybdenum alloys ‘
Beryllium and Dielectric layers (15)
Beryllium alloys ) , ' .
Sensor window Dielectric layers (15) -
materials (9) S ’
B. Thermal-Evaporation -
. 'Physical Vapour
~Deposition (TE-PVD)
1. Physical Vapour - "Superalloys" Alloyed silicides _
 Deposition (PVD): : Alloyed aluminides (2} -
Electron-Beam MCrAIX (5)
(EB-PVD) Modified zirconia'(12)
: " Silicides '
Aluminides . .
" Mixtures thereof (4)



1.

- Coating Process (1}

TABLE — DEPOSITION TECHNIQUES

2.

Substrate

[¥3)

Resultant Coating

B.1. (continued) Ceramics and Low- " Dielectric layers (15)
expansion glasses (14) :
Corrosion resistant. MCrAlX (5)
steel (7) Modified zirconia (12)

' Mixtures thereof (4)
Carbon-carbon, Silicides
~ Ceramic and Carbides
Metal "matrix" Refractory metals
"composites” Mixtures thereof (4)
Dielectric layers (15)
Cemented tungsten Carbides
carbide (16), Tungsten -
Silicon carbide Mixtures thereof (4) .
Dielectric layers (15)
Molybdenum and Dielectric layers (15)
Molybdenum alloys » : !
Beryllium and Dielectric layers (15)
Beryllium alloys Borides
Sensor window' Dielectric layers (15)
materials (9) '
Titanium alloys (13) Borides
Nitrides
-Ion assisted Ceramics and Low-

B2

resistive heating
Physical Vapour
Deposition (Ion

Plating)

expansion glasses (14)

Carbon-carbon,
Ceramic and
Metal "matrix"
"composites”

Dielecfn‘c layers (15)

Dielectric layers (15)



TABLE - DEPOSITION TECHNIQUES

1. Coating Process (1) ' 2. Substrate - _ 3. Resultant Coating
B.2. (continued) . . Cernente& tungsten— . Dielectric layers (15} .
' ' carbide (16), . ' ' .

Silicon carbide'

Molybdenum and

Molybdenum alloys *~ . Dielectric layers (15)
- Beryllium and K

Beryllium alloys « Dielectric layers (15)

Sensor window Dielectric layers (15)

materials (9) - -

B.3. Physical Vapour . . Ceramics and Low- Silicides
Deposition: . expansion glasses (14) y . Dielectric layers (15)
"laser" evaporafion , ' o .
: - Carbon-carbon, Dielectric layers (15)
Ceramic and ‘ )

‘Metal "matrix"
: “"composites”
‘Cemented tungsten Dielectric layers (15) )
carbide (16), . '
Silicon carbide , I
_Molybdenum and . Dielectric layers (15)
Molybdenum alloys : : ’ ‘
vBeryllium and - Dielectric layers (13) .
Beryllium alloys ' : :
_ Sensor window ' . Dielectric 1ayers (13)
< . materials (9) Diamond-like carbon
B4. Physical - - ' : "Superalloys” . Alloyed silicides
Vapour Deposttion: _ ' o ~ Alloyed aluminides (2)
cathodic arc discharge . . MCrAlIX (5)
Polymers (11) and Borides
Organic "matrix"” - - Carbides .
"composites" -~ . Nitrides
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‘TABLE - DEPOSITION TECHNIQUES

1. Coating Process (1) 2. Substrate 3. Resultant Coating
C. - Pack cementation Carbon-carbon, Silicides
(see A above for Ceramic and Carbides ’
out-of-pack Metal "matrix" . Mixtures thereof (4)
cementation) (10) "composites"”
Titanium alloys (13)  Silicides
: Aluminides .
. Alloyed aluminides (2)
i Refractory metals - Silicides
and alloys (8) Cxides
D. Plasma spraying "Superalloys” MCrAIX (5) ’ .
: ' Modified zirconia (12)
Mixtures thereof (4)
- Abradable Nickel-
Graphite
Abradable

* Aluminium alloys (6)

Refractory metals
and alloys (8)

Corrosion resistant
steel (7)
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Ni-Cr-Al-Bentonite
Abradable Al-Si-
Polyester

Alloyed aluminides (2)

MCrAIX (5) _
Modified zirconia (12)
Silicides

Mixtures thereof (4)

A]uminides )
Silicides

‘Carbides

Modified zirconia (12) -
Mixtures thereof (4)
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TABLE — DEPOSITION TECHNIQUES

1._' Coati'ngl ‘Process (1) - 2. Substrate e o 3. :' Resultant Coating .

D. . (continued); . Titanium atloys (13) } Carbides -
- S ' ) _ * " Aluminides -
: Silicides’ .
;o ' Alloyed aluminides (2)
' = Abradable Nickel- "°
 Graphite c
_ Abradable
Ni-Cr-Al-Bentonite -
Abradable Al-Si-Polyester
Polyester : .

E. Slurry Deposition . Refractory metals - Fused silicides
and alloys (8) o - - Fused aluminides
’ - . ~ except for resistance
- . * . o ) o ‘heating elements -

Carbon-carbon, Silicides .
: - Ceramicand . Carbides - :
- i o Metal "matrix" =~ - Mixtures thereof (4)
’ ‘ S "composites" : ’

F” - Sputter Depesition’ : "Superalloys” Alloyed silicides
o } ’ Alloyed aluminides (2)
. Noble metal modified
. aluminides (3)
MCrAlX (5) -
- 7 " Modified zirconia (12)
Platinum ‘ .
' Mixtures thereof (4) = .
- Ceramics and Low- - Silicides
" expansion glasses - . Platinum -
(14 S , Mixtures thereof (4)
. : Dielectic layers (15)

Titanium alloys (13) : Borides ™ .
o ' Nitrides -
Oxides
y Silicides
- © 7 Aluminides
' ' Alloyed aluminides (2)
Carbides



TABLE - DEPOSITION TECHNIQUES

L. Coating Process (1) ' 2.

Metal "matrix"
"composites”

Cemented tungsten
carbide (16),
Silicon carbide -

Molybdenum and
Molybdenum alloys
Beryllium and
Beryllium alloys’
Sensor window
materials (9)

Substrate ) 3.  Resultant Coaﬁng '
F. (continued) Carbon-carbon, " Silicides
: Ceramic and Carbides

Refractory metals
Mixtures thereof (4)
Dielectric layers (1.5)

Carbides

Tungsten

Mixtures thereof (4).
Dielectric layers (15)

Dielectric layers (13)

" Borides

Dielectric layers (15)
Dielectric layers (15)

Titanium alloys (13)
Beryllium and.
Beryllium alloys

Cemented tungsten
carbide (16)

RefraEtory metals Aluminides
and alloys {8) Silicides
' : Oxides
Carbides
G. Ion Irn}ﬁlahtation High temperature - Additions of Chromium,
o " bearing ste=ls Tantalum or

Niobium (Columbium)

 Borides

Nitrides

Borides

Carbides.
Nitrides
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10.
1.

12.

13.
14.

15.

1

TABLE — DEPOSITION TECHNIQUES - NOTES

The term 'coating process' includes coating repair and refurbishing as well as original coating.'

" 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
deposited by another coating process. It does not, however, include the mulnple use of smgle step pack
cementation processes to achieve alloyed aluminides.: :

The term 'noble metal modified aluminide’ coating mcludes multiple step coatings in which the noble '
‘metal or noble metals are 1a1d down by some other coating process prior to apphcatlon of the aluminide

coating.

Mixtures consist of mﬁltrated ‘material, graded composmons ‘co-deposits and multilayer deposus and are”
obtained by one or more of the coating processes specrﬁed in the Table.

MCrAlX refers toa coatmg alloy where M equa]s cobalt, iron, nicke! or combmatlons thereof and X -

equals hafnium, yttnum silicon, tantalum in any amount or other intentional additions over 0. Olweight

percent in various proportions and combinations, except:

a.  CoCrAlY coatings which contain less than 22 weight percent of chromium, less than 7 we1ght

©+ percent of aliminium and less than 2Wweight percent of yttrium;

b.  CoCrAlY coatings which contain 22 to 24 weight percent of chromium, 10 to 12 welght percent of
aluminium and 0.5 t0 0.7 werght percent of yttrium; or

c. ‘NiCrAlY coatings which contain 21 to 23 weight percent of chromium, 10 to 12 weight percent of ;
alurmmurn and 0.9 to 1.1 werght percent of yttrium. . :

The term alurmmum alloys' refers to alloys having an ultimate tensile strength of 190 MPa or more
measured at293 K (20°C) ' ‘

The term 'corrosion resistant steel’ refers to AISI (Amencan Iron and Steel Institute) 300 series or
equivalent. natronal standard steels. :

- Refractory metals consrst of the followmg metals and therr alloys mobrum (columbrum) molybdenum

tungsten and tantalum

Sensor window materials, as follows: alumina, silicon, germanium, zinc sulphide, zinc selenide, gallium

-arsenide and the following metal halides: potassium iodide, potassium fluoride, or sensor wmdow

. matenals of more than 40 mm diameter for thalhum bromide and thallrum chlorobronude

“Technology"'for single-step pack cementation of solid airfoils is not controlled by Category 2.

Polymers, as follows: polyimide, polyester, polysulphide_, polycarbonates and polyurethanes. - -

" Modified zirconia refers to additions of other metal oxides (e.g., calcia, magnesia, yttria, Ahafnia, rare earth
. oxides) to zirconia in order to stabilise certain crystallographic phases and phase compositions. Thermal

barrier coatings made of zirconia, modlﬁed with calcra or magnesia by mixing or fusion; are not

'conUolled

Titanium alloys refers to aerospace alloys havmg an ultrmate tensile strength of 900 MPa or more

" measured at 293 K (20°C) » - 7

Low-expansion glasses refers to glasses. which have a coefficient of thermal expansron of 1x10 7K or less
measured at 293 K (20°C) ‘

Dielectric layers are coatmgs constructed of multr—layers of insulator materials in Wthh the interference

* properties of a design composed of materials of various refractive indices are used to reflect, transmit or

absorb various wavelength bands. Dielectric layers refers to more than four dielectric layers or
dielectric/metal “composite” layers.
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16.

Processes specified in Column 1 of the Table are defined as follows:

a.

\ 4

Cemented tungsten carbide does not include cutting and forming tool materials consisting of tﬁngsten
carbide/(cobalt, nickle), titanium carbide/(cobalt, nickle), chromium carbide/nickle-chromium and
chromium carbide/nickle. '

TABLE - DEPOSITION TECHNIQUES - TECHNICAL NOTE '

Chemical Vapfmr Deposition (CVD) is an overlay coating or surface modification coating process
wherein a metal, alloy, “composite”, dielectric or ceramic is deposited upon a heated substrate. Gaseous
reactants are’ decomposed or combined in the vicinity of a substrate resulting in the deposition of the

"desired elemental, 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

"aser" irradiation.

"N.B.1 B 1 CVD mcludes the followmg processes directed gas flow out-of-pack deposmon pulsating CVD,

controlled nucleation thermal decomposition (CNTD), plasma enhanced or plasma assisted
CVD processes. ‘

N.B.2 Pack denotes a substrate immersed in a powder mixture. .

N.B.3 N.B.3 The gaseous reactants used in the out-of-pack process are produced using the same basic reactions
and parameters as the pack cementation process, except that the substrate to be coated is not in
contact with the powder mixture. .

n

Thermal Evaporation-Physical Vapour Deposition (TE-PVD) is an overlay coating process conducted in a
vacuum with a pressure less than O.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 evaporated species onto
appropriately positioned substrates. '

The addition of gases to the vacuum chamber during the coating process to synthesize compound coatings
is an ordinary modification of the process.

The use of ion or electron beams, or plasma to activate or assist the coating's deposition is also a common
modification in this technique. The use of monitors to provide in-process measurement of optical !
characteristics and thickness of coatings can be a feature of these processes.

Specific TE-PVD processes are as follows:

1. Electron Beam PVD uses an electron beam to heat and evaporate the matenal wlnch forms the
coating;

2. Resistive Heating PVD employs electncally resistive heating sources capable of producing a

: controlled and uniform flux of evaporated coating species;

3. "Laser" Evaporation uses elther pulsed or continuous wave "laser beams to heat the material which
forms the coating;
4, Cathodic Arc Deposition employs a consumable cathode of the material which forms the coating

.and has an arc discharge established on the surface by a momentary contact of a ground trigger.
Controlled motion of arcing erodes the cathode surface creating a highly ionized 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-of-sight deposition.
N.B. This definition does not include random cathodic arc deposmon with

non-blased substrates.

Ion Plating is a special mpdiﬁcation ofa general TE-PVD process in which a plasma or an ion source is
used to ionize the species to be deposited, and a negative bias is applied to the substrate in order to

facilitate the extraction of the species to be deposited from the plasma. The introduction of reactive

species, evaporation of 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.
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d. Pack Cementation is a surface modlﬁcanon coatmg or overlay coatmg process wherem a substrate is
immersed in a powder mixture (a pack), that consists of: :
1. The metallic powders that are to be deposited (usually aluminium, chromrurn, sxhcon or
combinations thereof); :
2. An activator- (normally a halide salt) and » _
3., Aninert powder most frequently alumina. C . ' :

The substrate and powder mixture is contamed W1thm a retort whrch is heated to between 1,030 K (757°C)
‘and 1 375 K(1, 102°C) for sufficient time to deposit the coating.

e. _ Plasma Spraying 1s 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 integrally bonded coating is formed. Plasma spraying constitutes either low pressure plasma .
spraymg or high velocity plasma spraymg camed out under-water

N.B.1 Low pressure means less than ambient atmosphenc pressure
N B.2 High velocity refers to nozzlé- exit gas velocity exceedmg 750 mls calculated at 293 K (20°C) at0.1
MPa. -

£ Slurry Deposmon isa surface modrﬁcanon coatmg or overlay coatmg process wherein a metalhc or
* ceramic powder with an organic binder is suspénded in a liquid and is applied to a substrate by either
. spraying, dipping or pamtrng, subsequent air or oven drymg, and heat treatment to obtain the desired
’ coatmg : :

g. Sputter Deposition is an-overlay coating process based on a2 momentum transfer phenomenon, wherein
* positive ions are accelerated by an-electric field towards the surface of a target (coating material). The .
kinetic energy of the impacting ions is sufficient to cause target surface atoms to be released and deposrted
on an appropnately posmoued substrate. -

N.B.1 The Table refers only to triode,. magnetron or reactive sputter deposition which is used to increase
* adhesion of the coating and rate of deposition and to radio frequency (RF) augmented sputter
deposmon used to perrmt vapourisation of non—metalhc coatmg materials.

-NB.2 Low-energy ion beams (less than 5 keV) can be used to activaté the deposmon.
-h. Ion Implantatron is a surface modlﬁcanon coatmg process in ‘which the element to be alloyed is 1onized,
) accelerated through a potential gradient and implanted into the surface region of the substrate. This_
includes processes in which ion implantation is performed sunultaneously with electron beam physrcal
vapour deposition or sputter deposition. . .

2E101 "Technology" accordmg to the General Techno]ogy Note for the "use" of equipment or "software"”
peclﬁed in 2B004, 2B104, 2B109 2B116 or 2D101. ' - '

'2E201 "Technology“ according to the General Technology Note for the "use” of equipment or "software"
: specified in 2A225, 2A226 2B001, 2B006, 2B007.b:, 2B007.c., ZB00S, 2B009 2B201, 2B204,
2B206, 2B207 2B209, 2B225 to 2B232 2D201 or 2D202 ' ..

2E3_01 "Technology" required for the "use" of goods specified in 2B350 to 2-B352.



CATEGORY 3 - ELECTRONICS )

3A Systems, Equipment and Components

Notes:

1.

The control status of equipment and components described in 34001 or 34002, other than

" those described in 34001.a.3. to 34001.a.10. or 34001.a.12., which are specially designed

for or which have the same functional characteristics as other equzpment is determined by

the control status of the other equipment.

The control status of integrated circuits described in 34001.a.3. to 34001.4.9. or

34001.a.12. which are unalterably programmed or designed for a specific function for

another equipment is determined by the control status of the other equipment.’

N.B.: When the manufacturer or applicant cannot determine the control status of the

. other equipment, the control status of the integrated circuits is determined in

34001.a.3. to 34001.a.9. and 3400!.a.12. _
If the integrated circuit is a silicon-based "microcomputer microcircuit” or
microcontroller microcircuit described in 34001.a.3. having an operand (data) )
word Iength of 8 bit or less, the control status of the mtegrated circuit is determined
in 34001.a.3.

3A001 Electronic com-ponentsh,' as follows:

a.  General purpose integrated circuits, as follows:

Notes: 1. The control status of wafers (finished or unfinished), in whzch the functzan has been

(L]

determined, is to be evaluated against the parameters of 34001 .a.
2. Integrated circuits include the followmg types:
"Monolithic mtegrated circuits”;
"Hybrid integrated circuits”,
"Multichip integrated circuits”,
"Film type integrated circuits”, mcludzng szlzcon on-sapphire integrated
circuits; :
"Optical integrated circuits".

Integrated circuits, designed or rated as radiation hardened to withstand any of the
following:
a. A total dose of 5 x 10° Gy (Sl) or hlgher or

. b. A dose rate upset of 5 x 10° Gy (Si)/s or higher;

"Microprocessor microcircuits”, "microcomputer microcircuits”, microcontroller
microcircuits, storage mtegrated circuits manufactured from a compound semiconductor,
analogue-to-digital converters, digital-to-analogue converters, electro-optical or "optical

- integrated circuits" designed for "signal processing", field programmable gate arrays, field-

programmable logic arrays, neural network integrated circuits, custom integrated circuits

for which either the function is unknown or the control status of the equipment in which

the integrated circuit will be used is unknown, Fast Fourier Transform (FFT) processors,

electrical erasable programmable read-only memories (EEPROMEs), flash memories or

static random-access memories (SRAMs), having any of the following:

a. Rated for opera_tipri at an ambient temperature above 398 K (125°C);

b. Rated for operation at an ambient temperature below 218 K (-55°C); or

¢. Rated for operation over the entire ambient temperature range from 218 K (-55°C) to
398 K (125°C);

Note: 3A4001.a.2. does not apply to integrated circuits for civil automobiles or
railway train applications.

. "Microprocessor microcircuits", "micro-computer microcircuits" and microcontroller

microcircuits, having any of the following charactéristics: .
Note: 3A4001.a.3. includes digital signal processors digital array processors and
digital coprocessors.
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L.1.

Microwave or millimetre wave components, as. follows:’

1.

a. A "composite theoretical performance" ("CTP") of 260 million theoretical operations
per second (Mtops) or.more and an arithmetic logic unit with an access w1dth of 32 bit
Or more; : '
b. ‘Manufactured from a compound sermconductor and operatmg ata clock frequency
exceeding 40 MHz; or-
¢. More than one data or mstrucnon bus or serlal communication port.for external
" intérconnection in a parallel processor with-a transfer rate exceeding 2.5 Mbyte/s

Storage integrated circuits manufactured from a cornpound semiconductor; .

Analogue—to -digital and dlgltal-to-analogue converter mtegrated circuits, as follows:
a. Analogue-to-digital converters having any of the following:

1. “A resolution of 8 bit or more, but less than 12 bit, with a total conversion time
-to maximum resolution of less than 10 ns, -

2. A tesolution of 12 bit with a total conversion time to maximum resolutlon of
less than 200 ns; or’

3. A resolution of more than 12, bit w1th a total conversion time to maximum
4 resolution of less than 2 us; o
b. Dlg1tal to-analogue converters with a resolution of 12 ‘bit or more, and a settlmg tirne"
"of less than 10 ns;
Electro-optical and "optical integrated circuits” designed for "signal processing" having all
of the following: - : -
a. One or more than one internal "laser” diode;
b. One or more than one internal light detecting element; and
c. Optical waveguides; -

Fleld programmable gate arrays havmg any of the following:

- a. "An equivalent usable gate count of more than 30,000 (2 input gates) or

b. A typical "basic gate ‘propagition delay time" of less than 0.4 ns;

Field programmable Ioglc arrays havmg any-of the following: ~

a. ‘An equivalent usable gate count of more than 30,000 (2 input gates) or
b. A toggle frequency exceedmg 133 MHz;

Neural network mtegrated 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 following:

"a. More than 208 terminals;

b. A typical "basic gate propagation delay time" of less than 0.35 ns; or -
c. An operating frequency exceeding 3 GHz; |

Digital integrated circuits, other than those described in 3A001.a2.3 to 3A001.a.10; and
3A001.a.12., based upon any compound semiconductor and having any of the following:
a. An equivalent gate count of more than 300 (2 input gates); or- ‘

b. A toggle frequency exceedmg 1.2 GHz;

) -F)asf Fourier Transform (FFT)'processors ‘having any. of the following:

a. A rated execution time for a 1,024 point complex FFT of less than 1 ms;

" b. A ratéd execution time for an N-point complex FFT of other than 1 024 pomts of less
“than N log, N /10,240 ms, where N is the number of points; or '

c. A butterfly throughput of more than 5.12 MHz;

Electronic vacuum tubes and cathodes, as follows:
Note: 3A4001.b.1. does not control tubes designed or rated to operate in the ITU
allocated bands at frequencies not exceeding 31 GHz. -
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a. Travelling wave tubes, pulsed or continuous wave, as follows:
1. Operating at frequencies higher than 31 GHz;
2. Having a cathode heater element with a tum on time to rated RF power of less
than 3 seconds;
3. Coupled cavity tubes, or derivatives thereof, with an "instantaneous
. bandwidth" of more than 7% or a peak power exceeding 2.5kW;
4, Helix tubes, or derivatives thereof, with any of the following characteristics:
a. An "instantaneous bandwidth" of more than one octave, and average
power (expressed in kW) times frequency (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 GHz) of more
“than 1; or
c. Being"space qualified";
b. Crossed-field amplifier tubes with a gain of more than 17 dB;
¢. Impregnated cathodes designed for electronic tubes with any of the followmg
1. A turn on time to rated emission of less than 3 seconds; or
-2 Producing a continuous emission current density at rated o operating conditions
exceeding S A/cm?;
Microwave integrated circuits or modules containing "monolithic integrated circuits"
operating at frequencies exceeding 3 GHz; :
Note: 34001.5.2. does not control circuits or modules for equipment designed or
rated to operate in the ITU allocated bands at frequencies not exceeding 3 1
GHz. .
Microwave transistors rated for operation at frequencies exceeding 31 GHz;
Microwave solid state amplifiers, having any of the following:
a. Operating frequencies exceeding 10.5 GHz and an "mstanta.neous bandWIdth" of more
than half an octave; or
b. Operating’ frequenc:es exceeding 31 GHz;
Electronically or magnetically tunable band-pass or band-stop filters having more than 5
tunable resonators capable of tuningacross a 1.5:1 frequency band (f . /foio) In- 1ess than
10 pus having any of the following:
a. A band-pass bandwidth of more than 0.5% of centre frequency; or

b. A band-stop bandwidth of less than 0.5% of centre frequency;

Microwave assemblies capable of operating at frequencies exceeding 31 GHz;
Mixers and converters designed to extend the frequency range of equipment described in
3A002.c., 3A002.¢e. or 3A002.f. beyond the limits stated therein;

" Microwave power amplifiers containing tubes specified in 3A001.b. and having all of the

following:

- . a. Operating frequencies above 3 GHz;

b. An average output power density exceeding 80 W/kg; and

c. A volume of less than 400 cm®; :

Note:  ~ 34001.b.8. does not control equtpment designed or rated for operation in an
" ITU allocated band.

Acoustic wave devices, as follows, and specially designed components therefor:

1.

Surface acoustic wave and surface skimming (shallow bulk) acoustic wave devices (i.e.,

"signal processing" devices employing elastic waves in-materials), having any of the

following: : ‘

a. " A carrier frequency exceeding 2.5 GHz;

b. A carrier frequency exceedmg 1 GHz, but not exceeding 2.5 GHz, and having any of
the following:

1. A frequency side-lobe rejectxon exceeding 55 dB;
2. " A product of the maximum delay time and the bandw1dth (time in ps and
bandwidth in MHz) of more than '100; - :
T3 A bandwidth greater than 250 MHz; or

4, A dispersive delay of more than 10 ps; or
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c. A carrier frequency of 1 GHz or less, havmg any of the followmg

1. A product of the maximum de]ay time and the bandwidth (time in us and
’ ' bandwidth in MHz) of more ‘than 100;_

2. A dispersive delay of more than 10 ps; or

3. A frequency side-lobe rejection exceedmg 55 dB and a bandwidth greater
C than 50 MHz;

Bulk (volume) acoustic wave devices (1 €., 51gna1 processmg dev1ces employmg elastic
waves) which permit the diréct processmg of signals at frequencies exceeding 1 GHz;

" Acoustic-optic "signal processing” devices employing interaction between acoustic waves .
"(bulk wave or surface wave) and light waves which permit the direct processing of signals

or unages mcludmg spectral analysis, correlation or convolution;

E]ectromc devrces and circuits contammg components manufactured from ' superconductiv'e

1.-

materials specially de31gned for operation at temperatures below the "critical temperature" of at
least one of the "superconductive" consutuents with any of the following:

- Electromagnetic amphﬁcatmn ’ -

a. At frequencies equal to or less than 31 GHz wrth a noise ﬁgure of less than 0.5 dB or
b. Atfrequencies exceeding 31 GHz;

Current switching for digital circuits using superconductrve gates with a product of
delay time per gate (in seconds) and power d1551patron per gate (m watts) of less than 10° 1
I or : A

Frequency selection at all frequencres usmg resonant circuits with Q—values exceeding

10 000; :

- High energy devices, as follows:
1.

