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GOVERNMENT NOTICES
GOEWERMENTSKENNISGEWINGS

DEPARTMENT OF TRADE AND INDUSTRY :
DEPARTEMENT VAN HANDEL EN NYW_EF_IHEID
No. 428 Co 10 April 2002

NOTICE UNDER SECTION 13 OF THE NON-PROLIFERATION OF WEAPONS
OF MASS DESTRUCTION ACT, 1993 (ACT NO. 87 OF 1993): DECLARATION
OF CERTAIN GOODS AND TECHNOLOGIES TO BE CONTROLLED AND
CONTROL MEASURES APPLICABLE TO SUCH GOODS

|, Alec Erwln Miriister of Trade and Industry, on the recommendatlon of the South African
Council for the Non-Proliferation of Weapons of Mass Destruction and under section 13 of the
Non-Proliferation of Weapons of Mass Destruction Act (Act No. 87 of 1993) hereby -

(a) in terms of South Africa’s obligations as a State Party to the 1972 Convent:on on the
Prohibition of the Development, Production and Stockpiling of Bacteriological
(Biological) and Toxin Weapons and on their Destruction, prohibit - o

(i) the development, production, stockpiling, acquisition or retention of microbial
or other biological agents or toxins, whatever their origin or method of
production, of types and in quantities that have no justifi catuon for prophylactic,
protective or other peaceful purposes;

(i) the development, production, stockpiling, acquisition or retenition of weapons,
equipment or means of dispersion or delivery specifically designed to use such
agents or toxins for hostile purposes or in armed conflict; ; '

(b)  declare biological agehts and toxins and related manufacturing equipment and
technology that may be used for the manufacture of biological and toxin weapons, as
listed in Annexures A, B and C of this notice to be controlied goods;

() determine that the export, re-export or transit of such godds shall only take place under
a permit issued by the said Council as provided forin Annexure D to this notice;

(d) control the export, re-export or transit of such goods by -

5 ()] authorising the Council to demand from the applicant, on behalf of the
Republic, an end-use certificate - :
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(aa) for the controlled goods to be transferred to the territory of another
country; ' ' :

- (bb)  from the end-user(s) in the country of destinatior;

(cc)  which prowdes mformahon and assurance to the Council in issuing the
- permit; and - :

(dd)  which the applicant must prove to be authentic.

(i)  requiring the registration of all applicants with the Council in accordance with
Section 13(3) of the above-mentioned Act. '

Application forms for perrmts and regnstratlon in terms of Section 13(3) of the above-mentioned
Act are obtainable from:

The Secretariat

South African Council for the Non—Prohferation of Weapons of Mass Destruction
Private Bag X84

PRETORIA

0001

ERWIN
MINISTER OF TRADE AND INDUSTRY
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ANNEXURE A -
L. 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 wmh such cultures, as follows:

'Chiku.nguhya-v'ir‘us:'-'-'

- Eastern equine._é;lctle_;.:hfalitis.\f.irus.;' .

- We‘siem eq.ui.n'eh en;:éphélitis virus;

- Venezuelan equine encf:ephafitis virus;

- Ompoucﬁé wrus t R

- Rocio.virus;

= Dengue fever virus;

- Yellow fever virus;

- Japanese endephalitis \;rirus;

- Tick-borne encephaiiéis comﬁle# | \Inruses | including .Russmn
Spring-Summer encephalitis, Kyasanur Fonest Louping ill, Omsk
haemorrhagic fever and Powassan;

- St Louis encephalitis viléus; |

% Rift Valley fever virus; ;

- Cﬁmean-@ngo haemo;'rhégic fever virus;

- H_ant‘aviruses, induding-;Hantaan;

- Arenaviruses, including Lassa fever, Junin, Machupo and Lymphocytic
choriomeningitis; ; '
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- Variola virus;

- Monkey pox virus,

= 'Wﬁite POX Virus;

Py Ebola virgs; _

e Ma'r_burg;' virus;

Rickettsiae, whéther natural, enhanceflj- or modified, &ther 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:

- Coxiella burnetii;

= Bartonella quintana (Rochalimaea quintana, Rickettsia quintana);

- Rickettsia prowazekii;

- Rickettsia rickettsii;

Bacteria, whether natural, enhanced or modified, either in the form of "isolated
live cultures” or as material, including living material which has been

deliberately inoculated or contaminated with such cultures, as follows:

= Bacillus anthracis;

- Brucella abortus;

- Brucella melitensis;
- Brucella suis;

- Chlamydia psittaci;

- Clostridium botulinum;

- Clostridium perfringens;

- Clostridium tetani;
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- Enterohaemorrhagic Escﬁerichia coli, serotype 0157 and other
verotoxin producing serotypes;

- Francisella tularensis;
™~ Legionella pneumophila; '.
- Burkholderia mallei (Pseudomonas mallei);
- | Burkholderia pseudomallei;-(Pseudomonas pseudomallei);
- Sélmonella typhi; - | |
- Shigella dysenteriée;
—~  Vibrio cholerae;
- Yersinia pestis;
- Yersi.nia pseudotuberbulosi;;;
"Toxins", as follows, and “sub-unit c;>f toxins” thereof:
- Abrin;
. Botulinum tdxins;
- Cholera toxin;
- Clostridium perfringens toxir%s;
- Conotoxin; |
- M-odeccin;
- Ricin;
= Saxitoxin;
- | Shiga toxin;

- Staphylococcus aureus toxins;
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- Tetanus toxin;

- Tetrodotoxin,;

- Trichothecene mycotoxins;

i Verotoxin;

- Microcystin (Cyanginosin);

- Aflatoxin;

- Volkensin;

- Viscum album Lectin 1 (\flscumih);
except:

Any goods specified in (I.c) in the form of a “vaccine”, or “toxoid”".
. ANIMAL PATHOGENS, AS FOLLOWS:

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

- African swine fever virus;

- African horsesickness virus;

- Avian influenza virus, which can be;
a. Uncharacterised; or

b. Defined as having high pathogenicity, as follows:

i Type A viruses with an IVPI (intravenous pathogenicity
index) in six-week-old chickens of greater than 1.2; or
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il Type A viruses, H5 or H7 subtype, for which nucleotide
sequencing has demonstrated muiltiple basic amino
acids at the cleavage site of haemagglutinin;

- Bluetongue virus; .

- Foot and mouth disease vii_'us;

- Goat pox virus;

- Porcine herpes virus (Aujeézky's disease);

= Swine fever virus (Hdg choiera virus);

- Lyssaviruses; .

- Newcastle disease virus;

= ‘Peste des petits ruminants’ virus;

- Porcine enterovirus type 9 (_swine vesicular disease virus);

= Rinderpest virus;

= ' Sheep pox virus;

- Teschen disease virus;

= Vesicular stomatitis virus;

Mycoplasma mycoides (mycoides sé_:), 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
Mycoplasma mycoides (mycoides sc).

exce

Any goods specified in (Il)'in the form of a “vaccine".
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. GENETICALLY MODIFIED "MICRO-ORGANISMS", AS FOLLOWS:

Genetically modified "micro-organisms" or genetic elements that contain nucleic
acid sequences associated with pathogenicity of organisms specified in (l.a) to
(I.c) or (1) or (IV);

Genetically modified "micro-organisms" or genetic elements that contain nucleic
acid sequences coding for any of the "toxins" specified in (l.d) or “sub-units of
toxins” thereof.

IV. PLANT PATHOGENS, AS FOLLOWS:

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: '

- Xanthomonas albilineans;

- Xanthomonas campestris pv. citri, including strains referred to as
Xanthomonas campestris pv. citri types A, B, C, D, E or otherwise
classified as Xanthomonas citri, Xanthomonas campestris pv.
aurantifolia, Xanthomonas campestris pv. citrumelo, Xanthomonas
axonopodis pv. citri, Xanthomonas axonopodis pv. citrumelo,
Xanthomonas axonopodis pv. aurantifolii;

- Xanthomonas oryzae pv. oryzae;

- Xylella fastidiosa,;

Fungi, whether natural, enhanced or modified, eitherin the form of "isolated live

cultures” or as material which has been deliberately inoculated or contaminated

with such cultures, as follows:

- Colletotrichum kahawae (Colletotrichum coffeanum var. virulans);

= Cochliobolus miyabeanus (Helminthosporium oryzae);

= Deuterophomonas tracheiphila (syn. Phoma tracheiphila);

- Microcyclus ulei (syn. Dothidella ulei);
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- Monilia rorei (syn. Moniiiolg:)hthora mrgi)-;

- Puccinia graminis (syn. chcinia graminis f. sp. tn’tiéi);

- Puécinié:stﬁifbnnis (syn. F_;’uccinia glumarum);

- 'Magnaporthe grisea (Pyﬁ&ularia grisea!Pyricuiaria. oryzae);

s _' éc;_le:ro_tin'ia_ .;.c\iero_}t;iorqm;;

Viruses, whether natural, enhanc;d or modifi e’cl‘e.ither in the .fOI'ITI of "isolated
_live cultures" or as material, mcludmg living material which has been

dehberately inoculated or contammated wuth such cultures as follows

- Banana bunchy top virus.
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ANNEXURE B

. EQUIPMENT CAPABLE OF USE IN HANDLING BIOLOGICAL MATERIALS, AS
FOLLOWS:

Complete biological containment facilities at P3, P4 containment level,

Tech_niggl_ Note:
P3or P4 (BL3, BL4._ L3, L4) pontéinment levels are as specified
in the WHO Laboratory Biosafety Manual (Geneva, 1983).

" Fermenters capable of cultivation of pathiogenic “micro-organisms”, viruses or

capable of toxin production; without the propagation of aerosols, and having
a total capacity of 100 litres or more; '

Technical Note:

Fermenters include Dbioreactors, chemostats and
continuous-flow systems.

Centrifugal separators, capable of continuous separation without the
propagation of aerosol_s, having all the following characteristics:

Flow rate exceeding 100 litres per hour:

'~ Components of polished stainless steel or titanium;
‘- " Double ormultiple sealing joints within the steam containment area; and

— Capable of in-situ steam sterilisation in a closed state;

Technical Note:
Centrifugal separators include decanters.

Cross-flow filtration equipment, capable of continuous separation without the
propagation of aerosols, having both of the following characteristics:

- Equal to or greater than 5 square mefres; and
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- Capable of in-situ sterilisation:

Steam sterilisable freeze-drying equipment 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 incorporates or is contained in P3 or P4 containment hoﬁsing,
as follows:

- Independently ventilated protective full or half suits;
- Biological safety cabinets or isolatbrs which allow manual operations
~ to be performed within, whilst providing an environment equivalent to

Class Il biological protection;

Note: In (1..2), isolators include flexible isolators, drying boxes,
anaerobic chambers and glove boxes.

Chambers designed for aerosol chaﬂenge testing \mth rnicm-orgamsms or
"toxins" and having a capacity of 1'm® or greater;

Equipment forthe micro-encapsulation of live micro-organisms and toxins in the
range of 1-10 um particle size, specifically:

- Interfacial polycondensors;
= Phase separators;

Fermenters of less than 1 00-litre capacity with special emphasis on aggregate
orders or designs for use in combined systems;

Conventional or turbulent air-flow clean-air rooms and self-contained fan-HEPA
filter units that may be used for P3 or P4 containment facilities.
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ANNEXURE C
. . "Technology" required for the "use" of goods specified in ANNEXURE A

I “Technology”, including licences, .designed for the manufacture of equipment
specified in ANNEXURE B. -
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ANNEXURE D