Batteries and photovoltaic arrays, as follows:
Note " 3400!.e.l. does not control batteries with volumes equal to or less than 27
cm3 (e.g., standard C-cells or R14 batteries).
a, anary cells and batteries having an energy density exceeding 480 Wh/kg and rated
~ for operation in the temperature range from below 243 K (-30°C) to above 343 K
(70°C);
b. Rechargeable cells and batteries havmg an energy densrty exceedmg 150 Whvkg after
.75 charge/discharge cycles at a discharge current equal to C/5 hours (C being the
nominal capacity in ampere hours) when operating in the temperature range from
below 253K (- 20°C) to above 333 K (60°C); .

Technical Note: : :
Energy density is obtained by mulrzplymg the average power in watts (average voltage in

volts times average current in amperes) by the duration of the discharge in hours to 75%

of the open circuit voltage divided by the total mass of the cell (or battery) in kg. . .

c. "'Space qualified" and radiation hardened. 'photovoltaic -arrays with a specific power
exceeding 160 W/m® at an operatmg temperature of 301 K (28°C) under a tungsten
lllummatlon of 1 kW/m? at 2,800 K (2,527°C);

- High'energy storage capacitors, as follows:

N.B.: SEE ALSO 3A201.a. : :
a. Capacxtors with a repetition rate of less than 10 Hz (smgle shot capacrtors) having all
of the following:

1. A voltage rating equal to or more than 5 kV .
2. An energy density equal to or more than 250 J/kg; and
3. A total energy equal to or more 25 kJ

b. Capacitors with a repetition rate of 10 Hz or more (repetltxon rated capacnors) havmg

. all of the following:
L. A voltage rating equal to or more than § kV
2. An energy density equal to or:more than 50 J/kg;

3. " Atotal energy equal to or more than 100 J; and *
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Note:

4, A charge/discharge cycle life equal to-or more than 10,000;

"Superconductive" electromagnets and solenoids specially designed to be fully charged or

discharged in less than one second, having all of the following'

N.B.: SEE ALSO 3A201.b.. :

a. Energy delivered during the discharge exceedmg 10 kJ in the first second

b. Inner diameter of the current carrying windings of more than 250 mm; and

c. Rated for a magnetic induction of more than 8 T or "overall current denSIty" in the
winding of more than 300 A/mm?; :

34001.e.3. does not control "superconductive” electromagnets or solenoids speczally

designed for Magnet:c Resonance Imaging (MRI) medical equrpment

f.  Rotary input type shaft absolute position encoders having any of the followmg

1.
2

A resolution of better than 1 part in 265,000 (18 bit resolution) of full scale; or
An accuracy better than + 2.5 seconds of arc. .

3A002 General purpose electronic equipment, as follows:

a.  Recording equipment, as follows, and specially designed test.tape therefor:

I.

Analogue instrumentation magnetic tape recorders, including those permitting the

recording of digital signals (e.g., using a high density digital recording (HDDR) module)

having any of the following:

a. A bandwidth exceeding 4 MHz per electronic channel or track

b. A bandwidth exceedlng 2 MHz per electromc channel or track and having more than

42 tracks; or

c. A time dlsplacement (base) error, measured in accordance with apphcable IRIG or EIA
documents, of less than + 0.1 us; .

Note: Analogue magnetic tape recorders specially designed for civilian video
. purposes are not considered to be instrumentation tape recorders.

Digital video magnetic tape recorders having a maximum digital interface transfer rate
exceeding 180 Mbit/s;
Note:  3A4002.a.2. does not control digital video magnetic tape recorders specially
designed for television recording using a signal format standardised or
. recommended by the CCIR or the IEC for civil television applications.
Dlgrtal instrumentation magnetic tape data recorders employing hehcal scan techniques or
fixed head techniques, having any of the following:
a. A maximum digital interface transfer rate exceeding 175 Mbit/s; or
b. Being "space qualified”.

Note: 34002.a.3 does not control analogue magnetic tape recorders equipped with
' HDDR conversion electronics and configured to record only digital data.

Equipment, having a maximum digital intérface transfer rate exceeding 175 Mbit/s,

designed to convert digital video magnetic tape recorders for use as digital mstrumentanon

data recorders;

Waveform digitisers and transient recorders having all of the following:

N.B.: SEE ALSO 3A202.

a. Digitising rates equal to or more than 200 million samples per second and a resolution
of 10 bits or more; and

b. A continuous throughput of 2 Gbit's or more; - .

Techmcal Note:

For those instruments with a parallel bus architecture, the continuous' thr oughput rate is
the highest word rate multiplied by the number of bits in a word. .

Continuous throughput is the fastest data rate the instrument can output to mass storage
without the loss of any information whilst sustaining the sampling rate and analogue-to-

1. digital conversion.
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'b. . "Frequency synthesiser" "electronic assemblies” having a "frequency switching time" from one _
_ selected frequency to another of less than 1 ms; '

c.  "Signal analysers", as fol]ows o
1. "Signal analysers" capable of analysmg frequencies exceedmg 31 GHz; -
2. "Dynamic signal analysers” having a "real-time bandwidth" exceeding 25.6 kHz; -

Note:  34002.c.2. does not control those "dynamic signal analysers" using only constant
percentage bandwidth fi ters. .
Technical Note: .
Constant percentage bandwidth filters are also known as octave or fractzanal -
octave filters.

d.  Frequency synthesised signal generators producing output frequencies the accuracy and short
term and long term stability of which are controiled, derived from or dlsc1plmed by the internal
master frequency, and having any of the following: -

" 1. - A maximum synthesised frequency exceeding 31 GHz; :
2. A “frequency switching time" from one selected frequency to another of less than 1 ms; or
3. A single sideband (SSB) phase noise better than -(126 + 20 log,.F - 20 log,f) in dBc/Hz,
- * where F is the off-set from the operating frequency in Hz and fis the operatmg frequency
. in MHz; : o

Note: 34002.4d..does not control equipment in which the output frequency is either produced byv -
" the addition or subtraction of two or more crystal oscillator frequencies, or by an addition
or subtraction followed by a multzplzcatzon of the result. : :

e. . Network analysers with a r_naxirnum operating frequency exceeding 40 GHZ;

f Microwave test receivers having all of the following:
1. - A mdximum operating frequency exceeding 40 GHz;, and
2. Being capable of measuring amplitude and phase snnultaneously;

Atomic frequency standarels having any of the folléwing
1. Long-term stability (aging) less (better) than 1 x 10"!/month; or
2. Being" space quahﬁed"

vO‘Q

- Note.' 3A002.g’.1. does not conrro[ non-"space cjuah’ﬁed” rubidium standards.\

3A101 Electronic eqmpment dev1ces and cornponents other than those spemﬁed in 3A001, as follows:
" a. Analog to-d1g1tal converters, usable in "missiles", designed to meet military specxﬁcatlons for
ggedized equipment;, o : : -

. ‘b. Accelerators capable of delivering electromagnetic radiation produced by bremsstrahlung from
+ accelerated electrons of 2 Mev or greater, and systems containing those accelerators.
Note: 34101.b. above does not specify equipment specially designed for medical purposes.

3A201 Electronic components, other than those specified in 3A001, as follows;

a.  Capacitors with the following characteristics: : ,
I. . Voltage rating greater than 1.4 kV, energy storage greater than 10 J, capacitance greater ’

than 0.5 pF and series inductance less than 50 nH; or

2. Voltage rating greater than 750 V, capacitance greater than 0.25 pF and senes mductance
less than-10 nH; ‘

- b. . Superconducting s_oIenoidaI. electroma_gnets with all of the following characteristics:

1. Capable of creating magnetic fields of more than 2 teslas (20 kilogauss};
2. With an L/D ratio (length divided by inner diameter) greater than 2;

3. - Withan inner diameter of more than 300 mm; and
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4. With a magnetic field uniform to better than 1% over the central 50% of the inner volume;

Note: 3A4201.b. does not speczﬂ magnels specially designed for and exported as parts of medical

nuclear magnetic resonance (NMR) imaging systems. The phrase 'as part of does not
necessarily mean physical part in the same shipment, separate shipments from different
sources are allowed, provided the related export documents clearly specify that the
shipments are dispatched "as part of' the imaging systems.
Flash X-ray generators or pulsed electron accelerators with peak energy of 500 keV or greater as
follows,
except:
Accelerators that are- component parts of dev1ces designed for purposes other than electron beam
or X-ray rad1atlon (electron microscopy, for example) and tﬁose designed for medical purposes

<

1 Havmg an accelerator peak electron energy of 500 keV or greater but less than 25 MeV

and with a figure of merit (K) of 0.25 or greater, where K is defined as:
K = 1.7 x 10°V255Q,

. where V is the peak electron energy in million electron volts and Q is the-total accelerated
charge in coulombs if the accelerator beam pulse duration is less than or equal to 1
microsecond; if the accelerator beam pulse duration is greater than 1 microsecond, Q is the
maximum accelerated charge in 1 microsecond [Q equals the integral of i with respectto t, -
over the lesser of 1 microsecond or the time duration of the beam pulse (Q= [mtegral] idt),
where i is beam current in amperes and t is time in seconds]

2. Havmg an accelerator peak electron energy of 25 MeV or greater and a peak power greater
than 50 MW. [Peak power = (peak potential in volts) x (peak beam current in amperes)].

Technical Notes:

a. Time duration of the beam pulse In machines, based on microwave accelerating
cavities, the time duration of the beam pulse is the lesser of | microsecond or the
duration of the bunched beam packet resulting from one microwave modulator pulse.

b. Peak beam current — In machines based on microwave accelerating cavities, the peak
beam current is the average current in the time duration of a bunched beam packer.

Frequency changers (also known as converters or inverters) or generators other than those spemﬁed in
0B001.c.11., having all of the following characteristics:

a.
b.
c..

d.

A multiphase output capable of prov1dmg a power of 40 W or more;
Czlpable_ of operating in the frequency range between 600 and 2000 Hz;
Total harmonic distortion below 10%; gg

Frequency control better than 0.1%.

Direct current high-power supplies, other than those specified in 0B001.j.6., capable of continuously

_ .producing,over a time period of 8 hours, 100 V ‘or greater with current output of 500 A or greater and

with current or voltage regulation better than 0.1%.

High;voltage direct current power supplies other than those specified in 0B001.j.5., cape.ble of
continuously producing, over a time period of 8 hours, 20,000 V or greater with current output of 1 Aor
greater and with current or voltage regulatlon better than 0.1%.

Switching devices, as follows:
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a. . Cold- céthod'e tubes (in¢luding gas krytron tubes and vacuum sprytron tubes), whether gas filled or
not, operatmg similarly to a spark gap, contalmng three or more electrodes, and having all of the

- follomng characteristics:
1. Anode peak voltage rating of 2 500 V or more;
2. . Anode peak current rating of 100 A or more; and

3. Anode delay time of 10 ps or less;

b.  Triggered spark-gaps havmg an anode delay time. of 15 ps or less and rated fora. peak current of
500 A or more;

. . ) . . . -
~

. ¢.  Modules or assemblies with a fast sw1tchmg function havmg all of the followmg characteristics:

1 Anode peak voltage rating greater than 2,000 V;
2. "Anode peak current rating of 500 A or more; and
3. Tum -on time of 1 us or less

3A229 Firing sets and equivalent hlgh-current pulse generators (for controlled detonators) as follows
.N.B.: SEE ALSO lV[[LITARY GOODS CONTROLS.: .

a.  Explosive detonator finng sets designed to drive mulnple controlled detonators specrﬁed in
3A232;

b. Modular electncal pulse generators (pulsers) desrgned for portable, mobile or ruggedrzed use
(mcludlng xenon flash-lamp drivers) having all the followmg characterrstrcs

1. Capable of delivering their energy in less than 15 us;
2. Having an output greater than 100.A;
3. Having a rise time of less than 10 ps into loads of less than 40 ohms (nse time is the time

" interval from 10% to 90% current amplltude when driving a resistive load)
Enclosed in a dust-nght enclosure;
. No dimension greater than 254 mm,;
Weight less than 25 kg; and
. Specified for use over an 1 extended temperature range (223 K ( 50°C) to 373 K (1()O°C)) or
specrﬁed as suitable for aerospace use.

N oG

3A230 ‘High-speed pulse generators w1th output voltages greater-than 6 volts into a less than 55 ohm resistive
*  load, and with pulse transmon times less than 500 picoseconds.

Technical Note: : :
- v In 34230, ‘pulse mransition time' is def ned as. the time mterval berween ! 00/ and 90% vo[tage '
amplrrude :

3A231 Neutron generator systems including tubes des1gned for operation without an external vacuum system
. and ut1hzmg electrostatrc acceleratron to induce a tritium-deuterium nuclear reaction.

'3A232 Detonators and multipoint initiation systems as follows:
N.B.: SEE ALSO MILITARY GOODS CONTROLS

a. | Electncally dnven explosive detonators the followmg

1. Exploding bridge (EB); , .

2 "~ Exploding bridge wire (EBW); - - ' . . : -
3. Slapper; ' ' - ‘ '

4 Exploding foil initiators (EFI); -

b.  Arrangements using single or multiple detonators desigried to nearly simultaneouSlY initiate an
. explosive surface (6ver greater than 5000 mm?) from a single ﬁnng srgnal (wrth an initiation -
" timing spread over the surface of less than 2.5 us).

Note: 34232 does not specify detonators using only prrmary expl'osr:ves, such as lead azide.

-~
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" Technical Note:

The detonators of concern all utilise a smail electrical conductor (bridge, bridge wire or foil) that
explosively vapourises when a fast, high-current electrical pulse is passed through it. In nonsla\pper
types, the exploding conductor starts a chemical detonation in a contacting high-explosive material such
as PETN (Pentaerythritoltetranitrate). In slapper detonators, the explosive vapourisation of the

electrical conductor drives a flyer or slapper across a gap and the impact of the slapper on an exploszve -
. starts a chemical detonation. The slapper in some designs is driven by a magnetic force. The term
- exploding foil detonator may refer to either an EB or a slapper-type detonator. Also, the word initiator

is sometimes used in place of the word detonator.

Mass spectrometel's other than those specified in 0B002.g., capable of measuring ione of 230 atomic
mass units or greater and havmg a resolution of better than 2 parts in 230, as follows and ion sources
therefor:

‘a.  Inductively coupled plasma mass spectrometers (ICP/MS); -

b.  Glow discharge mass spectrometers (GDMS);
¢.  Thermal ionization mass spectrometers (TIMS);

d.  Electron bombardment mass spectrometers which have a source chamber constructed from, lined
with or plated with materials resistant to UF;

e. ‘Molecular beam mass spectrometers as follows:

1. Which have a source chamber constructed from, lined with or plated with stainless steel or
molybdenum and have a cold trap capable of cooling to 193 K (-80°C) or less; or
2. Which have a source chamber constructed from, lined with or plated with materials

resistant to UF; or
f. . Mass spectrometers equipped with a microfluorination ion source designed for use with actinides
or actinide fluorides. : :
Test, Inspection and Production Equipment

Equipment for the manufacturing of semiconductor devices or materials, as follows, and specially
designed components and accessories therefor:

a.  "Stored programme controlled” equipment designed for epitaxial growth, as follows:
1. Equipment capable of producing a layer thickness uniform to less than + 2.5% across a
~ distance of 75 mm or more; :
2. Metal organic chemical vapour deposition (MOCVD) reactors specially designed for

compound semiconductor crystal growth by the chemical reaction between materials -
specified in 3C003 or 3C004; '

3. Molecular beam epitaxial growth eqmpment usmg gas sources;
b.  "Stored programme controiled" equipment designed for ion implantation, having any of the
- following: - -
1. An accelerating voltage exceedmg 200 keV; :
2. Being specially designed and optimised to operate atan acceleratmo voltaoe of less than
© 10keV; '
3. Direct write capability; or
4. Being capable of high energy oxy gen implant into a heated semiconductor matenal
"substrate";
c. "Stored programme controlled” anisotropic plasma dry etching equipment, as follows:
S Equipment with cassette-to-cassette operation and load-locks, and having any of the
following:

a. Magnetic confinement; or
b. Electron cyclotron resonance (ECR);
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2, Equlpment specxally designed for equxpment spec1ﬁed in 3BOO] £ and havmg any.of the *
. following: .
a. Magnetic confinement; or
b. ECR;-

d.  "Stored programme controlled" plasma enhanced CVD equipment, as follows:
1. "Equipment with cassette-to-cassette operation and load-locks, and having any of the
"~ following:
a. Magnetic confinement; or
~ b. ECR; :
2. - Equipment specially dc:51gned for equipment specifi ed in 3BOOI €. and havmg any of the
= following: :
a. Magnetic confinement; or
b. ECR;

e.  "Stored programme controlled” automatic loading multi-chamber central wafer handling systems,
having all of the following: : -
1. . Interfaces for wafer input and output, to which more than two pleces of sermconductor
" processing equipment are to be connected; and Co
2. - Designed-to form an integrated system in a vacuum environment for sequential multlple
~wafer processing; : :
 Note:  3B00].e. does not. control automatzc robotic wafer handlmg systems not designed
fo operate in a vacuum environment.’ :

f. "Stored programme controlled"” lithography equipment, as follows: .
: 1. . Align and expose step and repeat equipment for wafer processing using
*photo-optical or X-ray methods, having any of the following:
a. A light source wavelength shorter than 400 nm; or
b. Capable of producmg a pattern with a minimum resolvable feature size of 0.7 pmor
less;
" Note: The minimum resolvable feature size is calculated by the followmg formula:

 (an emosurehght sourcewavelength in prn) X (Kfactor)

MRF =
numencal aperture
where the K Jactor = 0:7.
MRF = minimum resolvable feature size.
2. Equipment specially designed for mask making or semiconductor device processing using

deflected focussed electron bearn, ion beam or "laser” beam, having any of the following:
a. A spotsize smaller than 0.2 pm; :

b. Being capable of producing a pattern with a feature size of less than 1 um; or

¢. An overlay accuracy of better than + 0.20 pm (3 sigma),

) g Masks and reticles designed for integrated circuits specitied in 3A001; -
h.  Mult-layer masks with a phase shlf‘t layer.

. 3B002 "Stored programme controlled” test equipment, specially de51gned for testing finished or unfmlshed
‘ sermconductor dev1ces, as follows, and specially designed components and accessories therefor: -
a. For testing S- parameters of transistor devices at frequencies exceeding 31 GHz; )
b.  For testing integrated circuits capable of performing functional (truth table) testmg at a pattern rate o
~ . of more than 60 MHz; ° ’
Note: 3B002.b. does not control test equzpment specially designed for testing:
1. “electronic assemblies” or a class of "electronic assemblzes ' for home or
entertainment applications; :
2. Uncontrolled electronic components, f'elecrronic assemblies” or integrated circuits.

’
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c.  For testing microwave integrated circuits at frequencies exceeding 3 GHz; -
. Note: 3B002.c. does not control test equipment specially designed for testing microwave
integrated circuits for equipment designed or rated to operate in the ITU allocated bands
at frequenczes not exceeding 31 GHz.

d.  Electron beam systems designed for-operation at 3 keV or below, or "laser" beam systems, for the
non-contactive probing of powered-up semiconductor devices, having all of the following: -

1.  Stroboscopic capability with either beam-blanking or detector strobing; and
2. An electron spectrometer for voltage measurement with a resolution of less than 0.5V.
Note: 3B002.d. does not control scanning electron microscopes,’

except:

When specially designed and instrumented for the non-contacnve probmg of powered-up
semiconductor devices.

Materials

Hetero-epitaxial materials-consisting of a"substrate” having stacked epitaxially grown multiple layers of
any of the following:

a. _ Silicon;

b. © Germanium; or .

.. HI/V compounds of gallium or indium.

Technical Note:
III/V compounds are polycrystalline or binary or complex monocrystalline products consisting of
elements of groups I1IA and VA of Mendeleyev's periodic classification table (e g gallium

. arsenide, gallium-aluminium arsenide, indium phosphide).

Resist matenals as follows, and ' substrates coated with controlled resists: :

a.  Positive resists de51gncd for semiconductor lithography specially adJuSIed (optmused) for use at
wavelengths below 370 nm ;

b.  All resists designed for use with electron beams or ion beams, thh a sensmvn'y of
0.01 pcoulomb/mm? or better; °

c.  Allresists designed for use with X-rays, with a sensitivity of-2.5 mJ/mm® or better;

d.  All resists optimised for surface imaging technologies, mcludmg sxlylated resists.
Technical Note:
Silylation techniques are defined as processes incorporating oxidation of the resist surface to
enhance perj’ormance for both wet and dry developing.

Organo-inorganic compounds, as follows:” C \

-a.  Organo-metallic compounds of aluminium, gallium or indium having a purity (metal basis) better -

than 99.999%;
b.  Organo-arsenic, organo-antimony and organo-phosphorus compounds having a purity (morgamc
element basis) better than 99.999%.
Note: 3C003 only controls compounds whose metallic, partly metallic or non- metaihc element is directly
lmked to carbon in the organic part of the molecule.

Hydrides of phosphorus arsenic or annmony, having a punty better than 99.999%, even dlluted in inert

. gases or hydrogen.

Note: 3 C004 does not control hydrtdes containing 20% molar or more of inert gases or hydrogen

Software

"Software” specially d‘esigned for the "developmenti' or "production” of equipment specified in
3A001.b. to 3A002.g. or 3B. :

"Soﬁware" specxal]y designed for the "use" of "stored programme controlled” équibment specified in
3B.
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3D003 Computer—alded desrgn (CAD) "software" designed for semiconductor devrces or mtegrated circuits,
" having any of the following: ‘ :

a. . Design rules or circuit verification rules;
b.  Simulation of the _physically laid out circuits; or

~ ¢, Lithographic processing sunulators for design. ~ -
Technical Note: . ;
A lithographic processing simulator is a™ software package used in the design phase to define the
sequence of lithographic, etching and deposmon steps for translating masking patterns into
specrﬁc topographlcal patterns m conductors, dielectrics or sermconductor material.

Note 3D003 does not control "software specrally de51gned for schematic.entry, logic srmulatron
N placing and routing, layout verification'or pattern generation tape.
NB.: Libraries, design attributes or associated data for the design of
' semiconductor devzces or mtegrated circuits are corzszdered as rechnology

3D101 ,"Software" specrally desrgned for the "use” of equipment specified in 3A101.b.

.3E  Technology
3E001 "Technology” accordmg to the General Technology Note for the "development or "production” of
* equipment or materials specified in 3A, 3B or 3C;
. Note: 3E0GI . does not control "technology” for the "developmenr or producn'on " of:
a.’ Microwave fransistors operating at frequencies below 31 GHz;
b. Integrated circuits specified in.34001.a.3. to 34001.a.12. , having all of the fbllowmg

1. Usmg "technology" of 1 um or more, and
_ 2. Not incorporating multi-layer structures. ’
N . 'N.B.:  Theterm multi-layer structures in Note b.2. to 300/ does not include devices

mcorporatmg a maximum of two metal: Iayers and two polysdtcon layers

3E002 Other "technology" for the "development" or producnon of:
. a.  Vacuum microelectronic devices;
b.  Hetero-structire semiconductor devices such as lugh electron moblhty transistors (HEMT)
hetero-bipolar transistors (HBT), quantum well and super lattice devices; -
c. . "Superconductive” electronic devices;
d. Substrates of ﬁlms of diamond for electronic components

3E101 - "Tek:hnology" according to the General Technology Note for the "use" of equipment or "software"”
specified in 3A001.a.1. or 2, 3A101 or 3D101. " o '

_3E102 "Technology according to the General Technology Note for the ‘development" of "software" specified
in 3D101 . _ .

3E201 "Technology according to the General Teclmology Note for the "use” of equipment specified in
3A001.e.2., 3A001.e.3., 3A201, 3A202, 3A225 to 3A233. - - ‘ IR

102



CATEGORY 4 - COMPUTERS

Nofes: 1. Computers, related equipment and "software” performing telecommunications or "local
area network” functions must also be evaluated against the performance
characteristics of Category 5, Part I (Telecommunications).

NB. L Control units which directly interconnect the buses or channels of central
processing units, "main storage” or disk controllers are not regarded as
telecommunications equipment described in Category 5, Part |
(Telecommunications).

2. For the control status of "software” specially designed for packet switching, see
‘Category 5D00! (Telecommunications).

2. . Computers, related equipment and "software” performing cryptographic, cryptanalytic,
certifiable multi-level security or certzf able-user isolation functions, or which limit
electromagnetic compatibility (EMC), must also be evaluated against the ‘
performance characteristics in Category 5, Part 2 ("Information Security").

4A Systems, Equipment and Components ’ .

4A001 Electronic computers and related equipment, as follows, and "electronic assemblies” and specially

designed components therefor:
N.B.: SEE ALSO 4A101. )

a.  Specially designed to have any of the following characteristics:
1. Rated for operation at an ambient temperature below 228 K (-45°C) or above 358 K (85°C);
Note: 44001.a.1. does not apply to computers specially designed for civil automobile or.
railway train applications.

2. Radiation hardened to exceed any of the following specifications:
a. Total Dose 5x10° Gy (Si);
b. Dose Rate Upset 5x10° Gy (Si)/sec; or
c. Single Event Upset 1x107 Error/bit/day;

b.  Having characteristics or performing functlons exceedmg the limits in Category 5, Part 2
("Information Secunty")

4A002 "Hybnd computers , as follows, and "electronic assemblies” and specially designed components

therefor:
N.B.: SEE ALSO 4A102.

"a.  Containing "digital computers" specified in 4A003; ,
b.  Containing analogue-to-digital converters having all of the following characteristics:
1. 32 channels or more;and . - P
2. A resolution of 14 bits (p (plus 51gn bit) or more with a conversion rate.of 200,000 conversions/s
or more. -

4A003 "Digital computers”, "electronic assemblies", and related equipment therefor, as follows, and specially
designed components therefor: ‘ ' .

Notes: 1. 44003 includes the following:

Vector processors;

Array processors;

Digital signal processors,

Logic processors; '

-Equipment designed for "image enhancement”;

‘Equipment designed for "signal processing”.

Ne AN TR

~
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2. The control status of the "digital computers” and related equipment described in 44003 .
.« is determined by the control status of other equipment or systems provided.
a The "dlgztal computers" or related equzpment are essential for the operation of the
other equipment or systems, _
b.  The "digital computers” or related equzpment are nota princz'pal element” of the
other equipment or systems; and - T
NB.. I The control status of "signal processing"” or "image enhancement"
' equipment specially designed for other equipment with functions
limited to those required for the other equipment is determined by the
“control status of the other equzpment even if it exceeds the "principal
“element” criterion.

2. For the control status of "digital computers or related equzpment for
" telecommunications equipment, see Category 5, Part 1 :
(T elecommunications).
¢ The "techno!ogy” for the "digital computers” and related equipment is determined by
T 4E
a. besigﬁed or modified for'-'-‘fault toIerance".; R , o

Note: For the purposes of 44003.a., "digital computers’ and related equzpment are not
considered to be deszgned or modzﬁed Jor "fault tolerance if they utilise any

of the followzng
1. Error detection or correction algorithms in "main storage
2. - Theinterconnection of two "digital computers" so that, if the active central

_processing unit fails, an idling but mirroring central processzng unit
can continue the system's functioning;
3. The interconnection of two central processing units by data channels or by
‘use of shared storage to permit one central processing unit to perform
" other work until the second central processing unit fails, at which time.
the first central processing unit-takes over in order to conrmue the
system's functioning; or
4. The synchronisation of two central processmg unzts by "software so that
one central processing unit recognises when_rhe other central
processing unit faz’ls and recovers tasks from the failing unit.

b. "Digital computers"‘having a comp051te theoretical performance" ("CTP") exceedmg 2,000

million theoretical operations per second (Mtops); .
c. "Electronic assemblies" spec1aIly designed or modified to be capable of enhancmg performance :

by aggregation of "computing elements" ("CEs") so that the "CTP" of the aggregation
' exceeds the limit in 4A003.b.;

Notes: 1. 44003.c. applies only w0 "electronic assemblzes and programmable
interconnections not exceeding the limit in 44003.b. when shipped as
unintegrated "electronic assemblies”. It does not apply to "electronic
assemblies” inherently limited by nature of their design for use as - -

" related equipment specified in 44003.d., 44003.e. or 44003 .f. '
2. ' 44003.c. does not control "electronic assemblies" specially designed for a
product or family of products whose maximum configuration does not
exceed the limit of 44003.b. -

d. Graphlcs accelerators and graphxcs coprocessors exceedmg a "three dunensmnal Vector Rate"”

_of 3,000,000,
e..  Equipment perfofming analogue-to-digital convefeions exeeeding the limits in 3A001.a.5;
£ _Equipment cen'iaining "terminal interface equipment” exceeding the limits in 5A001.b.3.;

Note: Fi or the purposes of 44003.f., "terminal interface equipment” includes "local area
- network" interfaces-and other communications interfaces. "Local area
network” interfaces are evaluated as "network access controllers”. -
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g.  Equipment specially designed to provide external interconnection of "digital computers” or
associated equipment which allows communications at data rates exceeding 80 Mbyte/s. .
Note: 44003.g. does not control internal interconnection equipment (e.g., backplanes buses) '
kN . or passzve interconnection equipment. :

4A004 Compu!ers, as follows., and specially designed related equipment, "electrpnic assemblies" and
components therefor: ’

a.  "Systolic array computers”;
"Neural computers”;
c.  "Optical computers".-

4A101 Analogue computere "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 1aunch vehicles specified in
9A004 or soundmg rockets specified in 9A104 -

4A102 "Hybrid computers” specially designed for modellin simulation or design mtegratxon of space launch
- vehicles specified in 9A004 or sounding rockets spec1ﬁed in 9A104."

. Note: This control only applzes when the equzpment is supplied with soﬁware specified in 7D103 or 9D103.

4B Test, Inspectlon and Production Equipment '
None.
4C Materiels
| None.
4D Software ' ' .
Note: The control status of ”software" for the "development”, "productior”, or "use" of equipment
described in other Categories is dealt with in the-appropriate Category. The conitrol status of

"software” for equipme'nt described in this Category is dealt with herein.

4D001 "Software" specially de51gned or modified for the "development" “production” or "use" of equipment or
"software" specified in 4A001 to 4A004, or 4D. ,

" . 4D002 "Software" specially designed or modified to support "technology"\speciﬁed in4E.

4D003 Speciﬁc "software", as follows:

a.  Operating system "software", "software" development tools and compilers specially de51gned for
"multi-data-stream processing" equipment, in "source code";

b.  "Expert systems" or "software” for "expert system" inference engines providing both:
~ 1. Time dependent rules; and :
2. Primitives to handle the time characteristics of the rules and the facts;

\

c.  "Software" having characteristics or perforrmng functions exceedmg the limits in Category 5, Part
~ 2 ("Information Security");

d.  Operating systems specially designed for "real time processing" equipment which guarantees a .
"global interrupt latency time" of less than 20ps. '

4E ~ Technology

4E001 "Technology" according to the General Techhology Note, for the "development", "production” or "use"
of equipment or "software" specified in 4A or 4D.
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TECHNICAL NOTE ON "COMPOSITE THEORETICAL PERFORMANCE" ("CTPD

Abbrev1at10ns used in this Techmcal Note

-"CE" '"computing element” (typically an anthmetlc logical umt) V ' ' -

Fp _floating point
- XP fixed point -
ot execution time
XOR  exclusive OR . ‘ _
“‘CPU - central processmg unit : ) - S

TP theoretical performance (ofa smgle "CE") _
"CTP" ‘"composite theoretical performance" (multlple "CEs") o -

R effective calculating rate . : :
WL _ wordlength ~ : o _ !
~ L word length ad]ustment ' S

* multiply . ,
-+ Execution time 't is expressed in microseconds, TP and "CTP" are expressed in mJIhons of theoretlcal
operations per second (Mtops) and WL is expressed In blts

Outline of "CTP" calculation method

"CTP" is a measure of computatlonal performance given in Mtops. In calculating the "CTP" ofan -
aggregatlon of "CEs the fol]owmg three steps are requl.red '

1. Calculate the effectwe calculatmg rate R for each "CE"; .

2. ° Apply the word length adjustment (L) to the effective caIculatmg rate (R) resultmg ina
e Theoretical Performance (TP) for each "CE";

3. If there is more than one "CE", combine the TPs, resulting in a "C'TP" for the aggregatlon

Detalls for these steps are-given in the following sections. :

‘Note 1 For aggregations of multiple "CEs" which have both shared and unshared memory subsystems,
the calculation of "CTP" is completed hierarchically, in two steps: first, aggregate the
groups of "CEs" sharing memory; second, calculate the "CTP" of the groups using the

: calculatxon method for mulnple "CEs" not sharing memory. 3

‘Note 2 "CEs" that are,limited to input/output and peripheral functions (e.g., disk drive, communication

and video display controllers) are not aggregated into the "CTP" calculation. -

1



 TECHNICAL NOTE ON "CTP"

The following table shows the method of calculating the Effective Calculating Rate R for each "CE™

Step 1: The effective calculating rate R

For "CEs" Implementing: - Effective calculating Rate, R
Note  Every "CE" must be evaluated '
, independently.
XP only
. - . ]
3 * (txp add)
(R xp) .

if no add is irnplémented use:

L
(txp mult)

If neither add nor. mul_tiply is implemented use the
- fastest available arithmetic operation as follows:

1
3%t
See Notes X & Z
- N ] 1 -
FP only 7 max ’
Rg) — , tp add  t, mult
SeeNotes X & Y
{Both FP and XP - , | Calculate both
(R) ' . . R xp? R fo
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For 51mple logic processors not nnplementmg any A
of the specified arithmetic operations. . 1

'3‘ r!ug

Where t,,, is the execute time of the XOR, or for

logic hardware not implementing the XOR, the fastest
simple logic operation.

SeeNotes X & Z

For special logic processors not using any of the | R =R'* WL/64

specified arithmetic or logic operations. - . : . _
o ‘ o ' Where R' is the number of results per second, WL is

the number of bits upon which the logic operation

occurs, and 64 is a factor to normahze to a 64 bit

I operation. -

-




Note X _

Note"‘Y

Note Z

" If the "CE" implements FP reciprocal but not FP add, FP multiply or FP divide, then

TECHNICAL NOTE ON "CTP"

Note W W Fora pipelined "CE" capable of executing up to one arithmetic or loglc operation every clock cycle after

the pipeline is full, a pipelined rate can be established. The effective caIculatmg rate (R) for such a

~ "CE" is the faster of the pipelined rate or non-pipelined executlon rate.

For a "CE" which performs multiple operations of a specific type in a single cycle (e.g., two
additions per cycle or two identical logic operations per cycle), the execution time t is given by:

t= _cycle time
the numiber of identical operations per machine cycle

"CEs" which perform different types of arithmetic or logic operations in a single machine cycle
are to be treated as multiple separate "CEs" performing simultaneously (e.g., a "CE" performing .
an addition and a multiplication in one cycle is to be treated as two "CEs", the first performing an

'addmon in one cycle and the second performing a multiplication in one cycle).

Ifa smgle "CE" has both scalar function and vector function, use the shorter execution time value.

‘ For the "CE" that does not implement FP. add or FP multiply, but that performs FP divide:

1

{ podivide

Rp =

_ 1
pr - -
t Jfpreciprocal

~If none of the specified instruc‘tions is implemented, the effective FP rate is O.

In simple logic operations, a single instruction performs a single logic mampulatlon of no more
than two operands of given lengths.

In complex logic operations, a single instruction petforms multiple logic mampulatlons to produce
one or more results from two or more operands. -

109



TECHNICAL NOTE ON "CTP”

-

Rates should be calculated for all supported operand lengths considering both pipelined operations.
" (if supported), and non-pipelined operations using the fastest executmg mstructmn for each
operand length based on: :

1. Pipelined or register-to-register operations. Exclude extraordmanly short execution times
generated for operations on a predetermined operand or operands (for example,
multiplication by 0 or 1). If no reglster~to-reglster operatlons are implemented, continue
with (2). -

2. The faster of reglster -t0-memory or memory—to—reglster operanons if these also do not exist,
then.continue with )

3. Memory—to—memory

~ In each case above, use the shortest execution time certified by the manufacturer.

- Step 2: TP for each supported operand length WL~ ' " o -

Adjust the effective rate R (or.R’) By the word lengih adjustment L as follows: ~

. TP=R*L,
- where L =(1/3 + WL/96)

‘Note-  The word length WL used in these calculations is the operand length in bifs. (Tf an
operation uses operands of different lengths, select the largest word length.)

‘The combination of a mantissa ALU and an exponent ALU of a floating point processor
or unit is considered to be one "CE" with 2 Word Length (WL) equal to the number of
bits in the data represcntation (typically 32 or '64)‘for purposes of the "CTP" calculation.

This adjustrnent is not applied to spec1ahzed logic processors which do not use XOR mstructlons
In this case TP R.

Select the maximum resulting value of TP for: . N

Each XP-only "CE" (R,;); .

Each FP-only "CE" (Ry);

Each combined FP and XP "CE" (R); ) :

Each simple logic processor not implementing any of the spec1ﬁed anthmetlc operations; and
Each special logic processor not using any of the specified arithmetic or logic operations.
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TECHNICAL NOTE ON "CTP"

Step 3: "CTP" for aggregations of "CEs", including CPUs

For a CPU with a single "CE",
-~ R N 'lCTP" — ’I"P
(for "CEs" performing both fixed and floating point operanons
TP =max (Tpr, TP,.))

"CTP" for aggregations of mul_tiple "CEs" operating simultanéously is calculated as follows: -

* Note 1 For aggrcgatiohs that do not allow all of the-"CEs" to run simultaneously, the possible
" combination of "CEs" that provides the largest "CTP" should be used. The TP of each
contributing "CE" is to be calculated at its maximum value theoretically possible before the
"CTP" of the combination is.derived.

N.B. To determine the possible combinations of simultaneously operatmo "CEs", generate an
instruction.sequence that initiates operations in multiple "CEs", beginning with the
slowest "CE" (the one needing the largest number of cycles to complete its -
operation) and ending with the fastest "CE". At each cycle of the sequence, the
combination of "CEs" that are in operation during that cycle is a possible
combination. The instruction sequence must take into account all hardware and/or
architectural constraints on overlapping operations.

Note 2 A single integrated circuit chip or board assembly may contain multiple "CEs".

Note 3 Simultaneous operations are assumed to exist when the computer manufacturer claims
concurrent, parallel or simultaneous operation or execution in a manual or brochure for the
computer..

Note 4 "CTP" values are not to be aggregated for "CE"” combinations (inter)connected by "Local Area

Networks", Wide Area Networks, I/O shared connections/devices, I/O controllers and any
communication interconnection implemented by sottware.

TECHNICAL NOTE ON "CTP"

Note 5 "CTP" values must be aggregated for multiple "CEs" specially designed t¢ enhance
) performance by aggregation, operating simultaneously and sharing memory,- or multiple
memory/"CE"- cembinations operating simultaneously utilisirig specially designed

hardware.
This aggregation does not apply to "electronic assemblies” described by 4A003.d._
" "CTP"=TP,+C,*TP.+..+C, * TP,
where the TPs are ordered by value, with TP, béing the highest, TP, being the second highest,

., and TP, being the lowest. C; is a coefficient determined by -the strength of the
interconnection between "CEs", as follows:

For mulitiple "CEs" operating simultaneously and sharing memory:

C:i=C,=Cy=..=C, =075
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. Note 1 When the: "CTP" calculated by the above method does not exceed 194Mtops the fol]owmg formula may

be used to calculate G

Ci

A
-
It
N
N

.where m'= the‘number of "CEs" or groups of "CEs" sharing access.

provrded
I.  The IP; of each "CE" or group of "CEs" does not exceed 30Mtops

2. The "CEs" or groups of "CEs" share access to mam memory (excluding cache memory) over a single-

‘Note

channel; and )
Only one "CE" or group of "CEs“ can havé use of the channel at any grven time.

3.
"N.B. This does not apply {o items controlled under Category 3.

2 "CEs" share memory if they access a common segment of solid state memory This memory‘may'
include cache memory, main memory or other internal memory. Penpheral memory devices such as
dlsk drives, tape drives or RAM disks are not mcluded ’ ’ .

-

"TECHNICAL NOTE ON "CTP*

For Multiple "C-Es[‘ or groups of "‘CEs" not sharing mernory; interconnected by one or more data channels:

 CS;

0.75*k; (i= 32) (see Note below) -

= 0.60%k(i=33,..,64)
= 045%k(i= 65 ., 256)
= 030%k(i>256) '

_' ‘The value of C; is based \on the number ol' "CE"s, not the number of nodes.

where k‘ = min (S/Kr, 1) and . ) . : . . S

K, .= normahzmg factor of 20" MByte/s. : )
©8; = sum of the maximum data rates (in units of MByte/s) for all data channels connected to the i
"CE" or group of "CEs" sharmg memory

_ When calculatmg aC for a group of “CEs" the number of the, first "CE" in a group deterrmnes the proper lmut
* for C,. For example, in an aggregation of groups consisting of 3 "CEs" each, the 22nd group will contain "CE"“,
"CE"¢s and "CE". The proper hrmt for C for this group is 0.60.

- in the case of TP,. TP,, |, from the largest to smal]est ie.:

Note

- Aggregatron (of "CEs" or groups of "CEs“) should be’ from the fastest-to—slowest e

TP, 2TPy2...2TP,, and

Ct?‘ C1+ [ T

The k; factor is not to’ be apphed to "CEs" 2 to 12 if the TP; of the "CE" or group of "CEs" is more. than
50 Mtops i.e., C, for "CEs" 2 to 12 is 0.75.

*
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CATEGORY 5 - TELECOMMUNICATIONS AND “INFORMATION SECURITY”

Part 1 - TELECOMMUNICATIONS

Notes.:

2

I The control status of components, "lasers”, test and producrian' equipment, materials and
“software” therefor which are specially designed for telecommumcat:ons equzpment or syS‘rems is
-determined in Category §, Part 1. :

"Digital computers", related equipment or "sofnvare" when essenttal for the operation and support of
telecommunications equipment described in this Category, are regarded as specially designed
components, provided they are the standard models customarily supplied by the manufacturer.

This mcludes operation, administration, maintenance, engineering or billing computer systems

5A1 S)Irstems, Eq'uipment and Components

5A001

"~ a. Any type of telecommumcatlons equ1pment having any of the following charactensncs functlons

- or features:

1. Specially designed to withstand transitory electromc effects or electromagneuc pulse effects
: both arising from a nuclear explosion; .
2. Specially hardened to withstand gamma, neutron or ion radiation; or
3. Specially designed to operate outside the temperature range from 218K
(-55°C) to 397 K (124°C).
. Note: 54001.a.3. applies only to electronic equipment.

Note: 54001.a.2. and SAQOI .a.3. do not apply to equipment on board satellites.

Telecommunication transrmssxon equipment and systems and specially desxgned components and
accessories therefor, having any of the following charactenstlcs functions or features:

Note: T elecommum‘catz’on transmission equipmenrl'

a Categarzsed as follows or combinations rhereof
Radio equipment (e.g., transmitters, receivers and transcewers)
Line termmatmg equipment, . :
Intermediate amplifier equipment;
Repeater equipment;
Regenerator equipment;
Translation encoders (transcoders);
Multiplex equipment (statistical mutiplex mcluded)
Modulators/demodulators (modems);
Transmultiplex equipment (see CCITT Rec. G701}, _
10.  "Stored programme controlled” digital crossconnection equipment;
11, "Gateways" and bridges;
12: . "Media access units"; and

O NS LR Wk

b. Designed for use in single or multi-channel commumcanon via any of the -
Jollowing:

Wire (line);

Coaxial cable;

Optical fibre cable;

Electromagnetic radiation; or
Underwater acoustic wave propagation.

oA o
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‘ Employing digital techniques, including digital processing of analogue signals, and designed to
, operate at a "digital transfer rate” at the highest multiplex level exceeding 45 Mbit/s or a .
"total dxgltal transfer rate" exceedmg 90 Mbit/s;

: Note 54001.b.1. does not control equipment spec:ally deszgned to be mtegrated and operated
- in any satellite system for civil use.

Being.underwater communications systems having any of the vfol_lowing characteristics:

a. An acoustic carrier frequency outside the range from 20 kHz to 60 kHz;
b. Using an electromagnetic carrier frequency below 30 kHz; or

c. -Using electronic beafn steering techniqueé;

Being equipment contammg any of the following: »
a, "Network access controllers" and their reIated common medium having a "dlgltal

‘ transfer rate" exceeding 156 Mbit/s; or .
b. "Communication channel controllers"” with a dlgltal output havmg a "data signalling

rate” exceeding 2.1 Mbit/s per channel; :
' Note If any uncontrolled equipment contains a "network access controller”, it cannot have
any type of telecommunications interface; *
_ except: o ) :
~ Those described in, but not specified in 54001.b.3.

Employing a "laser" and having anyof the following characteristics:
a. A transmission wavelength exceeding 1,000 nm;
b. - Employing analogue techniques and having a banidwidth excecdmg 45 MHz

Note 54001.b.4. b does not control commerczal TV systems

e Employing coherent optical transmission or coherent optical detection techniques (also
' called optical heterodyne or homodyne techniques); :
. Employing wavelength division multiplexing techniques; 9_r g E .-
e. Performing "optical ampliﬁcation"‘ ‘ : : s

Being radio equipment operating.- at input or output frequencies exccedmg 31 GHZ .
Note: 54001.b.5. does not specify equipment deszgned or modified for operation in any ITU
' allocated band.
Bemg radio equipment employmg any of the followwg
a..  Quadrature-amplitude-modulation (QAM) techmques above level 4 if the "total dxgltal
transfer rate” exceeds 8.5 Mbit/s; _
b. QAM techniques above level 16 if the "total digital transfer rate" is equal to or less than
"8.5 Mbit/s; or -
c..  Other digital modulatlon techmques and having a specIIal efﬁcnency exceedmg
3 bit/sec/Hz,
- M: 1. 5A4001.b.6. does not control equ:pment specially deszgned to be integrated and
‘ : operated in any satellite system for civil use.
2. - 5A4001.b.6. does not control radzo relay equrpment for operatlon inanl TU
allocated band:
a. 1. Notexceeding 960-MHz; or
2. With a "total digital transfer rate"” not exceedmg 8.5 Mbit/s; and
b. Having-a spectral efficiency” not‘exceedmg 4 bit/sec/Hz.

Being radio equipment operating in the 1.5 MHz to 87.5 \/IHz band and having any of the
following characteristics:
a. Incorporating adaptive techniques prov1dmg more than 15 dB suppressmn of an
- interfering signal; or :
b. Having all of the following: .
1. Automatically predicting and se]ectmg frequenaes and "total digital transfer
rates” per channel to optimise the transmission; and ' o
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10.

2. Incorporating a linear power amplifier configuration having a capability to
o support multiple signals simultaneously at an output power of 1 kW or more
- ' in the 1.5 MHz to 30 MHz frequency range or 250 W or'more in the 30 MHz
to 87.5 MHz frequency range, over an "instantaneous bandwidth" of one
octave or more-and with an output harmonic and distortion content of better

than -80 dB;
ABeing radio equipment employing "spread spectrum"” or "frequency agility" (frequency
hopping) techniques having any of the following characteristics: . o
a. 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: 3A001.b.8.b. does not control cellular radio eqmpment operating in civil
bands.
Note: 54001.5.8. does not control equzpment operating at an output power of 1.0 Watt or
less. - :

Being digitally controlled radio receivers having all of the following: -

a. More than 1,000 channels;

b A "frequency switching time" of less than'1 ms;

c. . Automatic searching or scanning of a part of the electromagnetic spectrum; and
d Identification of the received signals or the type of transmitter; or

Note: 3A4001.b.9. does not control cellular radio equipment bperating in civil bands.

Employmg functions of dlgltal 51gnal processing” to provide voice coding at 'rétes of less
than 2,400 bit/s. . ‘ < .

"Stored programine controlled" switching equipment and related signalling systems, having any of
the following characteristics, functions or features and specially desxgned components and
accessories therefor: B
Note. Statistical multiplexers with digital input and digital output which provide switching are

4.
5.

treated as "stored programme controlled” switches.

"Common channel 51gnallmg operating in either non-associated or quasi- associated mode
of operation;

“Dynamic adaptive routing";
Note: 5A001.c.2. does not control packet switches or routers with ports or lines not
exceeding the limits in SA00!.c.3.