Depending on the circumstances, the following permits may be issued by
the South African Council for the Non-Proliferation of Weapons of Mass
Destruction to organisations that have been registered with the Council for
the export or transfer of goods that have been indicated in ANNEXURE A or
equipment indicated in ANNEXURE B

a. Individual Permit (for a single transfer of fixed goods, a fixed country,
fixed end-user or supplier, and fixed place of export or transfer);

b. Individual Isst:e-on-reque‘stiPemiit (for a number of approved single
transfers of fixed goods, a f xed country, fixed end-user or supplier,
and fixed place of export or transfer);

c. Open Multiple Permit (for multiple transfers of fixéd goods, a fixed
: country, fixed end-user or supplier, and fixed place of export or
transfer).
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No. 428

10 April 2002

KENNISGEWING KRAGTENS ARTIKEL 13 VAN DIE WET OP DIE NIE-
PROLIFERASIE VAN WAPENS VAN GROOTSKAALSE VERNIETIGING,
1993 (WET NO. 87 VAN 1993): VERKLARING DAT BEPAALDE
GOEDERE EN TEGNOLOGIEE BEHEER WORD EN
BEHEERMAATREELS VAN TOEPASSING OP SODANIGE GOEDERE

Ek, Alec Erwin, Minister van Handel en Nywerheid, op- aanbeveling van die Suid-
Afrikaanse Raad vir die Nie-proliferasie van Wapens van Grootskaalse Vernietiging en
kragtens artikel 13 van die Wet op die Nie-proliferasie van Wapens van Grootskaalse
Vernietiging, 1993 (Wet No. 87 van 1993) -

(a) | verbied hierby in terme van Suid-Afrika se verpliglinge as Stateparty tot die
Convention on the Prohibition of the Development, Production and Stockpiling of
Bacteriological (Biological) and Toxin Weapons and on their Destruction van 1972

(i) die ontwikkeling, vervaardiging, opberging, verkryging of retensie van
mikrobiese of ander biologiese agense of toksiene, wat ook al hul
oorsprong of vervaardigingsmetode, van tipes en in hoeveelhede wat geen

regverdiging vir profilaktiese, beskermende of ander vredesdoeleindes het

nie; '

(i) die ontwikkeling, vervaardiging, opberging, verkryging of retensie van
wapens, toerusting of verspreidings- of afleweringsvermoéns wat spesifiek
ontwerp is om sodanige agense of toksiene vir vyandige doeleindes of in
gewapende stryd te gebruik;

(b) verklaar hierby biologiese agense en toksiene en verwante
vervaardigingstoerusting en tegnologie wat gebruik kan word vir die vervaardiging
van biologiese en toksienwapens, soos gelys in Bylaes A, B, en C van hierdie
kennisgewing, tot beheerde goedere.
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(c) bepaal hierby dat die uitvoer, heruitvoer of deurvoer van sbdanige goedere slegs
mag plaasvind kragtens 'n pemmit uitgereik deur genoemde Raad, waarvoor
voorsiening gemaak word in Bylae D van hierdie kennisgewing;

(d) beheer hierby die uitvoer, heruitvoer of deurvoer van sodanige goedere deur —

0] namens die R_épubliek die Raad te magtig om van die aansoeker 'n
eindgebruikseftif kaat te vereis -

(aa) virdie oorplamng van beheende goedere na die grondgebled van'n
ander land; -

(bb) van die eindgebruikers m die land van bestemming;

(cc) watinligting en versekering verskaf aan die Raad by die uitreik van
die permit; en

(dd)  wat die aansoeker as ou.itentiek moet bewys.

(i) van alle aansoekers registrasie by die Raad te vereis, in ooreenstemming
met artikel 13(3) van die bogenoemde wet.

Aansoekvorms vir permitte en registrasie ingevolge artikel 13(3) van bogenoemde Wetiis -
verkrygbaar van: _

Die Sekretariaat

Suid-Afrikaanse Raad vir die Nm-prolaferasue van Wapens van Grootskaalse
Vernietiging

Privaat Sak X84

PRETORIA

0001

ERWIN
MINISTER VAN HANDEL EN NYWERHEID
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AANHANGSEL A
MENSLIKE PATOGENE, SOONOSE EN "TOKSIENE", SOOS VOLG:
Virusse, hetsy natuurlik, met verhoogde virulensie of gemodifiseer, hetsy in die

vorm van "geisoleerde lewende kulture" of as materiaal, insluitende lewende
materiaal wat doelbewus geinokuleer of gekontamineer is met kuiture, soos volg:

- Chikunguniya- virus;

i Qosterse perde-enkefalitisvirus;

- Westerée perde-enkefalitisvirus;

- Venezuelaanse perde-enkefalitisvirus;

- Oropouche-virus;

- Rocio-virus;

= Dengue—koorsvirus;

- Geelkoorsvirus;

- Japanneée enkefalitis-virus;

- Bosluisgedraagde enkefalitiskompleksvirusse, insluitende Russiese Lente-
Somer-enkefalitis-, Kyasanurwoud-, loupsiekte-, Omsk-hemorragiesekoors-
en Powassan-virus;

- St. Louis-enkefalitisvirus;

- Slenkdlalkoorsvirus;

- Krim-Kongo-hemorragiesekoorsvirus;

- Hantavirusse, insluitende Hantaan;

- Arenavirusse, insluitende die Lassakoors-, Junin-, Machupo- en
Limfositiese choriomeningitisvirus;

- Variolavirus;
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Aappokkevirus;

Witpokkevirus;
Ebolavirus;

Marburgvirus;

Rickettsiae, hetsy natuurlik, met verhoogde virulensie of 'gemodifiseer, hetsy in die
vorm van "ge‘isolee_rde_lewende kulture" of as materiaal, insluitende lewende
materiaal wat doelbewus geinokuleer of gekontamineer is met kulture, soos volg:

Coxiella burnetii;
Bartonella quintana (Rochalir_naea quint.éna,_Rickettsia quintana); -
Rickettsia prowazekii;

Rickettsia rickettsii;