Beirig r;acket switches, circuit switches and routers with ports or lines exceeding any of the
following:
a. A "data sxgnallmg rate” of 2.1 Mbit/s per channel for a "commumcatxons channeI
controlier”; or
Note: 5A001 .c.3.a. does not control multiplexed composite links composed only of
communication channels not individually controlled by 54001.¢.3.a.

b. . A "digital transfer rate" of 156 Mbit/s for a "network access controller” and related
common medium; - :

"Optical switching";

Employing "Asynchronous Transfer Mode" ("ATM") techniques.

Optical fibre communication cables, optical fibres and-accessories, as follows:

1.

Optical fibres and optical fibre cables of more than 50 m in length having any of the
following characteristics:

a. Designed for single mode operation; or -

b. For optical fibres, specified by the manufacturer as being capable of withstanding a~
"+ proof test tensile stress of 2 x 10° N/m? or more;
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_ Technical Note:
- - Proof Test: on-line or off- Ime production screen testing that dynamically applies a
Dprescribed tensile stress over a 0.5 to 3 m length of fibre at a running rate of 2 to
Co- .5 m/s while passing between capstans approxzmately 150 mm in diameter. The
ambient temperatire is a nominal 293 K (20°C) and relative humidity 40%.
N.B.: "Equivalent national standards may be used for executing the proof test.

2. Optical fibre cables and accéssories designed for underwater use.
Note: 34001.d.2. does not control standard civil telecommumcatzon cables and
accessorxes B

NB..- Forfibre-optic hull penetrotors'or connectors, see 84002.c.

~e.  "Electronically steerable phased array antennae" operating above 31 GHz. S
Note: 54001.e. does not control "electronically steerable phased array antennae” for landing
systems with instiuments meeting ICAQ standards covering mzcrowave landing -

systems (MLS)

"5A101 Telemeteriog and telecontrol equipment usable fo_r,“rrﬁssiles".
-"Note: 5410/ does not cOntfoI equipment specially designed to be used for remote control of model

planes, boats or vehicles and having an electric field strength of not more than )
200 microvolts per metre at a distance of 500 metres.

5B1  Test, Inspociion and Production quipment

5B001 Equipment and specially designed components ‘or accessories therefor,_spocially designed for the

"development", "production" or "use" of equipment, materials, functions or features specified in SA001; -

5B001, 5C001, 5D001 or 5E001
-~ Note: 5B00I does not control optical fibres and ”opttcal fi bre preform” characterzzat:on equzpment not
using sem:conductor "lasers”.

. ;o

5C1-  Materials-
: SCOOi Preforms of glass or of any other matenal optnmsed for the manufacture of optical ﬁbres spemﬁed in
S5A001.d. ‘
. 5D1 Software
5D001 a. "YSoft\‘iv_arc" specially designed or moﬂiﬁed for the "development", "production" or "use" of
’ equipment, functions.or features specified in 5A001, 5B001 or'5CO01.
b.  "Software" speciélly designed or modified to support "technology” specified in SE001.
c.  Specific "software” as follows:

1. "Software other than in machme-executable form, specially designed or mod1ﬁed for the
Muse” of digital cellular radio equipmerit or systems;

"Software specxaIly designed or modified to prov1de characteristics, functxons or featurcs of"
equlpment specified iny SAOOI or 5B001;

3. "Software ‘which prov1des the capabxhty of recovermg "source code" of telecommunications .
“software” spec1ﬁed in 5A001 or SBQOI; . ' -
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"Software other than in machine-executable form specially designed for "dynamic adaptlve
routing".

N.B.: For "software" for "signal processing” see also 4D and 6D.

5E1 Technology

5E001 a. "chhriology according to the General Technology Note for the "development", "production” or
: "use" (excluding operation) of equipment, functions or featurcs matenals or "software" specified
‘in 5A001 5B001, 5C001 or SD201.

b. . Specific "technologles , as follows: ,

1. "Required" "technology" for the "development” or "production” of telecommunications
equipment specially de51gned to be used on board satellites;

2. "Technology" for the "development" or "use" of "laser" communication techmques with the |
capability of automatically acquiring and tracking signals and maintaining
communications through exoatmosphere or sub-surface (water) media;

3. "Technology" for the processing and application of coatings to optical fibre specially de51gned
to make it suitable for underwater use; ,

4. "Technology" for the "development” of equipment employing "Synchronous Digital Hlerarchy :
("SDH") or "Synchronous Optical Network” ("SONET") techniques;

5. "Technology" for the "development” of "switch fabric" exceeding 64,000 bit/s per information
channel other than for digital cross connect integrated in the switch;

6. "Technology" for the "development" of centralized network control or "dynamic adaptive

-routing"; ‘ . . -

. "Technology" for the "development" of digital cellular radio systems;

7
8. "Technology" for the "development” of broadband "Integrated Services Digital Network"

. ("ISDN");
9. "Technology" for the "development" of QAM techniques, for radio equipment, above level 4;
10. "Technology" for the "development" of "spread spectrum" or "frequency agility”

(frequency hopping)\techniqu‘es.
5E101. "Technology” accordmg to the General Technology Note for the "development"”, "production" or "use"
of equipment spec1ﬁed in 5A101. : .
Part 2 - "INFORMATION SECURITY"
Note:  The control status of "information security” equipment, "software”, systems, application specific
"electronic assemblies”, modules, integrated circuits, components or functions is determined in
Category 3, Part 2 even if they are components or "electronic assemblies" of other equipment.
5A2 Systems, Equipment and Components

S5A002 a. Syétems, equipment, application specific "electronic assemblies”, modules and integrated circuits
for "information security™, as follows, and other specially designed components therefor:

" N.B: For the control of global navigation satellite systems receiving equipment containing or
employing decryption (i.e. GPS or GLONASS), see 74005.

1. Designed or modified to use "cryptography” employing digital techniques to ensure
“information security”; . ) : ' '

2. Designed or modified to perform cryptanalytic functions;
3. Designed or modified to use "cryptography" employing analogue techniques to ensure .

"information security”;
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Note:  54002.a.3. does not control the following: ‘
1. Equipment using "fixed" band scrambling not e.xceedmg 8 bands cnd in whzch
' the transpositions change not more frequently than once every second;
2. " Equipment using “fixed"” band scrambling exceeding 8 bands and in which the
transpositions change not more frequently than once every ten seconds'
3. Egquipment using "fixed" frequency inversion and in which the transpos:tzons
.change not more frequently than orice every Second; : :
4. Facsimile equipment;
5. Restricted qudience broadcast equzpment
6. Civil television equipment.

4. Designed or modified to suppress the compromlsmg emanatrons of

information-bearing signals; -
"Note:  54002.a.4. does not control equzpment specmlly deszgned to suppress
emanatzons for reasons of health and safety

Designed or modlﬁed to use cryptographic techniques to generate the spreadmg code for
spread spectrum or the hopping code for "frequency aglhty systems;

De51gned or modified to prov1de certlﬁed or certifiable multllevel security” or user
isolation at a level exceeding Class B2 of the Trusted Computer System Evaluation Criteria
(TCSEC) or equwalent :

'Commumcatlons cable systems desxgned or modlﬁed using mechamcal electncal or

electronic means to detect surreptmous intrusion.

Note: 54002 does not control:

a.

"Personalized smart cards" or specially derigned compon‘ents therefor, with any of the

" following characteristics:
1. - Not capable of message traffic encryptzon or encryption of

user-supplied data or related key management functions therefor; or
2. When restricted for use in equzpment or systems excluded from control under entries
1. to 6. of the Note to 54002.a.3. or under entries b. to h. of this Note :
Equipment containing "fixed” data compression or coding techniques;
Receiving equipment for radio broadcast, pay television or similar restricted audience

- television of the consumer type, without digital encryption and where digital decryption is

limited to the video, audio or management functions;

“Portable or mobile radiotelephones for civil use (e.g., for use with commercial civil cellular
radiocommunications systems) that are not capable of end-to-end encryption;

Decryption functions specially designed to allow the execution of

copy-protected "software”, provided the decryption functions are not -

user-accessible;

Access control equipment, such as automatic teller machmes self- -service statement printers
or point of sale terminals, which protects password or personal zdentgﬁcatzon numbers

- (PIN) or similar data to prevent unauthorized access to facilities but does not allow for
- encryption of files or text, except as directly related to the password or PIN protection;

‘Data authentication equiprient which calcul_ates a Message Authentication Code (MAC) or
similar result to ensure no alteration of text has taken place, or to authenticate users, but
does not allow for encryption of data text or other media other than that needed for the

“authentication;

Cryptographic equipment specially designed and lxmxted for use in machines for bankmg or

“money transactions, such as automatic teller machines,

self-service statement printers or point of sale terminals.
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5B2 - Tesi, Inspection and Production Equipment

'5B002 a.

Equipment specially designed for:

1. The "development" of eqmpment or functlons specified in SA002, 5B002, 5D002 or 5E002
including measuring or test equipment;
2. The "production” of equipment or functions specified in 54002, SB002, 5D002 or 5E002
_ mcludmg measuring, test, repair or production equipment.

Measu.nng equipment specially designed to evaluate and validate the "mformanon secunty
functions specified in 5A002 or 5D002

5C2  Materials

{
None.

sD2 Software

5D002 a.

b.

"Software" specially designed or modified for the "development", "production” or "use" of

equipment or "software" specified in 54002, 5B002, or 5D002;

"Software" specially designed or modified to support "technology” specified in SE002; B

Specific "software", as follows:

1. "Software" havmg the characteristics, or performing or simulating the functlons of the
equipment specified in SA002 or 5B002;

2. "Sdft_ware" to certify "software" specified in 5D002.c.1.

Note 5D002 does not control:

a. "Software” required for the "use" of equzpment excluded from control under the Note to SA002;

b. "Software” providing any of the ﬁm&nors of equipment excluded from control under the Note to
34002.

SE2 ' Technelogy

5E002 "Technology" according to the-General Technology Note for the "development”, "productxon or "use"
of equipment or "software” specified in 5A002, SB002 or SD002.
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CATEGORY 6 - SENSORS AND LASERS

—

6A Systems, Equipment and Components
6A001 Acoustics:

a.  Marine acoustic systems, equipment and spectially designed components therefor, as follows:
1. Active (transmitting or transmitting-and-receiving) systems equipment and specially designed -
components therefor, as follows:
Note:  64001.a.1. does not control:
a. Depth sounders operating vertically below the apparatus, not zncludmg a
scanning function exceeding + 20°and limited to measuring the depth of water,
the distance of submerged or buried objects or fish finding, o
b. Acoustic beacons, as follows:
1., Acoustic emergency beacons;
2. Pingers specially desrgned for relocatmg or returning to an underwater
-+ position.

a. © Wide-swath bathymetnc survey systems desrgned for sea bed topographrc rnappmg, .
having all of the following:
1. Being designed to take measurements atan angle exceedmg 20° from the vertical;
" 2. Being designed to measure depths exceeding 600 m below the water surface and
3. Bemg designed to provide any of the following: ‘
-a.  Incorporation of muitiple beams any of which is less than 1.9°; or
b. Data accuracies of better than 0.3% of water depth across the swath averaged :
~over the individual measurements within the swath; : , -
b. Object detection or location systems having any of the followmg ‘
1. A transmitting frequency below 10 kHz; :
2. Sound pressure level-exceeding 224 dB (reference 1 pPa at 1 m) for equlpment with
. an operatmg frequency in the band from 10 kHz to 24 kHz inclusive;
3. Sound pressure level exceeding 235 dB (reference 1 uPa at 1 m) for equipment with
an operating frequency in the band between 24 kHz and 30 kHz;
4. Forming beams of less than 1° on any axis and having an operating frequency of less
than 100 kHz;
5. Designed to operate wrth an unambrguous drsplay range exceedmg 5,120 m; or

6. “Designed to w1thstand pressure durmg normal operation at depths exceedmg 1,000 m
and havmg transducers with any of the following:
a. Dynarmc compensation for pressure; or -
b. Incorporating other than lead zirconate titanate as the transduction element;
c.  Acoustic projectors, including transducers, incorporating piezoelectric, magnetostrictive,
electrostrictive, electrodynamic or hydraulic elements operatmg individually or in a
designed combination, havmg any of the following: .

Notes: 1. The control sfatus of acoustic projectors, including transducers, specially
designed for other equipment is determined by.the control status of the
other equipment. .

2. - 64001.a.1.c. does not control electronic sources s which direct the sound -
. vertically only, or mechamcal ({eg., air gun or vapour-shock gun) or

chemical (e.g., explosive) sources. ,

1. An instantaneous radiated acoustic power density exceeding 0 01 mW/rnrnz/Hz for-

. devices operating at frequencies below 10 kHz;

2. A continuously radiated acoustic power density exceeding 0.001 mW/mm?*/Hz for

devices operatmg at frequencies below 10 kHz; :

Techmcal Note ' 5
Acoustic power density is obtained by dzvzdmg the output acoustic power by the producr
of the area of the radzatmg surface and the frequency of operation.
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3. Designed to withstand pressure during normal operation at depths exceeding
1,000 m; or .
4. Side-lobe suppression exceeding 22 dB; .
d.  Acoustic systems, equipment and specially designed components for determining the
position of surface vessels or underwater vehicles havmg any of the following:
Note: 6A400!/.a.1.d. includes:

a. Equipment using coherent "signal procéssing" between two or more
beacons and the hydrophone unit carried by the surface vessel or
underwater vehicle;

b.  Equipment capable of automatically correcting
speed-of-sound propagation errors for calculation of a point.

1. Designed to operate at a range exceeding 1,000 m with a positioning accuracy of less
than 10 m rms (root mean square) when measured at a range of 1,000 m; or -
2. Designed to withstand pressure at depths exceeding 1,000 m;

2. Passive (receiving, whether or not related in normal application to separate active equipment)
systems, equipment and specially designed components therefor, as foliows:"
a.. Hydrophones {transducers) having any of the following characteristics:

1. Incorporating continuous flexible sensors or assemblies of discrete sensor elements
with either a diameter or lcngth less than 20 mm and with a separation between
elements of less than 20 mm;

2. Having any of the following sensmg elements:

a. Optical fibres;
b. Piezoelectric polymers; or
c. Flexible piezoelectric ceramic materials;

3. A hydrophone sensitivity better than -180 dB at any depth with no acceleration
compensation;

4. When designed to operate at depths not exceeding 35 m, a hydrophone sensmVlty
better than - 186 dB with acceleration compensation;

5. When designed for normal operation at depths exceeding 35m,a hydrophone

' sensitivity better'than -192 dB with acceleration compensation; '

6. When designed for normal operation at depths exceeding 100 m, a hydrophone
sensitivity better than -204 dB; or :

7. Designed for operation at depths exceeding 1,000 m;

Technical Note: :
Hydrophone sensitivity is defined as twenty times the logarithm to the base 10 of the ratio
of rms output voltage to a 1 V rms reference, when the hydrophone sensor, without a pre-
amplifier, is placed in a plane wave acoustic field with an rms pressure of 1 uPa. For
example,.a hydrophone

of -160 dB (reference | V per uPa) would yield an output voltage of 10-8 V in such a
field, while one of -180 dB sensitivity would yield only 10-9 V output. Thus, -160 dB is
better than -180 dB.

b. Towed acoustic hydrophone arrays having any of the following:
1. Hydrophone group spacing of less than 12.5 m;
2. Hydrophone group spacing of 12.5 m to less'than 25 m and de51gned or able to be
modified to operate at depths exceedmg 35m;

Technical Note:

‘Able to be modified" in 64001.a.2.b.2. means having provisions to a!low a change of
"the wiring or interconnections to alter hydrophone group spacing or operating depth

limits. These provisions are: spare wiring exceeding [0% of the number of wires,

hydrophone group spacing adjustment blocks or internal depth limiting devices that

are adjustable or that control more than one hydrophone group.
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b..

6A002 Optical sensors -

3. Hydrophone group spacing of 25 I or more and desxgned to operate at depths
exceeding 100 m;

Heading sensors specified in 6A001 a2. d
Longitudinally reinforced array hoses;

.An assembled array of less than 40 mm in dlameter _ '
Multiplexed hydrophone group ‘signals designed to operate at depths exceedmg 35m
or having an adjustable or removable depth sensing device i in order to operate at
depths exceeding 35 m; or

8. Hydrophone charactenstms specxﬁed in 6A001 a.2.a;

N w e

c. 'Processing equipment, speeialIy designed for towed acoustic hydrophone arrays, having
"user accessible prograrmnability and time or frequency domain processing and
correlation, including spectral analysis, digital filtering and beamforming usmg Fast
Fourier or other transforms or processes;
'd. Heading sensors having all of the following:
" 1. Anaccuracy of better than + 0.5°; and
2. Any of the following:
1 a. Designed to be incorporated within the array hosing and to operate at depths
o exceeding 35 m or having an adjustable or removable depth sensmg device in
order to operate at depths exceeding 35 m; or ° :
'b. Designed to be mounted external to the array hosing and having a'sensor unit
capable of operating with 360° roll at depths exceeding 35 m;
e.. Bottom or bay cable systems having any of the following: ~
1. Incorporating hydrophones specified in 6A001.a.2.a,;
2. Incorporating multiplexed hydrophone group signals designed to operate at depths
* exceeding 35 mor havmg an adjustable or removable depth sensing devrce in order.
to operate at depths exceedmg 35m;or
3. Processmg equlpment, specially desngned for bottom or bay cable systems havmg
""user.accessible programmability” and time or frequency domain processing and
correlation, including spectral analysis, digital ﬁltenng and beamformmg using Fast
Fourier or other transforms Or processes; -

Correlatron—velocrty sonar log equlpment designed to measure the horizontal speed of the \
-equipment carrier relative to the sea bed at drstances between the carrier and the sea bed exceedmg ~
500 m, -

Ve

N.B.: SEE{ALSO 6A102.

a.,

Optrcal detectors, as follows: : :
Nore. 64002.a. does not control germamum or s:lzcon phorodewces

1 "Space qualrﬁed" solid-state detectors as folIows . ' ’ : '
a. "Spate-qualified" solid-state detéctors, having all of the followmg
1. A peak response in the wavelength range cxceedlng 10 nm but not exceedmg
300 nm; and :
2. A response se of less than 0.1% relative to the peak response ata wavelength exceeding
400 nm; P
- b. "Space-qualified” sohd—state detectors having all of the following:
’ ‘1. A peak response in the wavelength range exceeding 900 nm but not exceedmg

1,200 nm; and’ .
2 " A response "time constant” of 95 nsorless; - . : Cot ER
c. "Space qualified” solid-state detectors having a peak response in the wavelength range '

.exceedlng 1,200 nm but not exceedmg 30 000 nmy;
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“a.

Image intensifier tubes and specially designed components therefor, as follows:

a.

b.

Image intensifier tubes having all of the following:
1. A peak response in the wavelength range exceeding 400 nm but not exceeding
1,050 nm;
2. A microchannel plate for electron image amplification with a hole pltCh (centre-to-
" centre spacing) of 15 um or less; and
3. Photocathodes, as follows:
a. S$-20, S-25 or multialkali photocathodes with a luminous sensitivity exceeding
240 pA/lm; -
GaAs or GalnAs photocathodes; or
¢. Other [TI-V compound semiconductor photocathodes;
Note: 64002.a.2.a.3.c. does not control compound semtconductor
photocathodes with a maximum radlant sensquty of 10 mA/W or less.
Specially designed components, as follows:
1. Microchannel plates having a hole pitch (centre-to-centre spacmg) of 15 ymi or less;
2. GaAs or GalnAs photocathodes; :
3. Other III-V compound semiconductor photocathodes;
Note:  6A4002.a.2.b.3. does not control compound semiconductor photocathodes
with a maximum radiant sensitivity of 10 mA/W or less.

3. Non-"space-qualified"” "focal plane arrays"”, a-s follows:

"Monospectral imaging sensors" and ' multlspectral imaging sensors' deéigned for remote sensing

Technical Note:
Linear or two-dimensiofial multi-element detector arrays are referred to as "focal plane
arrays",

Notes: 1. 64002.a.3. inc)udes photoconductive arrays and photovoltaic orrays.

2. 6A002.a.3. does not control silicon " "focal plane arrays",
multi-element (not to exceed 16 elements) encapsulated photoconductive cells or
pyroelecmc detectors using any of the followmg

Lead sulphide;

Triglycine sulphate and variants,

Lead-lanthanum-zirconium titanate and variants;

Lithium tantalate;

Polyvinylidene fluoride and variants;

Strontium barium niobate and variants; or

Lead selenide.

B NE N

‘Non-"space-qualified" "focal plahe 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. A response "time constant” of less than 0.5 ns;

Non-"space-qualified" "focal plane.arrays”, having all of the following:

1. Individual elements with a peak response in the wavelength range exceeding
1,050 nm but not exceeding 1,200 nm; and

2. A response "time constant" of 95 ns or less;

Non-"space-qualified" "focal plane arrays”, having individual elements with a peak

response in the wavelength range exceeding 1,200 nm but not exceeding 30,000 nm.

applications, having any of the following:

An Instantaneous-Field-Of-View (IFOV) of less than 200 prad (microradians); or.

Being specified for operation in the wavelength range exceeding 400 nm but not exceedmg
30,000 nm and having all the following; :

1.
2.

a.
b.

Providing output imaging data in digital format and

-“Being any of the following:

1. “Space-qualified"; or

2. Designed for airborne operation, using other than silicon detectors, and having an .
IFOV of less than 2.5 mrad (milliradians).
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Direct view imaging equlpment operanng in the visible or infrared spectrum mcorporatmg any of _ ‘

the following:

1. Image intensifier tubes spec:ﬁed in 6A002 a. 2 a.;or
2. "Focal plane arrays" spec1ﬁed in 6A002.2.3..

T echnical Note - C o .
‘Direct view ' refers to imaging equipment, operatmg in the vzszble or infrared spectrum that
presents a visual image to a human observer without converting the image into' an electronic
signal for television display, and that cannot record or store the tmage photographzcally
electronictilly or by any other means. . :

Note: - '6A002 c. does not conrrol the followmg eqmpment incorporating other than GaAs or -

 Galnds photocathodes:
© - a. Industrial or civilian intrusion alarm traﬁ?c or mdusmal movemenr control or '
" counting systems;
Medical equipment;
¢. Industrial equzpment used for mspectzon sortmg or analyszs of the properties of .
materials;

d Flame detectors fbr industrial fumaces
e.” Equipment specially designed for laboratory use. -

_ -',Speeial support components for optical sensors, as follows:

1. "Space-qualified" cryocooiers; -
2. Non-"space-qualified” cryocoolers havmg a coolmg source temperature below 218 K (—
" 55°C),.as follows:
.a. Closed cycle type with a specxﬁed Mean—Tlme—To-FaIlure (M’ITF) or Mean—Tlme-
Between-Failures (MTBF), exceeding 2,500 hours;
" 'b.  Joule-Thomson (JT), self—regulatmg rmmcoolers havmg bore (outside) diameters- of less
" than 8 mm; C
3. Optical sensing fibres spec1ally fabncated either compositionally or structurally, or modified
by coating, to be acoustlcally, thermally, memally, elech'omagnencal!y or nuclear radiation
sensitive. :

"Space qualified” "focal plane arrays” having more than 2,048 eIements per array ; and having a
peak response in the wavelength range exceeding 300 am but not exceedmg 900 nm.

6A003 Cameras
N.B.: SEE ALSO, 6A203

FN B.: For cameras speczally deszgned or mod ified for underwarer use, see 84 002.d. and 8A 002 e.

a.

v s w

Instrumentatlon cameras, as follows:

1. High-speed cinema recording cameras usmg any ﬁlm format from 8 mm to 16 mm inclusive,
in which the film is continuously advanced throughout the recordmg penod and that are -
capable of recording at framing rates exceeding 13,150 frames/s; .

Note:. 64003.a. { does not control cinema recording cameras for normai civil purposes

-2 Mechanical high speed cameras, in which the filh does not move, capable of recording at

rates exceeding 1,000,000 frames/s for the full framing height of 35 mm film, or at -
proportionately higher rates for lesser frame heights, or at proportlonately lower rates for
-greater frame heights;

. Mechanical or electronic streak cameras having writing speeds exceeding 10- rnm/ps
Electronic framing cameras’ having a speed exceeding 1,000,000 frames/s;
‘Electronic cameras, having all of the following:

a. - An electronic shutter speed (gatmg capability) of less than 1 ps per full frame; and
b. A read out time allowmg a frarmng rate of more than 125 full frames per second.,

1
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Imagmg cameras, as folIows -
Note:  6A4003.b. does not control television or video cameras specially designed for television
broadcasting.

1. Video cameras incorporating solid state sensors, having any of the following:
a. More than4 x 10° "active pixels" per solid state array for monochrome (black and white)
cameras; o
b. More than 4 x 10° “actlve plxels per solid state array for colour cameras incorporating
three solid state arrays; or
c. More than 12 x 10° "active plxels for solid state array colour cameras mcorporatmg one
solid state array; - : :
. 2. Scannmg cameras and scanning camera systems, having all of the followmg
a. Linear detector arrays with more than 8,192 elements per array; and.
b. Mechanical scanning in one direction; .
. 3. Imaging cameras mcorporatmg image intensifiers specified in 6A002.a. 2 a;
4.  Imaging cameras incorporating "focal plane arrays" specrﬁed in 6A002.a.3.

6A004 Optics

Optical mirrors {reflectors), as follows:

1. "Deformable mirrors” having either continuous or multi-element surfaces, and specially
designed components therefor, capable of dynamically reposmonmgportlons of the surface of ‘
the mirror at rates exceeding 100 Hz; :

2. Lightweight monolithic mirrors having an average "equivalent densrty“ of less than 30 kg/m

and a total mass exceeding 10 kg;,

3. Lightweight "composite” or foam mirror structures having an average-"equivalent density" of

' less than 30 kg/m? and a total mass exceeding 2 kg;

4. Beam steering mirrors more than 100 mm in diameter or length of major axis, which maintain
a flatness of lambda/2 or better (lambda is equal to 633 nm} having-a control bandwidth
exceedmg 100 Hz.- :

Optical components. made from zinc selenide (ZnSe) or zinc sulphide (ZnS) with transmission in
~ the'wavelength range exceeding 3,000 nm but not exceeding 25,000 nm and having any of the
following: : '

1. Exceeding 100 cm’ in volume; or

2. Exceeding 80 mm in diameter or length'of major axis and 20 mm in thickness (depth).

'fSpace-qualiﬁed" components for optical systemé, as follows: -

1. Lightweighted to less than 20% "equivalent densrty" compared with a sohd blank of the same
aperture and thickness;

2. Substrates, substrates having surface coatings (single-layer or multi- layer metallic or
dielectric, conducting, semiconducting or insulating) or having protective films; ,

3. Segments or assemblies of mirrors designed to be assembled in space into an optical system
with a collecting aperture eqtiivalent to or larger than a single optic 1 m in diameter;

4. Manufactured from "composite” materials having a coefficient of linear thermal expansion

_equal to or less than 5 x-10® in any coordinate direction,

Optical control equipment, as follows: ' ‘
1. Specially designed to maintain the surface figure or orientation of the
"space-qualified” components specified in 6A004.c.1. or 6A004.c.3,; _
' 2. Having steering, tracking, stabilisation or resonator alignment bandw1dths equal to or more '
than 100 Hz and an accuracy of 10 urad {microradians) or less;
3. Gimbals having all of the following:
a. A maximum slew exceeding 5°
b.. A bandwidth of 100 Hz or more;
¢. - Angular pointing errors of 200 prad (rmcroradrans) or less and
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d. Havmg ‘any of the folIowmg . : :
17 Exceedmg 0.15 m but not exceeding 1 m in drameter or major ax1s Iength and .
capable of angular accelerations exceeding 2 rad (radians)/s?; or -
2. Exceeding | m in diameter Or. major axis length and capable of angular acceleratlons
_ exceedmg 0.5 rad (radlans)/s -

4 Specrally desrgned to maintain the aI1gnment of phased array or phased segment mirror
'systems consisting of mirrors with a segment diameter Or major axis length of Imor more.

' 6A005 "Lasers”, other than those specified in 0B001.g.5. or 0B001.h.6., components and optical equipment, as "
follows: ‘ R S ' : s '
.-N.B.: SEE ALSO.6A205.

Notes: 1. Pulsed "lasers" include those tkat run ii: a conﬁnuo&s wave ( CW) mode with pulses
. © " superimposed. . -
.2, Pulse-excited "lasers” include those that runina contmuously exczted moa’e with pulse
. excitation superimposed. -
™ 3. . The control status of Raman "Iasers is determmed by the parameters of the pumpmg :
' source "lqsers The pumping source "lasers” can be any of the "lasers" described below.

a.  Gas "lasers", as follows
i. Excuner "lasers", having any of the following:™
" a. An output wavelength not exceeding 150 nm and havmg any of the followmg
1. An-output energy exceeding 50 mJ per pulse; or
. 2. Anaverage or CW output power exceeding 1 W :
- b,  Ar output wavelength exceedmg 150 nm but not exceeding 190 nrn and havmg any of =
' the following: .
. 1.- An output energy exceeding 1.5 J per pulse or
2. .An average or CW output power exceedmg 120 W,
¢ An output wavelength exceedmg 190 nm but not exceedmg 360 am and having any of
- the following: ,
I. An output energy exceedmg 107 per pulse or .
2. An average or CW output power exceedmg 500 W;or
*d.  An.output wavelength exceeding 360, nm and having any y of the followmg
'1. An output energy exceeding 1.5 J per pulse; or ,
. An average or CW output power exceedmg 30 W;

‘2. Metal vapour "lasers”, as follows ' '
Copper (Cu) "lasers" havmg an average or CW output power exceeding 20 W

a.

b Gold (‘Au) "lasers” having an average or CW output power exceeding 5 W;

c. Sodium (Na) "lasers" having an output power exceeding 5 W; -

d.  Barium (Ba) "lasers"” having an average or CW oulput power exceeding 2 W;

3 Carbon monoxrde (CO) "lasers" havmg any of the followmg . -
" An output energy exceeding 2J per pulse and a pulsed "peak power " exceeding 5 kW or
b. An average or CW output power exceeding 5 kW;: ' -

. 4. -Carbon dioxide (CO,) "lasers” having any of the folIowing‘ ‘
' a.. A CW output power exceeding 15 kW,; | :
b A pulsed output havmg a "pulse duration" exceedmg 10 pus and havmg any of the
a followmg
- "An average output power exceedmg IO kW or

2 A pulsed "peak power" exceedmg 100kW;0or . :

c. A pulsed output having a pulse duration” equal to or less than 10 Hs; and having any of

- the following: .~ - .
1. A pulse energy exceeding 5 J per pulse; or

. 2. An average output power exceeding 2.5 kW;



5. "Chemical lasers", as follows:
a. Hydrogen Fluoride (HF) "lasers";
b. Deuterium Fluoride (DF) "lasers";
¢. "Transfer lasers”, as follows:
1. Oxygen Iodine (Q,-I) "lasers";
2. . Deuterium Fluoride-Carbon dioxide (DF-CO,) "lasers”;

.

6. Gas discharge and ion "lasers" (i.e., krypton ion or argon ion "lasers™) having any of the

b.

following: : .
a. An output energy exceeding 1.5 J per pulse and a pulsed "peak power" exceeding 50 Wy
or ) .

b. ~ An average or CW output power exceedmg 50 W;

7. Other gas "lasers", having any of the following:
Note: - 64005.a.7. does not control nitrogen "lasers".
a.  An output wavelength not exceeding 150 nm and having any of the followmg
: 1. An output energy exceeding 50 mJ per pulse and a pulsed "peak power" exceeding
1 W;or o '
2. Anaverage or CW output power exceeding 1 W;
. b, An output wavelength exceeding 150 nm but not exceedmg 800 nm and havmg any of

the following:
1. An output energy exceedmg 1.53 per pulse and a pulsed peak power” exceeding
30 W;or

2. Anaverage or CW output power exceeding 30 W; »
¢. An output wavelength exceeding 800 nm but not exceedmg 1 400 nm and having any of

the following:
1. An.output energy exceedmg 0.25 J per pulse and a pulsed "peak power" exceeding
10 W; or )

2. Anaverage or CW output power exceeding 10 W; or '
d.  An output wavelength exceeding 1,400 nm and an average or cw output power
' exceeding 1 W.
Individual, multiple-transverse mode semiconductor “lasers” and arrays of individual
semiconductor "lasers”, having any of the following:
1. -An output energy exceeding 500 pJ per pulse and a pulsed "peak power" exceeding 10 W; or
2. Anaverage or CW output power exceeding 10 W, .

Technical Note: _
Semiconductor "lasers" are commonly called "laser” diodes.

Notes:

C.

[, 6A005.b. includes semiconductor "lasers” having optical output connectors (e.g. fibre
optic pigtails). . . :
2. The control status of semiconductor "lasers" specially designed for other equipment is
determined by the control status of the other equipment.

‘Solid state "lasers", ae follows

1. "Tunable" "lasers" having-any.of the following:

Note:  6A4005.c.l. includes titanium - sapphire(Ti: Al203), thulium - YAG
(Tm: YAG), thulium - YSGG (Tm YSGG), alexandrtte (Cr BeAle4) and colour
centre "lasers

a.  An output wavelength less than 600 nm and having any of the following:
1. An output energy exceeding 50 mJ per pulse and a pulsed "peak power "exceeding
1 W;or
2. An average or CW output power exeeedmg i W
b.  Anoutput wavelength of 600 nm or more but not exceedrng 1, 400 nm and having any of

the following: :
1. An output energy exceedmg 1 J per pulse and a pulsed "peak power" exceedmg
20W;0r ~ o

2. Anaverage or CW output power exceedmg 20 W; or
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¢.  An output wavelength exceeumg 1,400 nm and having any of the followmg ,
1. An output energy- exceedmg 50 mJ per pulse and a pulsed * peak power" exceedihg
“1W;or
2 An average or CW output power exceeding 1 W;

2. Non "tunable" "lasers", as fol]ows .
- Note:  64005.c.2. includes atomic transition solid state "lasers".
a. Neodyrmum glass "lasers", as follows:
" 1. "Q-switched lasers” having any of the followmg
a. An output energy exceeding 20 J but not exceeding 50 J per pulse and an
average output power exceeding 10 W; or
" b.. An output energy exceeding 50 J per pulse
2. Non-"Q-switched lasers" having any of the following: : _
a. An output energy exceeding 50 J but not exceedmg 100 ¥ per pulse and an
average output power exceeding 20 W, or
‘b. An output energy exceeding 100 J per pulse
b. Neodymium-doped (other than glass) "lasers", having an output wavelength exceedmg
1,000 nm but not exceeding 1,100 nm, as follows:
NB.: For néodymium-doped (other than glass) "lasers” havmg an output wavelength
" not exceeding 1,000 nm or exceedmg 1,100 nm, see 6A005 ¢2.c

_ 1, Pulse-exc1ted, mode-locked, "Q-sw_ltched lasers" having a pulse duration” of less
than 1 ns and having any of the following: -

B ©a. A "peak power" exceeding 5 GW;
b. An average output power Aexceeding‘ 10 W; e_r_
¢. A pulsed energy exceeding 0.1 J;

2. Pulse-excited, "Q- switclied lasers" having a pulse duration equal to or more than -
1 ns, and havmg any of the following:

a, A smgle—transverse mode outpuit having:

1. A "peak power" exceeding 100 MW; A
2. Anaverage output power exceeding 20 W; or
3.. A pulsed energy exceeding 2 J; or '

b.” A multiple-transverse mode output having:
1. A "peak power" exceeding 400 MW;
2. An average output power exceeding 2 kW; or
3. A pulsed energy exceeding 2 J;

3. Pulse-excited, non-"Q-switched lasers", having:
" a. A single-transverse mode output having:
. A "peak power" exceeding 500 kW; or
2.~ An average output power exceeding 150 W; or
b. A multiple-transverse mode output having:
1. A "peak'power" exceeding 1 MW; or .
2. An average power exceeding 2 kW; o
4. Continuously excited "lasers" having:
: . a. A single-transverse mode output having:
. 1. A "peak power" exceeding 500 kW; or
' 2. Anaverage or CW output power exceedmg 150 W; or
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e. .

b. A multiple-transverse mode output having:
1. A "peak power" exceeding 1 MW; or
2. Anaverage or CW output power exceeding 2 kW;

c. Other non-"tunable" "lasers”, having any of the following:
1. A wavelength less than 150 nm and having any of the followmg
- a. An output energy exceeding 50 mJ per pulse and a pulsed "peak power"
exceeding 1 W; or : :
b. An average or CW output power exceeding 1 W;
-, 2. A wavelength of 150 nm or more but not exceeding 800 nm and having any of the
following:
a. An output energy exceedmg 1.5 Jperpulseand a pulsed "peak power"
exceeding 30 W; or '
b. An.average or CW ¢ output power exceedmg 30 W

3. A wavelength exceeding 800 nm but not exceeding 1,400 nm, as follows:
a. “Q-switched lasers" having: N
1.  An output energy exceeding 0.5 J per.pulse and a pulsed "peak power"
" exceeding 50 W; or
2. . An average output powervexceeding:
‘a. 10 W for single-mode "lasers";
. b. 30 W for multimode "lasers";
b. Non-"Q-switched lasers" having:
1. An output energy exceeding 2 J per pulse and a pulsed peak power"
’ exceeding 50 W; or
) 2. Anaverage or CW output power exceeding 50 W; or
"4, A wavelength exceeding 1,400 nm and having any of the followmg
a. An output energy exceeding 100 mJ per pulse and a pulsed "peak power"
exceeding 1 W; or
b. Anaverage or cwW output power exceeding 1 W;

~

~

Dye and other liquid "lasers", having any of the follouving:

1.

A wavelength less than 150 nm and: :

a. An output energy exceedmg 50 mJ per pulse and a pulsed "peak power" exceeding 1 W;
or

b. Anaverage or CW output power exceeding 1 W; :

A wavelength of 150 nm or more but not exceeding 800 nm and havmg any of the following:

a. An output energy exceedmg 1.5 J per pulse and a pulsed "peak power" exceeding 20 W;

b. An average or CW output power exceeding 20 W; or

c. A pulsed single longitudinal mode oscillator having an average output power exceeding
1 W and a repetition rate exceeding 1 kHz if the "puise duration" is less than 100 ns;

A wavelength exceeding 800 nm but not exceeding 1,400 nm and having any of the

following:

a. .An output energy exceedmg 0.5 J per. pulse and a pulsed * peak power" exceeding 10w,

. or .
b. An average or CW output power exceeding 10 W; or

- A wavelength exceeding 1 ,400 nm and having any of the following:

a. An output energy exceeding 100 mJ per pulse and a pulsed peak power" exceeding_ﬁl W,
. or - i B
b. An average or CW output power exceedmg 1w;

e

: Components as follows:
1.

‘Mirrors cooled either by active coolmg or by heat pipe coohng,
Technical Note:

Active. cooling is a cooling technigue for optical components using ﬂowmg Sfluids within the
subsurface (nominally less than 1 mm below the optzcal swj’ace) of the optical component to

. remove heat from the optic.

2. Optical mirrors or transmissive or partially transmissive optical or electro-optmal components .

spec1ally des1gned for use with controlled "lasers"; -
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6A006

"Magnetometers",
systems, and specially designed components therefor, as follows

‘ Optical equipment as follows:

(For shared aperture optical elements capable of operating in "Super—Hzgh Power Laser”
("SHPL") applications, see the Military Goods Lists.) .

1. Dynarmc wavefront (phase) measuring equrpment capable of mapping at least 50 posmons on

" a beam wavefront having any of the following: . .
. a. . Frame rates equal to or more than 100 Hz and phase d15cnmmat1on of at least 5% of the
beam's wavelength; or ~

"~ b. Frame rates equal to or more than 1,000 Hz and phase drscrunmatlon of at least 20% of

the beam's wavelength;
2. "Laser" diagnostic equipment capable of measuring "SHPL" system angular beam steering
errors of equal to or less than 10 prad; | :
3. Optical equipment and components specially desrgned for a phased- array "SHPL" system for
coherent beam combination to an accuracy of lambda/10 at the designed wavelength, or -
0.1 pm, whichever is the smailer;
4. Projection telescopes specially designed for use with "SHPL" systems.

\L.
nwon LU 1 34

magnetrc gradrometers intrinsic magnenc gradiometers" and compensation’

Note: 64006 does not control mstruments specially deszgned Sfor bzomagnetzc measurements for medical

d:agnosncs

"Magnetometers" using "superconductive", optically pumped or nuclear precession

" (proton/Overhauser) "technology” havmg a "noise level” (sensitivity) lower (better) than

0.05nT rms per square root Hz

Inducnon c01l magnetometers havmg a "norse level" (sensitivity) lower (better) than any of the
following: - .
1. 0.05 nT rms/square root Hz at frequencies of less than'1 Hz

2. 1x 10° nT rms/square root Hz at frequencies of 1 Hz or more but net exceeding 10 Hz; or

3. 1x 10™ nT rms/square root Hz at frequencres exceeding 10 Hz; 1

Fibre optic "magnetometers” having a n_orse level” (sensitivity) lower {better) than 10T rms per
square root Hz; o ‘

"Magnetic gradiometers" using multiple "magnetometers” specified in 6'A006.a,, 6A006.b. or .
6A006.c.; : S

Fibre optic ' mtrm51c magnetic gradiometers" havmg a magnetxc gradrent field ' noise level”

- (sensitivity) lower (better) than 0.3 nT/m rms per square root Hz;

~ "Intrinsic magnetrc gradrometers using tech.nology other than fibre-optic. "technology" having

a magnetic gradrent ﬁeld noise levél" (sensitivity) Iower (better) than 0 015 nT/m rms per square

) root Hz;

Magnetic compensation systems for mag_netic SEnsors designed for operation on mobile platforms;

. "Superconductive” electromagnetic sensors, contalmng components manufactured from

“superconductive" materials:

1. Designed for operation at temperatures below the "critical temperature” of at least one of thetr

"superconductive" constituents (including Josephson effect devrces or superconductrve
quantum interference devices.(SQUIDS)); '
2. Designed for sensing electromagnetic field variations at frequencies of 1 kHz or less; aggl_:
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3. Having any of the following characteristics:
a. Incorporating thin-film SQUIDS with 2 minimum feature size of less than 2 pm and with
associated input “and output coupling circuits;
b. Designed to operate with a magnetic field slew rate exceeding 1 x 106 magnetic flux
quanta per second;
c. Designed to function without magnetic shreldmg in the earth's ambient magnetic field; or .
d. Having a temperature coefficient less (smaller) than 0.1 magnetic flux quantum/K

-

. 6A007 Gravity meters (gravimeters) and gravity gradi'qrn_eters, as follows: ' -
N.B.: SEE ALSO 6A107.

* 6A008

c.

‘Gravity meters for ground use having a static accuracy of less (better) than 10 pgal;

Note:  64007.a. does not control ground gravity meters of the quartz element (Warden) type.

Gravrty meters for mobile platforms for ground marine, submer51b1e space or airbome use,
having all of the following:
1. A static accuracy of less (better) than 0.7 mgal; and
2. Anin-service (operational) accuracy of less (better) than 0.7 mgal havmg a
time-to-steady-state registration of less than 2 minutes under any combination of attendant
- corrective compensations and motional influences; - ) -
Gravity gradlometers

Radar systems, equipment and assemblies having any of the following charactenstrcs and specrally

designed components therefor:
N.B.: SEE ALSO 6A108.

Note 64008 does not control

a.  Secondary surveillance radar (SSR);
_b.  Car radar designed for collision prevention; N .
c.  Displays or monitors used for air traffic control (ATC) having no more than 12
resoivable elements per mm;
d. M”ereorologfeal {weather) radar.

Operatmg at frequencies from 40 GHz to 230 GHz and havmg an average output power exceedmo

- 100 mW;

Having a tunable bandwidth exceeding £ 6.25% of the centre 6perating frequency;

‘Technical Note:

The centre operating frequency equals one half of the sum of the hzghest plus the lowest speczﬁed
operating freguencies. .

Capable of operating simultaneously on more than two carrier frequencies;

Capable of operating in synthetlc aperture (SAR), inverse synthetic aperture (ISAR) radar mode,
or srdelookmg airborne (SLAR) radar mode;

‘Incorporating "electronically steerable phased array antennae";

Capable of helghtﬁndmg non-cooperative targets
Note:  6A008.f does not control precision approach radar (PAR) equxpment conforming to
[CAO standards.

Specially desrgned for airborne (balloon or airframe mounted) operation and having Doppler
“signal processing' " for the detection of movmg targets

Employing processing of radar signals using any of the following:
1. "Radar spread spectrum"” techniques; or

‘2. "Radar frequency agility" techniques;
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6A102

6A107

b.

i Providing ground based operation w1th a maxunum mstrumented range" exceedmg 185 km
- Note:  64008.i. does not control:
a. " Fishing ground surveillance radar;
b. Ground radar equipment specially designed for enroute air traffic control, provzded
" thatall the followmg conditions are met: '
1. It has a maximum "instrumented range" of 500 km or less;
2. Itis configured so that radar target data can be transmitted only oné way from
_ the-radar site to one or more civil ATC centres;
3. It contains no provisions Sfor remote control of the radar scan rate from the
enroute ATC centre; and :
4. Itistobe permanently installed;
c. Weather balloon tracking radars.

j- - Being "laser” radar or Light Detectron and Rangmg (LIDAR) equrpment having any of the

following:
1. "Space- quallfied" or S :
2.. Employing coherent- heterodyne or homodyne detection techmques and havmg an angular
resolution of less (better) than 20 prad (rmcroradlans)
Note:  6A4008.j. does not control LIDAR equipment specially designed for surveymg or for
mereorologtcal observation.

- k. 'Having 51gnal processmg ' sub-systems using "pulse compressxon with any of the fol]owirng:

1. A "pulse compression" ratio exceeding 150; or
2. A pulse width of less than 200 ns; or -
L Having data processing sub-systems with any of the following: .
-1. "Automatic target tracking" providing, at any antenna rotation, the predlcted target position
beyond the time of the next antenna beam passage; .
: Note:  64008.1.1. does not control conflict alert capability in. ATC systems, or marine or
harbour radar. e
2. Calculation of target velomty from pnmary radar having non—penodxc (vanable) scanning

Tates; -
-3. Processmg for automatic pattern recognition (feature extracnon) and comparlson w1th target
> characteristic data bases (waveforms or imagery) to identify or classify targets; or e

- 4. Superposition and correlation, or fusion, of target data from twd or more "geographically
dispersed” and "interconnected radar sensors" to enhance and discriminate targets,
Note:  64008.1.4. does not control systems equzpment and assemblzes used for marine
traffic control. . :

Radiation hardened detectors, other than those specified in 6A002, for use in protég:ting against nuclear
effects (e.g. electromagnetic pulse (EMP), X-rays, combined blast and thermal effects) and usable for
"missiles", designed or rated to withstand radiation levels which meet or exceed a total irradiation dose

~of 5 x 10° rads (Sl) o

" Technical Note

In 64102, a detector is defi ned as @ mechanical, electrical, optical or chemzcal devzce that

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

pressure or temperature an electrical or electromagnetic signal or radiation from a radioactive
material.

Gravity meters (gravimeters) and components for gravity meters and gravity gradiometers, as follows:

Gravity meters, other than those specified in 6A007.b., designed or. modified for airborne or marine use,
and having a static or operational accuracy of 0.7 mgal or less (better), and having a time-to-steady-state
registration of two minutes or less; ’ '

Specially designed components for gravity meters épeciﬁed in 6A007.b. or 6A107.a. and gravrty
gradiometers specified in 6A007.c." -
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6A108 Radar systems and tracking systems, other than those specified in entry 6A008, as follows:

6A202

6A203

6A205

Radar and laser radar systems designed or modified for use in space launch vehicles specified in
9A004 or soundmg rockets specified in 9A104; .

Precision tracking systems, usable for "missiles”, as follows: :

1. Tracking systems which use a code translator in conjunction with either surface or aubome
references or navigation satellite systems to provide real-time measurements of in-flight

. position and velocity;

2. Range instrumentation radars including associated optical/infrared trackers with all of the
following capabilities: ' :
a.  Angular resolution better than 3 milliradians (0.5 mils); .
b. Range of 30 kin or greater with a range resolution better than 10 m rms;
¢. Velocity resolution better than 3 m/s.

Photomultlpller tubes with a photocathode area of greater than 20 cm? havmg an anode pulse rlse time
of less than 1 ns. - :

Cameras and components, other than those specified in 6A003, as follows:

a. -

C.

7/ . i .
Mechanical rotating mirror cameras, as follows, and specially designed components therefor:
1. Framing cameras with recording rates greater than 225,000 frames per second; or
2. , Streak cameras with writing-speeds greater than 0.5 mm per microsecond; '

Note:  Components of such cameras include their synchronizing electronic units and rotor
assemblies consisting of turbines, mirrors-and bearings.