Bakterié, hetsy natuurlik, met verhodgde virulensié of _gemodiﬁseer, hetsy in die

“vorm van "geisoleerde lewende kulture" of as materiaal, insluitende lewende
- materiaal wat doelbewus geinokuleer of gekontamineer is met sodanige kulture,

soos volg:

Bacillus anthfacis;
Brucella abortus;
Brucella melitensis;
Brucella suis;
Chlamydia psittaci;
Clostridium botulinum;
Clostridium perfringens;

C}ostridium tetani;
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- Enterohemorragiese Escherichia coli, serotipe 01 5? en ander verotoksien-
_produserende serotipes;

- * Francisella tularensis;

- Légioneila pneumophila;

- B Bﬁrkholderia mallei (Pseudomonas maliei);

= Burkholderia pseudomallei (Pseudﬁ;;t';onas p.seudomailei):;ﬁ
- ISaIr_noneila typhi; | -
-~ . Shigella dyseﬁten‘ae; |

- Vibrio cholerae;

- . Yersinia pestis;

- Yersinia-pseudotuberculosis; 3
"Toksiene", soos volg, en "subeenheid van toksiene" daarvan:

- Abrien;

o Botulinum-toksiene;

- Cholera.-toksien;

- Clostridium perfringens-toksiene,
- Konotoksien,

- Modecc':in;

- Risien;

_ Saksitoksien:

e ~ Shigatoksien;

- Stéﬁlokokkus aureus-toksiene;
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- - Tetanustoksien;

- Tetrodotbksien;

S TﬁgotaSeenmikofokSien;

. = Verotoksien;

- Mikmsistien (Sianginosien); \
- Afiatoks;i-en;l |
-. Vﬁlkeﬁ#ien; ‘_
= \ﬁskﬁm album_Lektien 1 .(Viska;mien);

uitgesonderd:

Enige goedere gespesifiseer in (l.c) |n die vorm van 'n "entstof", of "toksoied".

DIEREPATOGENE, SOOS VOLG:

Virusse, hetsy natuurlik, met verhoogi:la virulensie of gemodifiseer, hetsy in die
vorm van "geisoleerde lewende kulture" of as materiaal, insluitende lewende
materiaal wat met opset geinokuleer of gekontamineer is met sodanige kulture,
s00s volg: '

- Afrikaanse-varkpesvirus;

- Perdesiektevirus;:

— - Aviéregriepvirus, wat -

a. ongekarakteriseer is; of
b.  omskryf word om ho& patogenisiteit te h&, soos volg:
i Tipe A-virusse met 'n IVPl (intraveneuse

patogenisiteitsindeks) by kuikens van ses weke oud, van
‘meeras 1.2; of o .
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ii. Tipe A-virusse, H5- of H7-subtipe, waarvoor nukleotied-
volgordebepaling veelvuldige basies aminosure vertoon het
by die splitsplek van hemagglutinien;

- Bloutongvirus;
- Bek-en-klou-seer-virus;
- Bokpokkevirus;

- Varkherpesvirus (Aujeszky se siekte),

= ‘Europese-varkpesvirus (Varkcholeravirus),

- Lyssavirusse,

- Newcaétle-siekte—virus;

- ‘Peste des petits ruminants’-virus;

- Vark-enterovirus tipe 9 ( vark-vesikulére-siekte-virus);
- Rinderpeévirus;

- Skaappokkevirus;

- Teschen-siekte-virus;

- Vesikulére stomatitis-virus;

Mycoplasma mycoides (mycoides sc), hetsy natuurlik, met verhoogde virulensie of

gemodifiseer, hetsy in die vorm van "geisoleerde lewende kulture" of as materiaal
insluitende lewende materiaal wat met opset geinokuleer of gekontamineer is met
sodanige Mycoplasma mycoides (mycoides sc).-

Uitgesonderd:

Enige goedere gespesiﬁseer in () in die vorm van 'n "entstof".
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GENETIES GEMODIFISEERDE ™ MIE(RO-ORGANISM_ES", SO0S VOLG:

Geneties gemodifiseerde “mikro—orbanismes" of genetiese elemente wat

- nukleiensuursekwense bevat wat geassosieer word met die patogenrsntelt van

organismes gespesnﬁseer in (I.a) tot (I c) of (ll) of (IV);

Geneties gemodifiseerde "mikro-organismes" of geheti’e’se' elemente wat
nukleiensuursekwens bevat wat kodeer vir enige van die “toksiene" gespesmseer
in (1.d) of "sub-eenheid toksiene" daarvan. ;

L
[

PLANTPATOGENE, SOOS VOLG:

Bakterieg, hetsy natuurlik, met verhoogde virulensie of gemodifiseer, hetsy in die
vorm van "geisoleerde lewende kulture" of as materiaal wat met opset geTnokuIeer
of gekontamlneer is met sodanige kulture, soos volg:

- Xanthomonas albilineans;

- Xanthomonas campestris pv. citri insluitende stamme genoem
Xanthomonas campestris pv. citri-tipes A, B, C, D, E of andersins
geklassifiseer as Xanthomonas citri, Xanthomonas campestris pv.
aurantifolia, Xanthomonas campestris pv. citrumelo, Xanthomonas
axonopodis pv. citri, Xanthomonas axonopodis pv. c:trumelo Xanthomonas
axonopodis pv. aurantifolii;

- Xanthomonas oryzae pv. oryzae;

- Xylella fastidiosa;

Swamme, hetsy natuurlik, met verhoogﬁde virulensie of gemodifiseer, hetsy in die
vorm van "geisoleerde lewende kulture"; of as materiaal wat met opset geinokuleer
of gekontamineer is met sodanige kulture, soos volg:

- Colletotrichum kahawae (Collet@tﬁchum coffeanum var. virulans);

- Cochliobolus miyabeanus (Helminthosporium oryzae);

- Deuterophomonas tracheiphila (sin. Ph'orna tracheiphila);