Electronic streak and framing cameras and tubes, as follows:
1. Electronic streak cameras capable of 50 ns or less time resolution and streak tubes therefor;
2. Electronic (or electronically: shuttered) framing cameras capable of 50 ns or less frame
exposure time;
3. Framing tubes and solid- state imaging dev1ces for use with cameras spec1ﬁed in 6A203.b.2,,
as follows:
a. Proximity focused image intensifier tubes having the photocathode deposited on a
transparent conductive coating to decrease photocathode sheet resistance;
b. Gate silicon intensifier target (SIT) videcon tubes, where a fast system allows gating the
" photoelectrons from the photocathode before they impinge on the SIT plate;
¢. Kerr or pocket cell electro-optical shuttering; or
d. Other framing tubes and solid-state imaging devices having a fast-image gating time of
less than 50 ns spec1ally de31gned for cameras specnﬁed in 6A203.b.2;

Radiation-hardened TV cameras, or lenses therefor, spec1ally designed
or rated as radiation hardened to withstand greater than 50 x 10° grays (thcon)
(5 x 10° rad (Silicon)) without operational degradation.

~

"Lasers", other than those specified in 0B001.g.5., 0B001.h.6 and 6A005; as follows:

Argon ion “lasers” with greater than 40 W average output power oﬁcrating at wavelengths
between 400 nm and 515 nm;

Tunable pulsed single-mode dye oscillators capable of an éverage power output of greater than 1
W, a repetition rate greater than 1 'kHz, a pulse less than 100 ns, and a wavelength between 300
nm and 800 nm;

Tunable pulsed dye laser amplifiers and oscillators, with an average power output of greater than

30 W, a repetition rate greater than 1 kHz, a pulse width less than 100 ns, and a wavelength-
between 300 nm and 800 nm;
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except:

Single mode oscillators;

d.  Pulsed carbon dioxide “lasers” with a repetiti(‘)rl rate greater than 250 Hz, an average p'dwer output
of greater than 500 W, and a pulse of less than 200 ns operating at wavelengths between 9,000 nm
and 11,000 nm; :

e.  Para-hydrogen Raman shifters designed to operate at 16 rmcrometre output wavelength and ata
repetition rate greater than 250 Hz.

f.  Pulse -excrted Q- swrtched Neodyrmum-doped (other than glass) "lasers havmg all of the
‘ following:

1. . an output wavelength exceedmg 1, 000 nm but not exceeding l ,100 nm,

2. apulse duration equal to or more than 1 ns, and '

3. A multlple -transverse mode output havmg an average power exceedmg 50w,

6A225 Velocity interferome_ters for measuri.ng velocities in excess of 1 km/s dun'ng time intervals of less than
10 microsecond (VISARs, Doppler laser interferometers (DLIs), etc.). _

- 6A226 Pressure_ sensors, as follows: _ o , S s

a. . Mangam’hrgauges' for pressures greater than 100 kilobars; or
b.  Quartz pressure"transducers for pressures greater than 100 kilobars.

\
6B Test, Inspectlon and Production Equipment - 7 '

6B004 Optical equlpment as follows:

a .

a. Equrpment for measunrlg absolute reflectance to an accuracy of + 0.1% of the reflectance value;

"b.  Equipment other than optical surface scattering measurement equipment, having an urlobscured

' aperture of more than 10 cm, specially designed for the non-contact optical measurement of a non-
planar optical surface ﬁgure (proﬁIe) to an "accuracy"” of 2 nm or less (better) against the required
profile. . _ v S - 7

Note.: 63004 does not control rnicroséopes. .

- 6B007: Equ1pment to produce a11gn and calibrate land-based gravrty meters w1th a stanc accuracy of better than
0.1 mgal . .

‘ 68608  Pulse radar cross-section measurement systems having transrmt pulse w1dths of 100 ns  or less and
specrally designed components therefor. :
N.B.:SEE ALSO 63108
" 6B108 Systems other than those specified in 6B008, specially de51gned for radar cross section measurement .
usable for rm551les and other subsystems :

6C . Materials

6C002 Optical sensor materials, as follows:

-

a. Elemental tellurium (Te) of purity levels of 99.9995% or more;

¢

“b. Single crystals of cadrmum telluride (CdTe), cadmium zinc telluride (CdZnTe) or mercury
cadrmum telluride (HgCdTe) of any punty level, mcludmg epitaxial wafers thereof

N
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6C004 Optical materials, as follows

6C005

6D
6D001
6D002

6D003

a.

Zinc selenide (ZnSe) and zinc sulphide (ZnS) "substrate blanks" produced by the chermcal vapour
deposition process, having any of the following:

1. A volume greater than 100 cm®; or

2. A diameter greater than 80 mm having a thickness of 20 mm or more;

‘Boules of the following electro-optic materials:

1. Potassium titanyl arsenate (KTA); .
2. Silver gallium selenide (AgGaSe,);
3. Thallium arsenic selenide (T1,AsSe;,, also known as TAS);

Non-linear optical materials, having all of the following:
1. Third order susceptibility (chi 3) of 10° m*/V? or more; and
2. A response time.of less than 1 ms; :

“Substrate blanks" of silicon carbide or beryllium beryllium (Be/Be) deposited materials
exceeding 300 mm in diameter or major axis length;
Glass, including fused silica, phosphate glass, fluorophosphate glass, zirconium fluoride (ZrF,)

" and hafnium fluoride (HfF,), having all of the following:

1. A hydroxyl ion (OH-) concentration of less than 5 ppm;
2. Integrated metallic purity levels of less than 1 ppm; and

" 3. High homogeneity (index of refraction variance) less than 5 x 10°;

Synthetically produced diamond material with an absorption of less than 10° cm for wavelengths
exceeding 200 nm but not exceeding 14,000 nm.

Synthetic crystalline "laser” host material in unfinished form, as follows:" _ -

‘a.  Titanium doped‘ sapphire;
b.  Alexandrite. '
Software

"Software" specially designed for the "development" or "production” of equibment specified in 6A004,
6A005, 6A008 or 6BO0S. :

“Software" specially designed for the "use" of equipment speciﬁe:d in 6A002.b., 6A008 or 6B008.

Other "software", as follows:

<
‘

1. "Software" specially designed for acoustic beam forming for the “real time.proce'ssing" 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. "Software" specially designed for bottom or bay cable systems and having beamforming or
"source code" for "real time processing" of acoustic data for passive reception;

1. "Software" specially designed for magnetic compensation systems for magnetic Sensors
designed to operate on mobile platforms;
2. "Software" specially designed for ‘magnetic anomaly detection on mobile platfonns

“"Software" specially desxgned to correct motlonal influences of gravity meters or gravity
gradiometers;

1. Air Traffic Control "software" application "programmes" hosted on general purpose

computers located at Air Traffic Control centres and capable of any of the following:
a. Processing and displaying more than 150 simultaneous “system tracks"; or
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6D102

6D103
N

6E001
6E002

 6E003

6E101

b Accepting radar target data from more than four primary radars;
2. "Software" for the design or "production” of radomes which: ‘ ,
a. Are specially designed to protect the "electronic’:ally s‘teerable phased array antennae”
specified in 6A008.e.; and
b. Result in an antenna pattern having an average srde lobe level‘ more than 40 dB below
the peak of the main beam-level.

Technical Note: -

‘Average side lobe level' in 6D003.d.2.b. is measured over the entire array excludmg the
angular extent of the main beam and the 2 first two szde lobes on either side of the main
beam. '

"Software” spec1a]ly de51gned for the "use" of goods specrﬁed in 6A108.

,"Software" which processes post -flight, recorded data, obtained from the systems spec1ﬁed in 6A108 b.,

enabling determination of vehicle position throughouit its flight path

Technology

"Technology” accordmg to the General Technology Note for the 'development -of equiprnent, materials
or "software" spec1ﬁed in 6A., 6B., 6C. or 6D :

<

"Technology according to the General Technology Note for the "production” of equipment or materials
spemﬁed in 6A., 6B. or 6C. ; : ‘ .

Other "technology" as follows:

’

a1 Optical surface coatmg and treatment "technology” "requlred" to achieve umfonmty of 99 5% -

or better for optical coatings 500 mm or more in diameter or major axis length and with a total
loss (absorption and scatter) of less than 5 x 10 '
N.B.: . See also 2E003.f :

. 2. . Optical fabrication "technology using single pomt dlamond turning techniques to produce
surface finish accuracies of better than 10 nm rms on non-planar surfaces exceedmg 0.5 m ;

b.  "Technology" "required" for the "development" "productlon "use" of specially designed
‘diagnostic instruments or targets in test facilities for "SHPL" testmg or testing or evaluation of
materials irradiated by "SHPL" beams;
c.  "Technology" "required" for the "develbpment or "production” of fluxgate "magnetometers" or
‘fluxgate "magnetometer” systems, having any of the following:
1. A "noise level” of less than 0.05 nT tms per square root Hz at frequencies of less than 1 Hz; or
2. A "noise level” of less than 1 x 10°nT ms per square root Hz at frequencies of 1Hz or more.

" "Technology" according to the General Technology Note for the "use" of equipment or "software"

specified in 6A002, 6A007.b. and c., 6A008, 6A102, 6A107; 6A108, 6B108, 6D102 or 6D103.

- Note: 6E1 01 only specifies "technology" for equzpment specified in 6A008 when it is deszgned for

" 6E201

airborne applications and is usable in mzsszles

"Technology" according to the General Tech.nology Note for the "use" of equipment specified in
6A003, 6A005.a.1.c., 6A005.2.2.a,, 6A005.c.1.b., 6A005.c.2.c.2, 6A005.c.2.d.2.b. 6A202 6A203,
6A205, 6A225 or 6A226.
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4

CATEGORY 7 - NAVIGATION AND AVIONICS

TA

7A001

7TA002

Systems, Equipment and Components )
N.B.: For automatic pilots for underwater vehicles, see Category 8.
For radar, see Category 6.

Accelerometers designed for use in inertial navigation or guidance systems and having any of the
following characteristics, and specially designed components therefor:
N.B.:SEE ALSO 7A101.

4. A "bias" "stablhty" of 1ess (better) than 130 microg with respect to a fixed cahbratlon value over a

period of one year;

b. A "scale factor" "stability" of less (better) than 130 ppm with respect.to a fixed cahbratlon value
over a period of one year; or

¢. Specified to function at linear acceleraﬁon levels exceeding 100 g.

Gyros having any of the following characteristics, and specially designed components therefor:
N.B.:SEE ALSO 7A102.

a. A "drift rate" "stability", when measured in a 1g environment over a penod of three months and
with respect to a fixed calibration value, of:
1. Less (better) than 0.1° per hour when specified to function at hnear acceleranon levels below
10g;or
2. Less (better) than 0.5° per hour when specified to function at linear acceleranon levels from
10 g to 100 g inclusive; or

" b.  Specified to function at linear acceleration levels exceeding 100 g.

7A003

7A004

Inertial navigation systems (gimballed or strapdown) and inertial equipment designed for "aircraft", land
vehicle or "spacecraft” for attitude, guidance or control having any of the following characteristics, and
specially designed components therefor:

N.B.:SEE ALSO 7A103.

a.  Navigation error (free inertial) subsequent to normal alignment of 0.8 nautical mile per hour (50%
Circular Error Probable (CEP)) or less (better); or
Note:  The parameters of 7A003.a are applicable with any of the fo!lowmg envzronmental
conditions.
1. Input random wbranon with an overall magnitude of 7.7 g rms in the first half hour
" and a total test duration of one and one half hour per axis in each of the three
perpendicular axes, when the random vibration meets the following: -
" A constant power spectral density (PSD) value of 0.04 g2/Hz over a frequency
interval of 15 to 1,000 Hz, and
b. The PSD attenuates with frequency from 0 04 g2 1/Hz 10 0.01 g2/Hz over a
frequency interval from 1,000 to 2,000 Hz or

2. Aroll and yaw rate of equal to.or more than + 2.62 radian/S
(150 deg/S); ‘ Vo
or - '

3. Accordmg to narxonalstandards equtvalent to {. or 2. above.

b.  Specified to function at linear acceleration levels exceeding 10 g.

Note: 7A003 does not control inertial navigation systems which are certified for use on "civil aircraft"”
by civil authorities of a "participating state".

Gyro-astro compasses, and other devices which derive position or orientation by means of automatically
tracking celestial bodies or satellites, with an azunuth accuracy of equal to or less (better) than 5 seconds
of arc.

N.B.: SEE ALSO 7A104.
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7A005

7TA006

 7A007

7A101

7A102

7TA103

7A104

7A105

Global navigation satellite systems (ie. GPS of GLONASS) recewmg equrprnent havmg any of the -
following characteristics, and-specially desngned components therefor ' ; -
N.B.: SEE ALSO 7A105. :

a.  Employing decryption; or
b. A null-steerable antenna.

Airborne altrmeters operatmg at frequencres other than 4.2to 4 4 GHz mclusrve, havmg any of the
following characteristics: ° v
N.B.: SEE ALSO 7A106.:

a.. "Power management"; or -
“b.  Using phase shift key modulanon

Du'ectlon ﬁndmg equrpment operating at frequencres above 30 MHz and having all of the followmg
characteristics, and specially designed components therefor:

a.  "Instantaneous bandwidth" of I MHz or more;

'b.  Parallel processing of more than 100 frequency. channels; and

c.  Processing rate of more than 1,000 direction finding results per second and per frequency channel. .

Accelerometers other than those specified in 7A001 wrth a threshold of 0. 05 g or less, or a Imeanty
error within 0.25% of full scale output, or both, whlch are designed for use in inertial navigation
systems or in guidance systems of all types and specrally designed components therefor.

Note 74101 does not specify. accelerometers which are specxally deszgned and developed as MWD
(Measurement While Dnllmg) Sensors for use in downhole well service operations.

All types of gyros, other than those specified in 7A002, usable in "missiles”, with a rated "drift rate"
"stability" of less than 0.5° (1 sigma of Ims) per hour in a 1 g environment and spemally desrgnecl
components therefor :
Instrumentatlon navigation eqmpment and systems, other than those specrf ed in 7A003 as follows;
and specrally designed components therefor;

.a.  Inertial or other equipment using accelerometers or gyros specrﬁed in 7A001 7A002, 7A101 or
7A102 and systems mcorporatmg such equrpment ' .

' Note 74103.a. does not specify equ:pment contamzng acceleromerers specified in 7A001 where
. such accelerometers are specially designed and developed as MWD (Measurement
While Drilling) sensors for use in-down-hole well services operations.
b.  Integrated flight instrument systems, which include gyrostabilisers or automatic prlots designed or
modified for use in space launch vehlcles specified in 9A004 or soundmg rockets specrﬁed in
9A104." : :

Gyro astro compasses and other devices, other than those specified in 7A004, which derive position‘or
orientation by means of automatrcally trackmg celestial bodies or satellites and specially desrgned
components therefor. : g

Global Positioning Systems (GPS) or similar satellite receivers, other than those speeiﬁed in 7A005, ~
capable of providing navigation information under the following operational conditions and designed or -
_ modified for use in space launch vehicles specified in 9A004 or sounding rockets specified in 9A 104

a.- Atspeeds inexcess of 515 m/s; @

~b. Ataltitudes in excess of 18 km.
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TA106

TAILLS .

7TA116

TALLT

7B

7B001"
Note: 7B001 does not control test, calibration or alignment equipment for. Maintenance Level Tor

7B002

7B003

Altimeters, other than those specxﬁed in 7A006, of radar or laser radar type, designed or modified for
use in space launch vehicles specified in 94004 or sounding rockets spec1ﬁed in 9A104."-

Passwe sensors-for deterrmnmg bearing to specific electromagnetic source (direction finding equipment)
or terrain characteristics, designed or modified for use in space launch vehicles specified in 9A004 or

sounding rockets specified in 9A104.

Note: 741 1 5 z'n;:ludes sensors for the following equzﬁment:

a. Terrain contour mapping equipment;
b. Imaging sensor equipment;
c. Interferometer equipment.

Flight control systems, as folldws; .deSigned or modified for space launch vehicles specified in 9A004 or
sounding rockets specified in 94104

a. Hydraullc mechamcal electro-optical, or electro-mechanical flight control systems (including fly-
" by-wire types); . . -

b.  Attitude control equipment.’

"Guidance sets", usable in "missiles”, capable of achieving system accuracy of 3.33% or less.of the
range (e.g., a "CEP" of 10 km or less at a range of 300 k). ‘

Test, Inspection and Production Equipmeni

Test, calibration or alignment equipment specially designed for equipment specified in 7A.
Maintenance Level II.
Technical Notes:

1. Maintenance Level I

" The failure of an inertial navigation unit is detected on the aircraft by indications from.the control
and display unit (CDU)} or by the status message from the corresponding
sub-system. By following the manufacturer's manual, the cause of the failure may be localised at
the level of the malfunctioning line replaceable unit (LRU). The operator then removes the LRU
and replaces it with a spare.

2. Maintenance Level IT '
The defective LRU is sent to the maintenance workshop (the manufacturer's or that of the operator
responsible for level Il maintenance). At the maintenance workshop, the malfunctioning LRU is
tested by various appropriate means to verify and localise the defective shop replaceable assembly
(SRA) module responsible for the failure. This SRA is removed and replaced by an operative
spare. The defective SRA (or possibly the complete LRU) is then shipped to the manufacturer.
N.B.:  Maintenance Level Il does not include the removal of controlled accelerometers or gyro

sensors from the SRA.

'Equipmer-lt, as follows, specially designed to characterize mirrors for ring "laser” gyros:
N.B.: SEE ALSO 7B102.

a. Scattérometers having a measurement accuracy of 10 ppm or less (better); .
b.  Profilometers having a measurement accuracy of 0.5 nm (5 angstrom) or less (better).

Equif)rhent specially designed for the "production” of equipment specified in 7A., including:
.Gyro tuning test stations;

a.
b.  Gyro dynamic balance stations;
¢. . Gyro run-in/motor test stations;
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d.  Gyro evacuation and fill stations;

7B102

7B103 -

7C

D

7D001°

'~ 7D002

7D003

e.  Centrifuge ﬁxtures for gyro bearings;
f. Accelerometer axis align stations.

Reflectometers, specially designed to characterise mirrors, for "laser” gyros, having a measurement
P Y 2 gyr g

“accuracy of 50 ppm or less (better).

Specially designed "production facilities" for equipment specified in 7A117.

Materials

-

None

Soft_ware ,

"Software“ specxally designed or modified for the "development" or producnon" of equlpment
specifiedin 7A.or 7B. . N -

"Source code" for the "use" of any inertial navigation equlpment or Attltude and Headmg Reference
Systems (AHRS) including inertial equipment not controlled by 7A003 or 7A004."
Note: 7D002 does not control “source code” for the "use" of gtm_balled AHRS. -

Technical Note
AHRS generally differ from inertial navzgatzon systems (INS) in that an AHRS provides amrude and

- heading information and normally does not provide the acceleration, velocity and posmon mformatzon
associated with an INS. . :

Other "software”, as fo]lows;

a. _ "Software" specially designed or modified to ixnprove'the operational performance or reduce the
navigationa!l error of systems to the levels specified tn 7A003 or 7A004;

b. . "Source code” for hybrd integrated systems which improves the operational performance or |
reduces the navigational error. of systems to the level specified in 7A003 by contmuously
comblnmg inertial data with any of the following navigation data: -

1. ~ Doppler radar velocity; .
2. Global navigation satellite systems (1 e, GPS or GLONASS) reference data or
3. Terram data from data bases;

- ¢ "Source code" for mtegrated avionics or mission systems which combme sensor data and employ

'expert systems";

d.  "Source code" for the "development” of any of the following:
- 1. -Digital flight management systems for "total control of flight";
Integrated propulsion and flight control systems;
Fly-by-wire or fly-by-light control systems;
Fault-tolerant or self-reconfiguring "active flight control systems
Airbomne automatic direction finding equipment;
Air data systems based on surface static data; or
Raster«type head-up displays or three dimensional displays;

NanAWN

e. Computer-aided-design (CAD) "software" spec1alIy designed for the "development" of "acnve .
: flight control systems", helicopter multi-axis
fly-by-wire or fly-by-light controllers.or helicopter "circulation controlled )
anti-torque or circulation-controlled direction control systems whose "technology" is specified in
7E004.b., 7E004 c.1. or 7E004.c.2. ) '
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7D101

"Software" specially designed for the "use” of equipment specxﬁed in 7A001 to 7A006, 7A101 to
7A106, 7A115, 7B002, 7B003, 7B102 or 7B103.

7D102 Integration "software" for the equipment speciﬁed in 7A003 or 7A103.

7D103 "Software" specially designed for modelling or simulation of the "guidance sets" specified in 7A'117 or for

TE

7E001

7E002

7E003

7E004

their design integration with the space launch vehlcles specified in 9A004 or soundmg rockets spec1ﬁed in
9A104."

Note: "Software" specified in 7D103 remains controlled when combined with speczally designed

-hardware specified in 44102.

Technology

"Technology" according to the General Technology Note for the "development” of equipment or
"software” specified in 7A., 7B. or 7D.

“Technology"” according to the General Technology Note for the "production” of equipment specified in

7A.or 7B.

"Techno]ogy" according to the General Technology Note for the repair, refurbishing or ovcrhaul of
equipment specified in 7A001. to 7A004.
Note: 7EQ03 does not control maintenance "technology” directly associated with calibratz’on, removal or

replacement of damaged or unserviceable LRUs and SRAs of a cwzl aircraft” as described in
Maintenance Level I or Maintenance Level II.
N.B.:  See Technical Notes to 7B001.

Other "technology”, as follows:

a.

"Technology" for the "development" or "production” of:

1.
2.

3.
4.

5.

6.

Airborne automatic direction finding equipment operating at frequencies exceeding 5 MHz;
Air data systems based on surface static data only, i.e. Wthh dispense with conventional air
data probes; :
Raster-type head-up displays or three dimensional displays for "aircraft”;

Inertial navigation systems or gyro-astro compasses containing accelerometers or gyros
specified in 7A001. or 7A002.; :

Electric actuators (i.e., electromechanical electrohydrostatic and integrated actuator package)
specially designed for "primary fhght control"; '

"Flight control optlcal sensor array" specially designed for unplementmg ‘active flight control

systems";

"Development” "technology", as follows, for "active flight control systems" (including fly-by-wire
or fly-by-light):

1.

2.

3.

Configuration design for interconnecting multiple microelectronic processmg elements-(on-
board computers) to achieve "real time processing” for control law implementation;

Control law-compensation for sensor location or dynamic airframe loads, i.e., compensation
for sensor vibration environment or for variation of sensor location from the centre of gravity;
Electronic management of data redundancy or systems redundancy for fault detection, fault
tolerance, fault isolation or reconfiguration;

Note:  7E004.b.3.-does not control” technology"” for the design of physical redundancy.

Fllght controls which permit inflight reconﬁgurauon of force and moment controls for real

time autonomous air vehicle control;
Integration of digital flight control, navigation and propulsion control data into a digital ﬂlght
management system for "total control of flight";
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Note:  7E004.b.5. does not control: _ ) ,
' 1. "Development" "technology” for integration of digital flight control, navigation
~ and propulsion control data into a digital Slight management system fbr "flight.
path optimisation";
2. "Development” "technology " for "aircraft” flight instrument systems mtegrated
solely for VOR, DME, ILS or MLS navzgatzon or approaches

6. Full autherity digital fhght control or mulnsensor mission management systems employmg
"expert systems";
NB.: For "technology" for Full Authorzty Dlgztal Engme Control ( "FADEC ), see
9EG03.a.9.
c.  "Technology" for the "development of hehcopter systems, as follows: :

1. Multi-axis fly-by-wire or fly-by-light controllers which combine the funcnons of at least two
of the following into one controlling element
a. Collective controls;

b, Cyclic controls,

_ €. Yaw controls; :
"Circulation-controlled anti- torque or circulation-controlled directional control systems";

3. Rotor blades incorporating "variable geometry airfoils" for use in systems using individual
blade control. ' : '

bl

o

7E101 “Technology” according to the General Technology Note for the use" of equipment specified in 7A001
' to 7A006, 7A101 to 7A106, 7A115 to 7A117, 7B002, 7B003, 7B102, 7B103, 7D101 to 7D103.

7E102 "Technology -for protection of avionics and electrical subsystems agamst electromagnetxc pulse (EMP) V
and electromagnetlc mterference (EMI) hazards, from external sources, as follows

a.  Design' technology for shleldmg systems;

-

b.  Design "teclinology for the configuration of hardened electrical circuits and subsystems; -

e Design "technology for the determination of hardening criteria of 7E102.a.
and b. . : '

- 7TE104 "Technology" for the mtegratlon of the flight control guidance, and propulswn data into a flight
- management system for ‘optimization of rocket system trajectory. .

CATEGORY 8 - MARINE :
8A Systerﬁs,Equipment aod Components .

SAOOI Submersible vehicles and surface vessels, as followsi

Note: For the control status of equipment for submersible vehicles, see:’
_Category 5, Part 2 "Informatzon Securtty" for encrypted communication equzpment
Cdtegory 6 for sensors; :
Categories'7 and 8 for navigation equipment;
Category 84. for underwater equipment.

a.  Manned, tethered submersible vehicles dccigned to operatc» at depths ekceeding_ 1,000 m;
b Manned‘ untethered submersible vehicles, having any of the following:

1. Designed to ‘operate autonomously’ and having a lifting capacity of all the following:
. a. 10% or more of their weight in air; and :
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b.  15kN or more;
2. Designed to operate at depths exceeding 1, 000 m; or
3. Having all of the following:

a. Designed to carry a crew of 4 or more;
- b.  Designed to operate autonomously for 10 hours or more;
-c. Having a ‘range’ of 25 nautical miles or more; and
d. Having a length of 21 m or less;
Technical Notes

1. For the purposes of 84001.b., ‘operate autonomously’ means ﬁdly submerged, without
snorkel, all systems working and cruising at minimum speed at which the submersible can
safely control its depth dynamically by using its depth planes only, with no need for a support
vessel or support base on the surface, sea-bed or shore, and containing a propulsion system
for submerged or surface use. s

2. For the purposes of 84001.b., ‘range’ means half the maximum distance a submersible
vehicle can cover..

Unmanned, tethered submersible vehicles designed to operate at depths exceeding 1,000 m,

having any of the following:

1. Designed for self-propelled manoeuvre using propulsion motors or thrusters spemfied in
8A002.a.2.; or

2. Havinga fi bre optic data lmk

Unmanned, untethered submersible vehicles, having any of the following:

1. Designed for deciding a course relative to any geographical reference without real—ume
human assistance;

2. Having an acoustic data or command link; or

3. Having a fibre optic data or command link exceedmg 1,000 m;

Ocean salvage systems with a lifting capacity exceeding 5 MN for salvaging objects from depths
exceeding 250 m and having any of the following:

" -1. Dynamic positioning systems capable of posmon keeping w1thm 20m of a given point

provided by the navigation system; or
2. Seafloor navigation and navigation integration systems for depths exceedmg 1, 000 m with
positioning accurac1es to within 10 m of a predetermined point;

Surface-effect vehicles (fully skirted variety) having all of the following characteristics:

1. a maximum design speed, fully loaded, exceeding 30 knots in a significant wave height of
1.25 m (Sea State 3) or more;

2. acushion pressure exceeding 3,830 Pa; and :

3. a light-ship-to-ﬁill-load displacement ratio of less than 0.70;

Surface-effect vehicles (rigid-sidewalls) with a maximum design speed, fully loaded exceedmg 40
knots in a significant wave height of 3.25 m (Sea State 5) or more;

Hydrofoil vessels with active systems for automatically controlling foil systems, with 2. maximum
design speed, fully loaded, of 40 knots or more in a significant wave height of 3.25m (Sea State -
5) or more; .

Small waterplane area vessels having any of the followmg
1. A full load displacement exceeding 500 tonnes with a maximum design speed fully loaded,
" exceeding 35 knots in a significant wave height of 3.25 m
(Sea State 5) or more; or
2. A full load displacement exceeding 1,500 tonnes with a maximum desxgn speed, fully loaded,
exceedmg 25 knots in a significant wave height of 4 m (Sea State 6) or more.
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T echmcal Note: :
A small waterplane area vessel is defined by the following formula: waterplane area at an A
operatzonal design draught less than 2 x (dzsplaced volume at the operanonal design draught)2/3.

8A002 Systems and equrpment, as follows: _
Note F or underwater communications systems see Category 3,
- Part I - T eIecorr'mumcatzons :
a. Systems and equipment, specially desrgned or modified for submersrble vehrcles desxgned to:
- operate at depths exceeding 1,000 m, as follows:
1. Pressure housings or pressure hulls with a maxrmum 1n31de chamber diameter exceedmg 1.5
m; -
2. Direct current propulsmn motors or thrusters
3. Unmbilical cables, and connectors therefor, using opncal fibre and havmg synthetic strength
rnembers : .

t

b. . Systems specially designed or modified for the automated control of the motion of equipment for
' submersible vehlcles specrf ed in 8A001. using navigation data and having closed loop servo--
controls:
1. Enabling a vehicle to move within 10mofa predetermined point in the water column;
2. Maintaining the position of the vehicle within 10 m of a predetermined point in the water
~ column; of »
3. -Mamtammg the posmon of the vehrcle within 10 m while following a cable on or under the
: seabed :

c. Fibre optic hull perietrators or connectors; ‘ - -

d. _ Underwater vision systems, as follows:
"~ " 1. Television systems and television cameras, as follows:

a. Television systems (compnsmg camera, monitoring and signal transmission equipment)
having a limiting resolution when measured in air of more than 800 lines and specially —r
designed or modified for remote operation with a submersible vehicle;

b. Underwater television cameras havmg a limiting resolution when measured in air of

" - more than 1,100 lines;

c. Low light level television cameras specral]y de51gned or modified for underwater use

’ containing all of the following: . . S
1. Image intensifier tubes specified in 6A002.2.2.a.; and '
2. More than 150,000 "active pixels" per solid state area array;

’
Technical Note ,
Limiting resolution in televzszon is a measure of horizontal resolution usually expressed in
terms of the maximum nymber of lines per picture height discriminated on a test chart, using

- IEEE Standard 208/1 960 or any equtvalent standard

2. Systems, specially designed or modified for remote operation with an underwater vehicle,.
" employing techniques to-minimise the effects of back scatter, including range-gated
1llummators or "laser" systems

e Photographlc st111 cameras specxally designed or modified for underwater use below 150 m havmg
~ a film format of 35 mm or larger, and having any of the following:’ AN
1. Annotation of the film with data provided by a source external to the camera;
2. Automatic back focal distance correction; or ' :
3. Automatic compensation control specially desrgned to permlt an underwater camera housmg

to be usable at depths exceedmg 1,000 m; :

-

f.  Electronic imaging systems, specially designed or modified for underwater use, capable of stonng
' digitally more than 50 exposed images; :
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"Light systems, as follows, specially designed or medified for underwater use:
1. Stroboscoplc light systems capable of a light output energy of more than 300 J per flash and a.
flash rate of more than 5 flashes per second; :
2. Argon arc light systems specially designed for use below 1,000 m;

"Robots" specially designed for underwater use, controlled by using a dedicated "stored

programme controlled” computer, 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 tactlle sense between the
"robot" and an external object; or .

2. The ability to exert a force of 250 N or more or a torque of 250 Nm or more and using
titanium based alloys or "fibrous or filamentary" "composite” materials in their structural
members;

Remotely controlled articulated manipulators specially designed or modified for use w1th

submersible vehicles, having any of the following:

1. Systems which control the manipulator using the information from sensors which measure the
torque or-force applied to an external object or tactlle sense between the mampulatot and an
external object; or

2. Controlled by proportlonal master-slave techniques or by using a dedicated "stored
programme controlled" computer, and having 5 degrees of freedom of movement Or more;

Note: . Only functions having propoftfonal control using pbsitional feedback or by using a
dedicated "stored programme controlled” computer are counted when determmmg
the number of degrees of ‘freedom of movement. :

Alir independent power systems, specially designed for underwater use, as follows:
1. Brayton or Rankine cycle engine air independent power systems having any of the following:
a. Chemical scrubber or absorber systems specially designed to remove carbon d10x1de '
carbon monoxide and particulates from recirculated engine exhaust;
Systems specially designed to use a monoatomic gas;
c. Devices or enclosures specially designed for underwater noise reduction in frequencies
below 10 kHz, or special mounting devices for shock mitigation; or
d.  Systems specially designed:
1. To pressurise the products of reaction or for fuel reformatlon
2. To store the products of the reaction; and
3. To dlscharge the products of the reaction against a pressure of 100 kPa or more;
2. Diesel cycle engine air independent systems, having all of the following:
a. Chemical scrubber or absorber systems specially designed to remove carbon dioxide,
carbon monoxide and particulates from recirculated engine exhaust;
b. Systems specially designed to use a monoatomic gas;
¢. Devices or enclosures specially designed for underwater noise reduction in frequenmes
~ below 10 kHz or special mounting devices for shock mitigation; and
d. Specially designed exhaust systems that do not exhaust continuously the products of
‘combustion; .
3. Fuel cell air independent power systems with an output exceeding 2 kW havmg any of the
" following:
a. Devices or enclosures specially designed for underwater noise reducnon in frequencies
below 10 kHz or special mounting devices for shock mitigation; or ,
b. Systems specially designed:
1. To pressurise the products of reaction or for fuel reformatlon
2. To store the products of the reaction; and
3. 'To discharge the products of the reaction against a pressure of 100 kPa or more;
4. Stirling cycle engine air independent power systems, having all of the following: .
a. Devices or enclosures specially designed for underwater noise reduction in frequencies
below 10 kHz or special mounting devices for shock mitigation; and
b. . Speciaily designed exhaust systems which dxscharge the products of combustion agamst
a pressure of 100 kPa or more;
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Skirts, seals and ﬁngers having any of the followmg
1. Designed for cushion pressures of 3,830 Pa or more, operating in a significant wave herght of
1.25 m(Sea State 3) or more and specially designed for surface effect vehicles (fully skirted
variety) specified in 8A001.f,; or
2. Designed for cushion pressures s of 6,224 Pa or more, operatxng in a significant wave he1ght of
" 3.25 m (Sea State 5) or more and specially designed for surface effect vehrcles (rigid
sidewalls) specified in 8A001. g.;

Lift fans rated at more than 400 kW spec1ally des:gned for surface effect vehicles specrﬁed in
8A00L.f. or 8A001.8.;

s
‘

. Fully submerged subcavrtatmg or supercavrtatmg hydrofoils specna]ly de51gned for vessels
. specxﬁed in 8A001 h.;

Active systems specially designed or modified to control automatlcally the sea-induced motlon of
vehrcles or vessels specrﬁed n SAOOI f., 8AQ01. g. 8A001.h. or 8A001.i.;

. .Propellers power transmission systems power generation systems and noise reductron systems, as

follows: .~ : -

*1. Water-screw propeller or power transmission systems, as follows, specially de51gned for
surface effect vehicles (fully skirted or rigid sidewall-variety), hydrofoils or small waterplane
area vessels specified in 8A001.£,.8A001.g., 8A001.h. or 8A001.1.:

a. Supercavitating, super-ventilated, partrally-submerged or surface plercmg propellers
. rated at more than 7.5 MW, :
Contrarotating propellér systems rated at more than 15 MW;
c. Systems employing pre sw1rl or post-swul techmques for smoothmg the flow into a -
o propeller;
.d. Light-weight, high capacity (K factor exceeding 300) reduction gearmg,

-e. ~ Power transmission shaft systems, incorporating " composrte material components

capable of transmitting more than 1 MW;

- 2. Water-screw propeller power generatron systems or transmission systerns de51gned for use on

vessels, as follows:.-

a. . Controllable- pltch propellers and hub assemblies rated at more than 30 MW;

b. Intemnally liquid- cooled electnc propulsron engines with a power output exceeding 25.
MW; : .

“¢. "Superconductive” propulsron engines, or permanent magnet electric propulsmn engmes
 with a power output exceeding 0.1 MW, ‘
" d.  Power transmission shaft systems, incorporating "Cornposite" material components, .
capable of transmitting more than 2 MW; :
.e.  Ventilated or base-ventilated propeller systems rated at more than 2.5 MW;

3. Noise reduction systems designed for use on vessels of 1 000 tonnes displacemént or more, as

follows: ,

a. Systems that attenuate underwater noise at frequencies below 500 Hz and consist of
compound acoustic mounts for the acoustic isolation of diesel engines, diese| generator .
sets, gas turbines, gas turbine generator sets, propulsion motors or propulsion reduction
‘gears, specially designed for sound or vibration isolation, havmg an mtermedlate mass

" exceeding 30% of the equlpment to be mounted;
. b.  Active noise reduction or cancellation systems, or magnetic bearmgs specxally designed -
' for power transmission systems, and incorporating electronic control systems capable of
actively reducing equipment vibration by the generation of anti-noise or antl vibration
" signals directly to the source; :

Pumpyjet propulsion systems having a power output ekceeding 2.5 MW using divergent nozzle and
flow conditioning vane techniques to improve propulsrve efficiency or reduce propulsmn- -

generated underwater-radiated noise;

‘ Self-contamed closed or serm-closed cucurt (rebreathmg) diving and underwater swrmrmng
apparatus :

146



8B Test, Inspection and Production Equipmeht

LN

8B001 Water tunnels, having a background noise of less than 100 dB (reference 1 uPa, 1 Hz) m the frequency
range from 0 to 500 Hz, designed for measuring acoustic fields generated by a hydro-flow around
propulsion system models.

8C  Materials _ )

8C001 vSyntactic foam designed for underwater use, having all of the following:
a.  Designed for marine depths exceeding 1,000 m; and
b. - A density less than 561 kg/m’. :
Technical Note: .
Syntactzc foam consists of hollow spheres of plastic or glass embedded in a resin matrvc

8D Software

8D001 "Software" spcc1al]y designed or modified for the "development”, "productxou r "use" of equipment or
materials specified in 8A., 8B. or 8C. S

8D002 Specific "software" specially designed or modlﬁed for the "development”, "production”, repair,
overhaul or refurbishing (re-machining) of propellers specially designed for underwater noise reduction.

‘8E Technology
8EQ01 b» "Technology" according to the General Technology Note for ttie "development" or "production” of
equipment or materials specified in 8A., 8B. or 8C. I

8E002 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 refurbishing of equipment speciﬁed-in 8A001., 8A002.b,,
8A002.j., 8A002.0. or 8A002.p.

t

CATEGORY 9 - PROPULSION SYSTEMS, SPACE VEHICLES AND.RELATED EQUIPMENT.

9A Systems, Equipment and Components

(For propulsion systems designed or rated against neutron or transient ionizing radzanon see the
Military Goods Controls.).

9A001- Aero gas turbine engines incorporating any of the "technologies" specified in 9E003.a., as follows:
N.B.: SEE ALSO 9A101 :

. a.  Not certified for the specific "civil aircraft" for which they are intended;
. Not certified for civil use by the aviation authorities in a "participating state";
c.  Designed to cruise at speeds exceeding Mach 1.2 for more than thirty minutes.

9A002 Marine gas turbine engines with an ISO sfandard continuous power rating of 24,245 kW or more and a

specific fuel consumption not exceeding 0.219 kg/kWh in the power range from 35 to 100%, and
specnally designed assernbhes and components therefor
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"9A003

© 9A004

9AI05

9A006

- 9A007

‘Space launch vehicles and "spacecraft”.
"N.B.: SEE ALSO 9A104.

Note: The term 'marine gas turbine engines’ includes those industrial, or - . -
" aero-derivative, gas turbine engines adapted for a ship's electrzc power generation or
propulsion.
Specially designed assemblies and components, incorporating any of the "technologies" specified in
9EQ03.a., for the following gas turbine engme propulsion systems: ' - '
a. Specrﬁed in 9AQ01; o
b.  Whose design or producnon origins are either non-' parhcrpahng states" or unknown to the -
‘manufacturer. S

Notes: I 94004 does not control payloads.

2. For the control status of products contained in "spacecraft” payloads, see the ~.
* ° appropriate Categories. . - A

Liquid propellant rocket engines, as follows
N.B.: SEE ALSO 9A119.

I ) . i .
(a) Liquid propellant rocket engines, usable in "missiles", other than those specified in 9A005, having
a total impulse capacity of 1.1 MNs or greater' ' ' ' "

~ (b) Liquid propellant rocket engines, ‘usable in complete rocket systems or unmanned air vehrcles

capable of a-range of at least 300 km, other than those specified in 9A005 or 9A105 a., having a
total lmpulse capacity of 0.841 MNs or greater.

Systems and components specially desrgned for quuld rocket propulsron systems as follows:

N.B.: SEE ALSO 9A106 and 9A108. :

a.  Cryogenic refrlgerators flightweight dewars, cryogemc heat pipes or cryogenic gystems speciaily
designed for use in space vehicles and capabie of restricting cryogenic fluid losses to less than
30% per year; : :

b.  Cryogenic containers or closed-cycle refrigeration systems capable of prov1dmg temperatures of

"7 100 K (-173°C) or less for "aircraft"” capable of sustamed ﬂrght at speeds exceedrng Mach 3

launch vehicles or spacecraft"

c.  Slush hydrogen storage or transfer systems;

d. High pressure. (exceedmg 17.5 MPa) turbo pumps, pump components or their assocrated gas -

generator or expander cycle turbine drive systems;

- e.  High-pressure (exceeding 10.6 MPa) thrust chambers and nozzles therefor;

f. Propellant storage systems using the prmcrple of caprllary containment or positive expulsron (1 €.,
with flexible bladders);

~g. - Liquid propellant injectors; with individual orifices of 0.381 mm or smaller in diameter (an area of

. 1.14 x 10" cm? or smaller for non-circular onﬁces) specially designed for hquxd rocket engines;
h.  One-piece carbon-carbon thrust chambers or one-piece carbon-carbon exit cones with densmes
exceeding 1.4 g/cm and tensile strengths exceedmg 48 MPa.

Solrd rocket propulsron systems w1th any of the following:

+ N.B.: SEEALSO9A119'

a.  Total impulse capac1ty exceedmg 1. 1 MNs :
b.  Specific impulse of 2.4 kNs/kg or more when the nozzle ﬂow is expanded to ambient sea level
conditions foran adjusted chamber pressure of 7 MPa;

-c.” Stage mass fracnons exceeding 88% and propellant solid loadings exceedmo 86%,

d. -  Any of the components specified in 9A008 ; or :

e. _Insulation and propellant bonding systems using direct-bonded motor desrgns to provrde a ‘strong
mechanical bond’ or a barrier to chemical migration between the solid propeliant and case
insulation material. '
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9A008

9A009

9A010

9A011

9A101

Technical Note:

For the purposes of 94007 .e., a strong mechamcal bond" means bond strength equal to or more .

than propellant strength.

Components, as follows, specially demgned for sohd rocket propulsxon systems:
N.B.: SEE ALSO 9A108

a,  Insulation and propellant Bonding systems using liners to provide a ‘sirong mechanical bond’ or a
barrier to chemical migration between the solid propellant and case insulation material;
Technicai Note:
For the purposes of 94008.a., a ‘strong mechanical bond’ means bond strength equal to or more
than propellant strength

b. Filament-wound "composite”" motor cases exceeding 0.61 m in diameter or having structural
efficiency ratios (PV/W).exceeding 25 km.

Technical Note:
The structural efficiency ratio (PV/W) is the burst pressure (P} mu[tlplzed by the vessel volume V)
divided by the total pressure vessel weight (W)

c. Nozzles with thrust levels exceeding 45 kN or_npzzle throat erosion rates of less than 0.075 mim/s;

d. Movable nozzle or secondary fluid injection thrust vector control systems capable of any of the
following: . : ) -
1.  Omni-axial movement exceedmg :t 5%
2. Angular vector rotations of 20°/s or more; or
3. Angular vector accelerations of 40°/s* or more.

Hybrid rocket propulsion systems with: -
N.B.: SEE ALSO 9A109 and 9A119

a.  Total impulse capacity exceeding 1.1 MNs; or
b.  Thrust levels exceéding 220 kN in vacuum exit conditions.

Specially designed components, systems and structures for launch vehicles, launch vehlcle propulsion
systems or "spacecraft”, as follows:
N.B.: SEE ALSO 1A002 AND 9A110.

a.  Components and structures each exceeding 10 kg, pecially designed for launch vehicles
manufactured using metal "matrix", "composite", organic "composite”, ceramic "matrix” or
intermetallic reinforced materials-specified in 1C007 or 1C010;

Note:  The weight cut-off is not relevant for nose cones.

b. Componenfs and structures specially designed for launch vehicle propulsion systems specified in

- 9A005 to 9A009 manufactured using metal matrix, composite, organic composite, ceramic matrix
or intermetallic reinforced materials specified in 1C007 or 1C010;
c.  Structural components and isolation systems specially desxgned to control actively the dynanuc
responsé or distortion of "spacecraft” structurés;
d.  Pulsed liquid rocket engines with thrust-to-weight ratios equal to or more than 1 kN/kg and a
response time (the time required to achieve 90% of total rated thrust from -
start-up) of less than 30 ms. ’

Ramjet, scramjet or combined cycle engines and specxally de51gned components therefor.
N.B.: SEE ALSO 9A111 and 9A118.

Lightweight turbojet and turbofan engines (including turbocompound engines) usable in "missiles",
other than those specified in 9A001, as follows: -
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' 9A104

9A105

-9A106

9A107

9A108

a.  Engines having both of the followin‘g' characteristics:
1. Maximum thrust value greater than 1000 N (achieved un-installed) excluding civil certified
engines with a maximum thrust. va[ue greater than 8,890 N (achleved un-installed), and
2. Specific fuel consumption of 0. 13 kg/N/hr or less(at sea level static and standard condmons)
or - »
b., Engmes designed or modified for use in mlssﬂes

Sounding rockets, capablc of a range of at least 300 km.

: N.B.: SEE ALSO 9A004.

quuxd propeltant rocket engines, as follows

N.B.: SEE ALSO 9A119. S

a ' Liquid propellant rocket engines usable in "missiles", other than those specified in 9A003, héving

a total impulse capacity of 1.1 MNs or greater;

b. Liquid propellant rocket engines usable in ‘missiles’, other than those speciﬁed in 9A005 or

9A105.a., ha\'/iﬁg a total impulse.capacity of 0.841 MNs or greater.

Systems or components other than those spec1ﬁcd in 9A006, usable in rm'séiles", as follows,;specially
designed for liquid rocket propulsion systcms '

a. Ablative liners for thrust or combustion chambers; -

b Rocket nozzles; -

c. Thrust vectdr _control sub-systems;

Technical Note :
: Examples of methods of achieving thrust vector control specified in 941 06. c are
. Flexible nozzle; .
" Fluid or secondary gas injection;
Movable engine or nozzle;
Deflection of exhaust gas stream Oet vanes or-probes); or
Thrust tabs. ]

RN

d.  Liquid and slurry'propellént {(including oxidisers) control sjstems and 'specially designed
- components therefor, designed or modified to-operate in vibration envuonments of more than 10 g
rms between 20 Hz and 2000 Hz.

Note: The only servo valves and pumps specified in 94106.d, are the following:
a. Servo, valves designed for flow rates of 24 litres per minute or greater, at an
absolute pressure of 7 MPa or greater that have an actuator response time of v
less than 100 ms;
b. Pumps, for liquid propellants, with shaft speeds equal fo or greater than
8,000 rpm or with discharge pressures equal to or greater than 7 MPa.

Solid propellant rocket engines, usable in complete rocket systems or unmanned air vehicles, capable of
a range of at least 300 km, other than those specified in 9A007 having total impulse capacny of 0.841
MNs or greater. ‘

N.B.: SEE ALSO 9A1 19."

Components other than those spec1ﬂed in 9A008 usable in missiles",‘_as follows, specially designed
for solid rocket propulsnon systems: .- ‘ S

a. Rocket motor 'cases, "interior lining" and "nsulation" therefor;
Rocket nozzles;
¢.  Thrust vector control sub-systems.
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9A109

9A110

9A111

9A115

9A116

9A117
9A118
9A119
9B

9B001

Techmcal Note:

.Examples of methods of achieving thrust vector control specified in 94108.c. are:
Flexible nozzle; _

Fluid or secondary gas injection;

Movable engine or nozzle,

Deflection of exhaust gas stream (jet vanes or probes); or

Thrust tabs.

ha SR

Hybrid rocket motors, usable in "missiles”, other than those specified in 9A009, and specially designed

components therefor.

N.B.: SEE ALSO 9A119.

Composite structures, laminates and manufactures thereof, other than those specified in 9A010,

spectaliy designed for use in the space launch vehicles specified in 9A004 or sounding rockets specified

in 9A104 or the subsystems specified in 9A005, 9A007, 9A105.a., 9A106 to 9A108, 9A116 or 9A119,

and resin impregnated fibre prepregs and metal coated fibre preforms therefor, made either with organic

matrix or metal matrix utilising fibrous or filamentary reinforcements having a specific tensile strength

greater than 7.62 x 10* m and a specific modulus greater than 3.18 x 10° m

N.B.: SEE ALSO 1A002, 1C010 and 1C210. ’

Note: The only resin impregnated fibre prepregs specified in entry 94110 are those using resins with a
glass transition temperature (Tg ), after cure, exceedmg 418 K (1450C) as determined by
"ASTM D40635 or equivalent.