- Microcyclus ulei (sin. Dothidella ulei);
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- Monilia rorei (syn. Moniliophthora rorei);

- Puccinia graminis (sin. Puccinia graminis f. sp. tritici);

- Puccinia striiformis (sin. Puccinia glu.mardm);

- Magnaporthe grisea (Pyricularia grisea/Pyricularia oryzae),

- Sclerotinia sclerotiorﬁm;

Virusse, hetsy natuurlik, versterk of gemodifiseer, hetsy in die vorm van
"geisoleerde lewende kulture" of as materiaal, insluitende lewende materiaal wat

met opset geinokuleer of gekontamineer is met sodanige kulture, soos volg:

- Banana Bunchy Top-virus.
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AANHANGSEL B

TOERUSTING WAT GEBRUIK KAN WORD BY DIE HANTERING VAN
BIOLOGIESE MATERIALE S00Ss VOLG

Volledige blologlese beskermingsfasiliteite op P3-, P4-be_>sketmingsvlak;
Tegniese opmerking: |
P3 of P4 (BL3, BL4, L3, Ld)-beskermingsviakke is soos

gespesifiseer in die WGO se handboek vir Laboratonumveiligheld
; (Genéve 1983). i - -
|
Fermenteerders geskik vir die kweek van patogeniese "mikro-organismes", virusse,
of geskik vir toksienproduksie, sonder'die propagenng van aérosols en wat 'n
totale kapasiteit van 100 I:ter of meer het

Tegniese opmerking:

Fermenteerders insluitende bioreaktors, chemostate en
volgehouevioeistelsels. '

Sentrifugale skeiers, geskik vir volgehouevloei-skeiding sonder die propagering
van aérosols, wat al die volgende kenrnerke het:

- Vloeikoers wat 100 liter pe'r__g'ur odrskry:
- Kom.ponen_te van gepoleerde vlekvrygtaal of -titanium;
- Dubbele of veelv-uldige afd'ignaté binne die stoomi.nperkruimte; en
- Geskik vir in situ-sterilisasie in 'n gesiote toestand;
Tegniese opmerking: j.
Sentrifugale afskeiers onjvat afgieters.

Kruisvloeifiltreertoerusting, met die vermbé van volgehouevioei-skeiding sonder die
voortplanting van aérosols, wat oor beide die volgende kenmerke beskik:

- Gelyk aan of groter as vyf vieﬂta‘fnte meter; en
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- Geskik vir in situ-sterilisasie;

Stoomsteriliseerbare vriesdroogtoerusting met 'n kondensatorkapasiteit van meer
as 50 kg ys in 24 uur en minder as 1 000 kg ys in 24 uur;

Toerusting wat P3- of P4-beskerming inkorporeer of daarin bevat word, soos volg:

—  Onafhanklik geventileerde beskermende vol- of haif-oorpakke;

- Bioveiligheidskabinette of - isolators, wat handbediening daarbinne toelaat,

terwyl 'n omgewing ekwivalent aan Klas |ll- biobeskerming verskaf word,;

Opmerking: In (.f.2) omvat isolators buigsame isolators,
droogdromme, anaérobiese kamers en handskoen
~ isolators.

Kamérs wat ontwerp is vir aérosol-.daagtdetsing met "mikro-organismes" of
"“toksiene", en wat 'n kapasiteit van 1 m ° of groter het.

Toerusting vir die mikro-enkapsulering van lewende mikro-organismes entoksiene
wat wissel van 1 — 10 ym-deelijiegrootte, spesifiek:

- Tussenviak-polikondensators;
- Faseskeiers;

Fermenteerders met ‘n kapasiteit van minder as 100 liter met spesiale klem op
aggregaatordes of -ontwerpe vir gebruik in gekombineerde stelsels.

Konvensionele of turbulentevloei-skoonlugkamers en selfstandige-waaier-HEPA-
filtereenhede wat gebruik kan word vir P3- of P4-beskermingsfasiliteite.
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AANHANGSEL C

"Tegnologie" vereis vir die "gebruik" van goedere gespesifiseer in AANHANGSEL
A. ' -

"Tegnologie", insluitende lisensies, bedoel vir die vervaardiging van toerusting
gespesifiseer in AANHANGSEL B. -
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AANHANGSEL D

L Na gelang van omstandighede kan die volgende permitte uitgereik word deur
.. die Suid-Afrikaanse Raad vir die Nie-Proliferasie van Wapens van Grootskaalse
Vernietiging aan organisasies wat by die Raad geregistreer is vir die uitvoer of
~ oorplaas van goedere wat in AANHANGSEL A of toerusting wat in
- AANHANGSEL B aangedui word:

- a Individuele Permit {vir' h enkele oorplasing van vaste goedere, n bepaaide
" land, bepaalde elndgebruiker of verskaffer en vaste plek van uitvoer of
' oorplasmg),

b. Individuele Uitreiking-op-versoek-permit (vir'n aantal goedgekeurde enkele
' oorplasings van vaste goedere, 'n bepaalde land, 'n bepaalde
- - eindgebruiker of verskaffer, en 'n vaste plek van uitvoer of oorplasing);

c. Ope Veelvuldige Permit (vir veelvuldige oorplasings van vaste goedere, n
" bepaalde land, bepaalde elndgebrulker of verskaffer, en vaste plek van
uitvoer of oordrag).
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No. 429 . .. 10 April 2002

‘NOTICE IN TERMS OF SECTION 13 OF THE
NON-PROLIFERATION OF WEAPONS OF MASS DESTRUCTION ACT, 1993

DECLARATION OF CERTAIN MISSILE TECHNOLOGY AND RELATED ITEMS AS
CONTROLLED GOODS AND CONTROL MEASURES APPLICABLE TO SUCH
GOODS

1 . Alec Erwsn Mlmster of Trade and Industry, on tha recommendatson of the South
African Council for the Non-Proliferation of Weapons of Mass Destruction, under
section 13 of the Non-Proliferation of Weapons of Mass Desh'uctlon Act, 1993 (Act No.
87 of 1993) hereby -

(a) declare all items listed in the Mr*ssule Technology Control Regu'ne (MTCR)
Equipment and Technology Annex, dated 14 October 1999 as quoted in Schedule
A to this notice, to be controlled goods;

(b) determme that the :mport expon re-export and trans:t of such controlled goods
shall take place only under a permit issued by the said Councnl established under
section 4 of the said Act; .

(c) determine that the local transfer or sale of such controlled goods by a person
contemplated in section 13(3) of the said Act may take place only if the receiver of
the goods has been registered in terms of this said section and the said Council
was informed by means of a declaration of the transaction by the supplier; and

(d) repeal Government Notice No. R.1789 of 14 October 1994. |

2. Application forms for permits and regrstra‘hons in terms of sectlon 13{3) of the
aforementioned Act are obtainable from: |

The Secretariat

South African Council for the Non-Prohferatlon of Weapons of Mass
Destruction :
Private Bag X84

PRETORIA

0001

C ERWIN,
Minister of Trade and Industry
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SCHEDULE A

CONTROLLED GOdDS CONCERNING MISSILE TECHNOLOGY

AND RELATED ITEMS

QUOTE
1. INTRODUCTION
(a) This Annex consists of two categories of items, which term includes

(b)

equipment, materials, "software" or "technology”. Category 1 items, all of
which are in Annex items 1 and 2, are those items of greatest sensitivity. If a
Category 1 item is included in a system, that system will also be considered
as Category |, except when the incorporated item cannot be separated,
removed or duplicated. Category Il items are those items in the Annex not
designated Category |. '

In reviewing the proposed applications for transfers of complete rocket and

“unmanned air vehicle systems described in ltems 1 and 19, and of equipment,

" materials, "software" or "technology" which is listed in the Technical Annex, for

(@

potential use in such systems, the Government will take account of the ability to
trade off range and payload.

General Technology Note:

‘The transfer of "technology" directly associated with any goods controlled in

" the Annex is controlled according to the provisions in each ltem to the extent

permitted by national legislation. The approval of any Annex item for export
also authorizes the export to the same end user of the minimum "technology”

" required for the installation, operation, maintenance, and repair of the item.

(d)

Nofe:

Controls do not apply to “technology"” "in the public domain” or to "basic

scientific research”.

General Software Note:
The Annex does not control "software" which is either:

1. Generally available to the public by being :

a. Sold from stock at retail selling points without restriction, by means of:
1. Over-the-counter transactions; .
2. Mail order transactions; or
3. Telephone call transactions; and

b. Designed for installation by the user without furthér substantial
support by the supplier; or
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2. *“Inthe public domain".

Note:
The General Software Note only applies to general purpose, mass. market
software

2. DEFINITIONS
For the purpose of this Ann_ex, the following-deﬁnitions apply:

"Basic scientific research" i o
Experimental or theoretical work undertaken pnncupal ly to acquire new
knowledge of the fundamental principles of phenomena or observable fac‘ts
not primarily directed towards a specn‘" ic practlcai aim or ob;ectlve

"Development" :
Is related to all phases prior to "productlon" such as:.

- design _ g
- design research
- design analysis
- design concepts
- assembly and testing of prototypes
- pilot production schernes
- design data
- process of transforming desngn datainto a product
- configuration design
- integration design
- layouts '

“In the public domain"
This means "software" or "technology" which has been made available
without restrictions upon its further dissemination. (Copyright restrictions do
not remove "software" or "technology" from belng "in the publtc domain".)

"Microcircuit"
A device in which a number of passwe and/or active elements are considered
as indivisibly associated on or within a continuous structure to perform the
function of a circuit.

"Microprogrammes" ;
A sequence of elementary mstructlons maintained in a special storage, the
execution of which is initiated by the introduction of its referenoe instruction
register.

"Production” i
Means all production phases such as:
- production engmeenng
- manufacture :
- integration
- assembly (mountlng)
-~ inspection
- testing
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© = quality assurance

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

"Production facilities" :
Means equipment and specially designed "software" therefor integrated into
installations for "development" or for one or more phases of "production”.

"Programmes" :
A sequence of instructions to carry out a process in, or convertible into, a
form executable by an electronic computer.

"Radiation hardened" T _
Means that the component or equipment is designed or rated to withstand
radiation levels which meet or exceed a total irradiation dose of 5 x 10° rads
(Si). -

"Software"
A collection of one or more "programmes", or "micro-programmes", fixed in
any tangible medium of expression.

"Technology" _
Means specific information which is required for the "development”,
"oroduction” or "use" of a product. The information may take the form of
"technical data" or "technical assistance".

"Technical assistance"
May take forms such as:
. = instruction
- skills
- training
- working knowledge
- consulting service

"Technical data"
May take forms such as:

-  blueprints

- plans

- diagrams

- models

- - formulae

- engineering designs and specifications

- manuals and instructions written or recorded on other media or
devices such as:
- disk

--  read-only memories

23308—1
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- operation

- installation (including on-site installation)
= maintenance :

- repair

- overhaul

- refurbishing

3. TERMINOLOGY

Where the following terms appear in the text, they are to be understood accerding
to the explanations below:

(a) "Specially designed" describes equipment, parts, components or "software"
which, as a result of "development", have unique properties that distinguish
them for certain predetermined purposes. For example, a piece of equipment
that is "specially designed" for use in a missile will only be considered so if it
has no other function or use. Similarly, a piece of manufacturing equipment
that is "specially designed" to produce a certain type of component will only
be considered such if it is not capable of producing other types of
components.