Pulse jet engines, usable in "missiles", and specially demgned components therefor.
N.B.: SEE ALSO 9A011 and 9A118

‘Launch support equipment, demgned or modified for space launch vehlcles spemﬁed in 9A004 or.
sounding rockets specified in 9A104,", as follows:

a. Appératus and devices for handling, control, activation or launching;
b.. Vehicles for transport, handling, control, activation or launching.
Reentry vehicles, .usable in "missileé“, and equipment deéignéd or modified therefor, as follows:
a. Ree'ntry' vehicles; |
b. - Heat shields and components theréfor fabn'cated of ceramic or ablative‘materialé;
c.  Heat s;inks and components therefor fabricated of light-weight, 'high heat capacity materials; |
| d. * Electronic ecjuipment speciaily designed for reentry vehicles. |
Staging mechanisms, separétion mechanisms, and mter;tages, usable in "missiles”.
Devices to regulaté combﬁstion usable iri‘erv'lginfesv, which are usable_ in "mussiles”, specified in 9A011 or
9A111.
Individual rocket étéges usable in compléie rocket systems or unmanned air vehicles, capable ofa rahge
least 300 kmof:l:er than those specified in 9A005, 9A007 9A009, 9A105 9A107 and 9A109
‘Test, Inspection and Production Equipment
Specially designed eqmpment, tooling and fixtures, as follows, for manufécnmng or measuring gas-

turbine blades, vanes or tip shroud castings:
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- 9B002

9B003

9B004

9B00S

9B006

aoe op

" Directional solidification or smgle crystal casting equlpment
Ceramic cores or shells :
Ceramic core manufacturmg equipmient or tools

Ceram.lc shell wax pattern preparation equrpment

On-line (real time) control systems, instrumentation (mcludmg SEnsors) or automated data acqulsmon
and processing equipment, specially de51gned for the "development" of gas turbme engines, assemblies
or components incorporating "technologies” specxﬁed in 9E003 .a.

Equipment specially designed, for'the " production or test of gas turbine brush seals designed to operate
at tip speeds exceeding 335 m/s, and temperatures in excess of 773 K (500°C) and spec1ally des1gned
components or accessones therefor

Tools, dies or fixtures for the solid state joining‘ofA "superalloy", titanium or intermetallic
airfoil-to-disk combinations described in 9E003 .a.3. or 9E003 .a.6. for gas turbines.

On-line (real time) control systems, mstrumentatron (mcludmg sensors) or automated data acqmsmon
and processing equipment, specially de51gned for use with any of the folIowmg wind tunnels or devices:
N.B.: SEE ALSO 9B105.

~

- a.  Wind tunnels designed for speeds of Mach 1.2 or more,

except:- .
Those specially designed for educanonal purposes and havmg a test sectlon size’ (measured

laterally) of less than 250 mim;
~ Technical Note: <

Test section size in 98005 a.means the diameter of the circle, or the side of the square, or the

longest side of the rectangle, at the largest test section location.
b.  Devices for simulating ﬂow-envuonments at speeds exceeding Mach 5, mcludmo

~ hot-shot tunnels, plasma arc tunnels, shock tubes, shock tunnels, gas tunnels and light gas guns; or

¢. . _Wind tunnels or devices, other than two-dimensional secnons capable of sunulatmg Reynolds

number flows exceedmg 25x 10°.

Acoustic vibration test"equipment capable of producing sound pressure levels of 160 dB or more

- (referenced to 20 pPa) with a rated output of 4 kW or more at a test cell temperature exceeding 1,273 K )

(1,000°C), and specially designed quartz heaters therefor.

_ N.B.: SEE ALSQ 9B106. - h

9B007
98008

9B009’

9B105-

9B106

Equipment spec1ally designed for mspectmg the integrity of rocket motors using
non-destructive test (NDT) techniques othér than planar X—ray or basic physical or chermcal analysis.

Transducers specially des1gned for the direct measurement of the wall skm fncnon of the test flow w1th -
a stagnanon temperarure exceeding 833 K (>60°C) -
Tooling spec1ally destoned for producing turbme engine powder mctallurgy rotor components capable.
of operating at stress levels of 60% of u1t1mate tensile strength (UTS) or more and metal temperatures of
873 K [(600°C) or more.

Wmd tunnels for speeds of Mach 0.9 or more; -usable for ' rmssrles and their subsystems.
" N.B.: SEE ALSO 9B00S. : '

Environmental chambers and anechoic chambers, as follows:

“a.  Environmental chambers capable of snnulatmg the following ﬂlght conditions:

1. Vibration environments of 10 g rms or greater between 20 Hz and 2,000 Hz and imparting -
~ forces of 5 kN or greater; and
2. Altitudes of 15,000 m or greater; or
3. Temperature of at least 223 K ( 50°C) to: 398 K (+ l25°C)



9B115

b.  Anechoic chambers capable of simulating the following flight conditions: -
1. Acoustic environments at an overall sound pressure level of 140 dB or greater (referenced to
20 microPa) or with.a rated power output of 4 kW or greater; and
2. Altitudes of 15,000 m or greater; or
3. - Temperature of at least 223 K (-50°C) to 398 K (+ 125°C)

Specially designed "production equ1pmeﬁt" for the systems, sub-systems and components specified in
9A005 to 9A009, 9A011, 9A101, 9A105 to SA109, 9A111, 9A116 to 9A119.

9B116 Specially designed "production facilities” for the space launch vehrcles specified in 9A004, or systems,

9B117

9C

9D

9D001

-9D002

9D003

sub-systems, and components specified in 9A005 to 9A009, 9A011, 9A101 9A104 to 9A109, 9A111 or
9A116to 9A119."

Test benches and test stands for solid or liquid propellant rockets or rocket motors, having either of the
following characteristics: ’ :

a.  The capacity to handle more than 90 kN of thrust; or
b.  Capable of simultaneously measuring the three axial thrust components.

Materials

None

‘Software

"Software" specially designed or modified for the "development” of equipment or "technology"
specified in 9A. , 9B. or 9E003 .

"Software” specially designed or modified for the "production" of equipment specified in 9A. or 9B.

"Software specrally designed or modified for the "use" of full authority digital electronic engine
controls (FADEC) for propulsmn systems specified in 9A. or equrpment specrﬁed in 9B., as follows:

a. "Software in digital electronic controls for propulsion systems, aerospace test facilities or air
breathing aero-engine test facilities;

" .b.  Fault-tolerant "software" used in "FADEC“ systems for propulsron systems and associated test

9D004

9D101

. 9D103

facrhtres
Other "software", as follows:

a. 2D or 3D viscous "software" validated with wind tunnel or flight test data required for detailed-

engine flow modelling;

b.  "Software" for testing aero gas turbme engines, assemblies or components, specially designed to
collect, reduce and analyse data in real time, and capable of feedback control, including the
dynamic adjustment of test articles or test conditions, as the test is in progress;

c.  "Software" specially designed to control directional solidification or single-crystal casting;

d.  "“Software" in "source code", "object code" or machine code required for the "use" of active

compensating systems for rotor blade tip clearance control. ’

Note:  9D004 .d. does not control "software” embedded in uncontrolled equipment or required
Sfor maintenance activities associated with the calibration or repair or updates to the
active compensating clearance control system.

-

"Software" specially designed for the "use" of goods specified in 9B105, 9B106, 9B116 or 9B117.
“Software specially designed for modelling, simulation or design integration of the space launch

vehicles specified in 9A004 or sounding rockets specified in 9A104, or the sub-systems specified in
9A005, 9A007, 9A105.a., 9A 106, 9A108, 9A116 or 9A119.
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. Note: ”Software" specified in- 9D1 03 remains controlled when combmed thh speczally deszgned
hardware specified in 44102. -

9E  Technology

- Note: "Development” or "production” ”technology specified in 9E001 to 9E003. for gas turbine engines
remains controlled when used as "use" "technology" for repair, rebuild and overhaul.
Excluded from control are: technical data, drawings or documentation for maintenance
activities directly associated with calibration, removal or replacement of d'amaged or
) unserviceable line replaceable units, mcludzng replacement of whole engmes or engine
. modules.

9E001 "Technology" according to the General Technology Note for the "development" of equipment or
"software" specxﬁed in SA001.c., 9A004. to 9A011., 9B. or 9D. , .

9E002 "Technology according to the General Technology Note for the "production” of equipment specified in.
9A001.c,, 9AOO4 to 9A011. or 9B. s -
Note: For “technology” for the repaz‘r of controiled structures, laminates or materials, see 1E002.f
9E00% Other "technology”, as follows: .
a.  "Technology" "required” for the "development" or "production” of any of the following gas
turbine engirie components or systems:
1. . Gas turbine blades, vanes or tip shrouds made from drrecnonally solldlﬁed (DS) or single
' crystal (SC) alloys having (in the 001 Miller Index Direction) a
stress-rupture life exceeding 400 hours at 1,273 K (1, 000°C) at a stress of 200 MPa, based
. . onthe average property values; ‘
2. Multiple domed combustors operating at average burner outlet temperatures exceedmg .
1,813 K (1, 540°C) or combustors incorporating. therrnally decoupled combustion hners
_ non-metallic liners or non-metallic shells; .
3. . Components manufactured from organic "composite” materials designed to operate above
588 K (315°C), or.from metal "matrix" "composite", ceramic "matrix", intermetallic or
- intermetallic reinforced materials controlled by 1A002 or 1C007; Co
4.  Uncooled turbine blades, vanes, tip-shrouds or other components designed to- operate at gas
path temperatures of 1,323 K (1,050°C) of more;

s Cooled turbine blades, vanes or tip-shrouds, other than those descnbed in 9EOO3 a. 1
’ exposed to gas path temperatures of 1,643 K (1,370°C) or more;

6. Airfoil-to-disk blade combinations using solid state joining; : ,
“7. -~ Gas turbine engine components using "diffusion bondmg" "tech.nology" controlled by
2E003.b,; Co
8. Damage tolerant gas turbine engme rotatmg components usmg powder metallurgy materials
 controlled by 1C002.b.; :
9. * "FADEC" for gas turbme ‘and combined cycle englnes and their related dlagnostlc :

. components, sensors and specially designed components;
-10.  Adjustable flow path geometry and assocrated control systems for:

a: Gas generator turbines;
b.  Fan or power turbines;
‘c. Propellmg nozzles;

Notes: 1. Adjustable flow path geometry and assoczated control systems in 9E003.a.10.
. do not include inlet guide vanes, vtmable p:tch fans, varzable stators
or bleed valves for compressors. ~
2. 9E003.a.10 does not control "development” or
"production "”technology for adjustable Sflow path geometry for ’
reverse thrust. ’
11. Rotor blade tip clearance control systems employmg active compensatmg casmg
“"technology" limited to a design and development data base; or
"12.  Wide chord hollow fan blades without part-span support;
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"Technology required” for the "development" or "production” of any of the following:
1. Wind tunnel aero-models equipped with non-intrusive sensors capable of transrmttmg data
from the sensors to the data acquisition system; or
2. "Composite" propeller blades or propfans capab]e of absorbing more than 2, 000 kW at
ﬂlght speeds exceeding Mach 0.55;
"Technology" "requued" for the "development” or "production” of gas turbine engine components
using "laser”, water jet, ECM or EDM hole drilling processes to produce holes having any of the
following sets of characteristics: ’ '
1. All of the following:
a. Depths more than four times their diameter;
b. Diameters less than 0.76 mm; and
<. Incidence angles equal to or less than 25° or
2. All of the following:
a. Depths more than five times their diameter;
b.  Diameters less than 0.4 mm; and
¢. Incidence angles of more than 25°;
Technical Note:
For the purposes of 9E003.c., incidence angle is measured from a plane tangentzal to the
atrfozl surface at the point where the hole axis enters the airfoil surface.

"n

“Technology required" for any of the following: ,

1. The "development" of helicopter power transfer systems or tilt rotor or tilt wing aucraft"
power transfer systems; or

2. The"production” of hehcopter power transfer systems or tilt rotor or tilt wing arrcraft" power.
transfer systems;

.1. "Technology" for the "development” or "production” of remprocatmg diesel engine ground
vehicle propulsion systems havmg all of the following:
a." A box volume of 1.2 m?’ or less; : '
b. An overall power output of more than 750 kW based on 80/1269/EEC, ISO 2534 or
national equivalents; and :
¢. A power density of more than 700 kW/m of box volume;
Technical Note:
Box volume: the product of three perpendicular dimensions measured in the Jfollowing way:
-Length: The length of the crankshaft from front flange to flywheel face; ‘
Width: The widest of the following:
a.  The outside dimension from valve cover to valve cover;
b.  The dimensions of the outside edges of the cylinder heads, or
c. The diameter of the flywheel housing; '
. Height: The largest of the following: , :
-.a.  The dimension of the crankshaft centre-line to the top plane of the valve
cover (or cylinder head) plus twice the stroke; or
b.  The diameter of the flywheel housing.

2. "Technology” "required” for the "production" of specially designed components, as follows,
for high output diesel éngines: ' :
a. “Technology" "required" for the "production” of engine systems having all of the
following components employing ceramics materials contrelled by 1C007:
1. Cylinder linérs; -
2 . Pistons;
3. Cylinder heads; and
4 One or.more other ¢ components (including exhaust ports, turbochargers valve
guides, valve assemblies or insulated fuel injectors);
b "Technology"” "required” for the "production" of turbocharger systems, with single-
stage compressors having all of the following: ) ‘
1. Operating at pressure ratios of 4:1 or higher;
2 A mass flow in the range ffom 30 to 130 kg per minute; and
3. Variable flow area capability within the compressor or turbine sections;
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c. "Technology" "required" for the ' productlon of fuel injection systems with a a
. specially designed multifuel (e-g., diesel or jet fuel) capability covering a viscosity
range from diesel fuel (2.5 cSt at 310.8 K (37.8°C)) down to gasoline fuel (0.5 cStat
~ 310.8 K (37.8°C)), having both of the followmg ’ _
1. Injéction amount in excess of 230 mm’ per injection per cylmder and
"2 Specially designed electronic control features for switching governor
. characteristics automatically depending on fuel property to provide the same
torque charactensucs by usmg the appropriate sensors; S

3. "Techndlogy" "requlred" for the "development productlon" of hlgh output diesel -
engines for solid, gas phase or liquid film (or combmatlons thereof) cylinder wall .
lubrication, permitting operation to temperatures exceeding 723 K (450°C), measuxed on
the cylinder wall at the top limit of travel of the top nng of the piston. ‘

- Technical Note:’
_ High output diesel engines: diesel engmes with a spec:ﬁed brake mean eﬁ”ectxve pressure of
. 1.8 MPa or more at a speed of 2,300 r.p.m., provzded the rated speed is 2,300 r. p.m. or
more.

9ElOl "Technology" accordmg to the General Technology Note for the "development" or "productlon“ of
‘ ' goods spec1ﬁed in 9A101 9A104 to 9Al 11 or 9A115 to 9A119.

9E102 "Technology" étccordmg to the General Technology Note for the "use" of: space launch vehicles spec1ﬁed
in 9A004, or goods specified in 9A005 to 9A011, 9A101, 9A104 to 9A111, 9A115 to 9A119, 9B10S,
9B106, 9B115, 9B116, 9B117, 9D101 or 9D103." : :
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ANNEX II - COMMUNITY GENERAL EXPORT AUTHORIZATION -
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A éeneral authorization 'is granted for the export of dual-use items as specified in -
'Schedule A hereto to any destination in any country specified in Schedule B hereto.

(a) Schedule A"

Dual-use Items spec1ﬁed in any entry in Annex I of the present Regulatlon
- except S : ,

- all entries in category O (nuclear items)
- Call _entries in categoryIS, part 2 (Information security)

- all entries with a ‘1’ in the third position of the reference number
' (items controlled for reasons of missile proliferation) ’

- all entries of goods, specified in Annex IV of the present Regulatlon

) “Schedule B

. Australia, Canada Czech Repubhc Hungary, _Japan New Zealand Norway,' |
Poland, Sw1tzer1and United States of America

. The registration and/or reporting requirement attached fo the use of this ‘Authorizatior
are the respective: requirement defined by Member States for the use of national
General Authonzatlons : :

The lis-t' of d’estinatiens_ specified in Schedule B shall be kept under constant review.
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~ PARTA

(a) List of goods subject to licensing requirement (Article 23.1)

ITEMS INCLUDED IN THE NSG - TRIGGER LIST INFCIRC 254/PART 1 _ (change of text) N

0B0O1 . Plant for the separation of isotopes of ' 'natural uranjum" and "depleted uranium”,

"'special fissile materials" and "other ﬁssﬂe matenals

0B002 Auxiliary eqliipmc:nt for enrichment plants;

0B004 Heavy water, deuterium or deuterium compound pro.duction equipment and

components;
0B006 - Plant for the reprocessing of irradiated "nuclear reactor” fuel elements;
- 0C002  Only the following fissile materials: -
(a) separated plutonium; '
(b) "uranium enriched in the isotopes 235 or 233" to more than 20%;

0D001  As it'relates to 0B001, 0B002, 0B004, 0B0O06 and OCO002.

OE001 As it relates to 0B001, 0B002, 0B004, 0B006 and 0C002

PART B o .
(b) List of goo‘ds subject to notification procedure (Article 22.1)

- General Note

1. The notification procedure does not apply to items listed in Category 5, part 2
(Informatlon Security) when these 1tems are -transferred for personal use and are
accompanying the user. :

2. The necessity to maintain the notlﬁcatlon procedure for items listed in Category 5,
part 2, shall be penodlcally reviewed.
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COMMUNITY STRATEGIC CONTROL

3A00_2.g Atomic_ﬁ_equency standards;

4A001b.

4D003c.

,Electromc computer and related equlpment as follows, and "electronic

‘assemblies", and specially designed components therefor, having charactenstlcs or

performing functions exceedmg the limits in Category 5 Part 2 ("Information
Security"); .

except:

v“dlgltal computers having characteristics or performing functions described by 4

~

in Category S Part 2 of this Annex when they are for personal use and
accompanymg thelr user. - »

"Software" havmg characteristics or performmg functions exceedmg the lumts m
Category 5 Part 2 ("Informatlon Securlty") :

: excgpt

"software" havmg characterrstlcs or performmg functlons descrlbed at:

" (a) 1.of Category 5 Part 2 of thJS Annex and w1thout end-to end encryptlon or

decryption capability; or -
(b) -4, of Category 5 Part 2 of this Annex when they are for personal use and
. accompanymg their user.

Category 5 All goods spemﬁed in Part 2 - ("Informatlon Securlty") other than

_ 1 Portable or mobile radlotelephones de31gned to recogmzed nat10na1
regional or international civil standards, e.g., portable or mobile
radiotelephones for use with commercial c1v11 cellular -

, radlocommumcatlon systems;

2. Commerc1al civil cellular radlocommumcatlon base stations havmg all of i
. the followmg ' :

(a) hmlted to supportlng radiotelephones wh1ch are not capable of
’ employing cryptographlc techmques on message traffic between
handsets except over dlrect links between radiotelephones and base
-stations (known as the "Air Interface) and
(b) not capable of employing cryptographJC techniques on message trafﬁc

except over the air mterface,
3. Equipment speciﬁed in' 5B002 for equipment described in 2 above;
4. Those not capable of on-line voice encryption or decryptlon and designed

to be used in conjunction with "digital computers" (1nc]ud1ng those 4
- descrlbed by Category 4) for personal use when accompanymg their user;
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5. "Software" when incorporated as part of the goods whose characteristics -
~ or performing functions are described in: :

(a) 1.to 3. above; or
(b) 4. above and is for personal use when accompanying the user;

6. "Technology" for the "use" of goods described in 1 to 5 above."

6A001 Acoﬁstics;

6D003.a. "Software" for the real time processing of acoustic data.

STEALTH TECHNOLOGY

1C001 Matenals specially designed for use as absorbers of electrornagnetlc waves, or

' " intrinsically conductlve polymers;

1D103 "Software” specially designed for analysis of reduced observables such as radar
reflectivity, ultraviolet/infrared signatures and acoustic signatures;

6B008: Pulse radarwcross-sectior.l measurement systems having transmit pulse widths of
100 ns or less and specially designed components therefor;

6B108 Systems specially designed for radar cross section measurement usable for
"missiles" and their s'ubsystems;' | |

MTCR TECHNOLOGY

9A005 . Liquid rocket propulsion syétems;

'9A007.a  Solid rocket propulsion systems with a total impulse capacity exceeding 1.1 MNS; -
94008.d Movable nozzle or secondary fluid injection thrust vector control systems,
_ specially designed for solid rocket propulsion systems; '
9A009.a  Hybrid rocket propulsion systems with total impulse capacity exceeding 1.1 MNS;
9A108.c  Thrust vector control sub-systems, speciélly designed for solid rocket propulsion
| systems; ‘
9A119 Individual rocket stages;
9B115 ~ Specially designed "production equjpmén " for the systems, sub-systems and

components specified in 9A005, 9A007.a, 9A008.d, 9A108.c and.9A1 19;
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9B116
9D00!

9D101

9D103

-~ 9E001

9E002

S9E101

Specially designed "production facilities" fo_r-the systems, sub-systems and

components specified in 9A005, 9AOO7.a, 9A008.d, 9A108.c and 9.A1 1§;'

"Software" required for the "development” of equipment or "technoiogy"

speciﬁed 1n 9A005, 9AO'O7 a, 9A008.d, 9A108.c, 9A1 19, 9B'1 15 and 9B116;
"Software" speC1ally deSIgned for the "use" of goods specified in 9B116; '

: "Soﬂware" specially designed for modelling, 51mulat10r1 or design 1ntegrat10n of

the systems spec1f1ed in 9A007 a, 9A108 cor 9Al 19

"Technology” for the "development" of equipment spec1ﬁed in 9A005 9A007. a,

. 9A008d 9B115, 9B116

"Technology" for the "production” of equlpment specxﬁed in 9A005 9AOO7 a,
9A008d 9B115 and9B116 o . ,
"Technology" for the "development” or productlon of equfpment speoiﬁed in

9A108 C.or 9A1 19
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- Financial Statement

~ External trade relations - Proposal for a Council Regulation regardmg export of
' ’ dual use goods -

A

1. TITLE

~

Proposal for Cotmcil Regulation N° ....setting up a Community regime for the control of '
exports of dual-use goods and technology and repealing Regulation (EC) N°3381/94
2. BUDGETARY HEADINGS:
A-7030
3. LEGAL BASIS
« Article 113 of the Treaty of Rorné _ :
» Proposal for Council Regulation No ....setting up a Community regime for the control of

exports of dual-use goods and technology and repealing Regulation (EC) No 3381/94

4. DESCRIPTION OF OPERATION :

The purpose of the Regulation is to establish an efficient export control system at Comrnumty
level concermng dual-use goods. :

' Period covered: indefinite

5. CLASSIFICATION OF EXPENDITﬁRE/REVENUE

Not applicable |

6. TYPE.-OF EXPENDITURE/REVENUE

Not ﬁpplicable

7. FINANCIAL IMPACT ON APPROPRIATIONS FOR OPERATIONS

Not apphcable

8. WHAT ANTI-FRAUD MEASURES ARE PLANNED IN THE PROPOSAL FOR
THE OPERATION ?

Not applicable
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9. ELEMENTS OF COST-EFFECTIVENESS ANALYSIS
Not applicable

10. ADMINISTRATIVE EXPENSES

Actual mobilisation of the necessary administrative resources will depend on. the
Commission’s annual dec1smn on the allocation of resources, taking into account the number
* of staff and additional amounts authorlsed by the budgetary authority. There is no request for
additional staff.

- 10.1

Effect on the number of posts

Type of post Staff to‘be-assigned t0 ', _ Source - ) Duration

managing the operation |- L .
Permanent Temporary | Existing Additional
posts- posts | resources in the | resources
- + ' ) DG .
DGI :
‘.Ofﬁcials ' Al . 1| None : - 1 | None —‘ _permanent
B
, C
| Other resources | None : ‘ ' _
-Total o . 1] . " 1

10.2 Overall ﬁnanciel.impact of human ressources

Amounts E . Method of calcﬁlation ‘

| Officials (see*) 1A | 108.000*ECU - - | 1x108.000 ECU
Temporary staff =~ - none.

Other resources (indicate budget heading) none

Total | 108.Q00*ECU

*By using ex1st1ng ressources necessary to manage the operatlon (calculanon based on.titles A-1, A-2, A-4, A-5
and A-7) :

168



—/'/

-

:

'10.3 Increase in other administrative expenditure as a result of the operation

- : ECU
Budget heading - Amounts Method of calculation
"A-7030 (Meetings) 39.000 ECU 4 meetings (1 day each) a year

Average cost for one national

expert per Member State and

per meeting : 650 ECU

» 4X15x650 ECU
Total | 39.000 ECU ‘ .

The credits will be found in the existing envelope of DG L.
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