(b) "Designed or modified" describes equipment, parts or components which, as
a result of "development," or modification, have specified properties that
make them fit for a particular application. " Designed or modified" equipment,
parts, components or "software" can be used for other applications. For
example, a titanium coated pump designed for a missile may be used with
corrosive fluids other than propellants. -

(c) "Usable in" or "capable of" describes equipment, parts, components or
"software" which are suitable for a particular purpose. There is no need for
the equipment, parts, components or "software" to have been configured,
modified or specified for the particular purpose. For example, any military
specification memory circuit would be "capable of" operation in a guidance
system. :

(d) "Modified” in the context of "éoﬂware" describes “software” which has been
intentionally changed such that it has properties that make it fit for specified

purposes or applications. Its properties may also make it suitable for
purposes or applications other than those for which it was “modified”.

CATEGORY |
ITEM1  COMPLETE DELIVERY SYSTEMS

1.A. EQUIPMENT, ASSEMBLIES A:ND COMPONENTS

1.A.1. Complete rocket systems (incltiding ballistic missile systems, space launch
vehicles, and sounding rockets) capable of delivering at least a 500 kg payload
to a range of at least 300 km. :

00222705—2 i ' 23308—2
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1.A.2. Complete unmanned air vehicle systems (including cruise missile systems,
- target drones and reconnaissance drones) capable of delivering at least a 500
kg payload fo a range of at least 300 km. .
1.8. TEST AND PRODUCTION EQUIPMENT |
1.B.1. “Production facilities” Spébially designed for the systems specified in 1.A.
 1.C. MATERIALS
_None. . -
1.D. SOFTWARE

1.D.1'. "Software" specially designed or modified for the “use” of “production facilities”
. specified in 1.B. e g o F Yyt
1.D.2. "Software" which coordinates the function of more than .
one subsystem, specially designed or modified for "use" in systems specified in
1A '
1.E. TECHNOLOGY

1.E.1. "Technology", in accordance with the General Technblogy Note', for the
“"development", "production" or "use" of equipment or "software" specified in
1A, 1.B.,or 1.D. : : i ' :

ITEM 2 COMPLETE SUBSYSTEMS USABLE FOR COMPLETE DELIVERY
SYSTEMS

2A . EQUIPMENT, ASSEMBLIES AND COMPONENTS
2.A.1. Complete subsystems usable in the systems specified in 1.A., as follows:
a. Individual rocket stages usable in the systems specified in 1.A.;

" b. Re-entry vehicles, and equipment designed or modified therefor, usable in the
systems specified in 1.A., as follows, except as provided in Note 1 below for
those designed for non-weapon payloads: :

1. Heat shields, and components thereof, fabricated of ceramic or ablative
materials;

2. Heat sinks and components thereof fabricated of light-weight, high heat
capacity materials;

3. Electronic equipment specially designed for re-entry vehicles;

c. Solid propellant rocket motors or liquid propellant rocket engines, usable in the
systems specified in 1.A., having a total impulse capacity of 1.1 x 10° Ns (2.5 x
10°%ib.s) or greater, y o _
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Note:

Liquid propellant apogee engines specified in 2.A.1.c., designed or modified for
satellite applications, may be treated as Category I, if the subsystem is
exported subject to end use statements and quantity limits appropriate for the
excepted end use stated above, when having all of the following parameters:

a. nozzle throat diameter of 20 mm or less; and

b. combustion chamber pressure of 15 bar or fsss

d. “Guidance sets’, usable in gthe systems specified in 1.A., capable of achieving
system accuracy of 3.33% or less of the range (e.g.'a "CEP” of 10 km or less at
a range of 300 km), except as provided in Note 1 below for those designed for
missiles with a range under 300 km or manned aircraft; -

Techm’caf Notes:

1. A ‘guidance set’ mtegretes the process of measuring and compuﬁng a
vehicle's position and velocity (i.e. navigation) with that of computing and
- sending commands to the vehicle's flight oontm! systems to correct the

trajectory.

2. 'CEF’ (circle of equal ﬁmbabmty) is a measure of-eocuracy, defined as the
radius of the circle centred at the target, at a specific range, in which 50% of
the pa yfoads impact.

e. Thrust vector control sub«systems usable in the systems specnf edin1.A,,
except as provided in Note 1 below for those designed for rocket systems that
do not exceed the range/payload capability of systems specified in 1.A.;

Technical Note: |

2.A.1.e. includes the foi!omng methods of acmewng thrust vector contro!
Flexible nozzle;
' _Ffuﬂ or secondary gas :n;ect:on
Movable engine or nozzle;
. Deflection of exhaust gas stream (et vanes or pmbes)
Use of thrust tabs. = |

D0 T

f. Wespon or wsrhead saﬂngi arming, fusing, and firing niechamsms usable in
the systems specified in 1.A., except as provided in Note 1 below for those
designed for systems other then those speclf ied in 1 A :

Theexceptlonsm 2A.1.b, 2A 1c 2A 1.d, 2.A.1.e. and 2.A.1.f. above may be
treated as Category Il if the subsystem is exported subject to end use stafements
and quantity limits appropriate for the excepted end use stated above

2 B. TEST AND PRODUCHON EQUIPMENT

2 B.1. “Production facilities” specially deStgned for the subsystems specified i in 2A

2.B.2. "Production equipment” specially designed for the subsystems specified in 2.A.
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2.C.
2.D.
Z2DA.
2D.2

2.D3.

| the:

MATERIALS
Noné. .
SOFTWARE

"Software" speciélly deSigned or modified for the “use” of “production facilities”
specified in 2.B.1. : ' ' _ -

“Soﬂware"specially_ designed or modified for the “use” of rocket motors or engines
specified in 2.A.1.c. ; '

: "Sbftware”, speéially designed or modified for the “use” of ‘guidance sets’ specified |

in2.A.1.d. :

© 2.D.3. includes "software”, specially designed or modified to enhance the

2D4.

2.D.5.

2.D.6.

- performance of “guidance sets” to achieve or exceed the accuracy specified in
2A14d. -

“Software” specially designed or modified for the “use” of subsystems or
equipment specified in 2.A.1.b.3.. -

“Software” specially designed or modified for the “use” of systems in 2A1e.

“Software” specially designed or modified for thé “use” of systems in 2.A.1.f.

Note: | ' .

Subject to end-use statements appropriate for the excepted end-use, “software”

controlled by 2.D.2. - 2.D.6. may be treated as Category Il as follows:

1. Under 2.D.2. if specially designed or modified for liquid propellant apogee
engines, designed or modified for satellite applications as specified in the Note
to 2A.1.c,; ' _

2. . Under 2.D. 3. if designed for missiles with a range of under 300 km or manned
- aircraft, - .

3. Under 2.D.4. if specially designed or modified for re-entry-vehicles designed for

non-weapon payloads; S

4. Under 2.D.5. if designed for rocket systems that do not exceed the range
payload capability of systems specified in 1.A.;

5. Under ZD 6. if designed for systemé other than those specified in 1.A.

2.E.

2.EA:.

TECHNOLOGY

"Technology", in accordance with the General Technbiogy Note, for the
"development", "production” or "use" of equipment or "software" specified in 2.A.,
2.B. or 2.D. : -
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- CATEGORY I
ITEM3  PROPULSION COMPONENTS AND EQUIPMENT

3.A. EQUIPMENT ASSEMBLIES AND COMPONENTS

3.A1. Lightweight turbojet and turbofan engines ( mcludmg turbocompound englnes)
usabie in the systems speczﬁed in 1 A that are small and fuel efﬁcaent, as follows:

a. Engmes having both of the followmg maractenstacs o B
1. Maximum thrust value greater than 1,000 N (achieved un-lnstalled]
- excluding civil certified engines with a maximum thrust value greater than
8,890 N (achieved un-installed); and
2. Specific fuel consumption of 0.13 kg N7 h™ or less (at sea level static and
standard condltlens) _

"b. Engines designed or modlf ed for systems spec:lﬁed in 1 A regardless of thrust
or specific fuel consumptlon

Note:

Engines specified in 3. A 1. may be exported as part of a manned a:rcmﬂ‘ orin
quantities appropriate for replacement parts for a manned aircraft.

3.A.2. Ramjet/scramjet/pulse jetfcomblned cycle engines, including devices to regulate
combustion, and specially desngned components therefor, usable in the systems
specrfled in1.A. _

3.A.3. Rocket motor cases, msulatuen components and nozzles therefor -usable in the
systems specified in 1 A

Technical Note:

In 3.A.3. “insulation” intended to be applied to the oomponents of a rocket motor, i.e.
the case, nozzle inlets, case closures, includes cured or semi-cured compounded
rubber components comprising sheet stock containing an insulating or refractory
matenaf h‘ may also be tncorporated as stress relief boots or ﬂaps :

Note:
Refer to 3.C.2. for ‘insulation’ niat'eﬁaf in bulk or sheet form.

3.A.4. Staging mechanisms, separatxon mechanisms, and interstages therefor, usable in
the systems specified in 1.A.

3.A.5. Liquid and slurry propellant (including oxidisers) control systems, and specially
designed components therefor, usable in the systems specified in 1.A., designed or
-modified to operate in vibration: enwronments of more than 10 g RMS between 20 Hz
and 2 kHz. '
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3.A6.

3.B.

3.B.1.

3.B.2.

3.B.3.

3.C.

3.C1.

Nofes:

1. The only servo valves and pumps specified in 3.A.5. are the following:

a. Servo valves designed for flow rates of 24 litres per minute or greater, at an
absolute pressure of 7,000 kPa (1,000 psi) or greater, that have an actuator
response time of less than 100 ms; '

b. Pumps, for liquid propellants, with shaft speeds equal to or greater than

8 000 RPM or with discharge pressures equal to or greater than 7,000 kPa
(1,000 psi).

2. Systems and components specified in 3.A.5. méy be exported as part of a
satellite. |

Hybrid rocket motors and specially designed components therefor, usable in the
systems specified in 1.A.

TEST AND PRODUCTION EQUIPMENT

“Production facilities’ specially designed for equipment or materials specified in 3.A.
or 3.C. :

“Production equipment” specially designed for equipment or materials specified in
3.A or3.C.

Flow-forming machines, and specially designed components therefor, which:

a. according to the manufacturers technical specification can be equipped with
numerical control units or a computer control, even when not equipped with such
units at delivery; and

b. have more than two axes which can be co-ordinated simultaneously for
contouring control.

Technical Note:

Machines combining the function of spin-forming and flow-forming are, for the
purpose of this item, regarded as flow-forming machines.

Note:

This item does not include machines that are not usable in the “production” of
propulsicn components and equipment (e.g. motor cases) for systems specified
in 1.A.

MATERIALS

“Interior lining” usable for rocket motor cases in the systems specified in 1.A.

Technical Nofe:

In 3.C.1. ‘“interior lining” suited for the bond interface between the solid propellant
and the case or insulating liner is usually a liquid polymer based dispersion of
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refractory or insulating materials e. g., carbon filled HTPB or other polymer with
added curing agents to be sprayed or screeded over a case interior.

3.C.2. ‘Insulation” material in bulk form usable for rocket motor cases in the systems
specified in 1.A. :

Technical Note:

In 3.C.2. “insulation” intended to be applied to the components of a rocket motor,
i.e., the case, nozzle inlets, case closures, includes cured or semi-cured
compounded rubber sheet stock containing an insulating or refractory material. It
may aiso be incorporated as stress relief boots or flaps_specified in 3.A.3.

3.D. SOFTWARE

3.D.1. "Software" specially designed or modified for the "use" of “production facilities” and
flow forming machines specified in 3.B.1. or 3.B.3. :

3.D.2. "Software" specially designed o_t modified for the "use" of equipment specified in
3.A1,3A2,3A4,3A5 or3AS8. :

Notes: 5
(a) “Software” specially designed or modified for the “use” of engines specified in 3.A.1.
may be exported as part of a manned aircraft or as replacement “software” therefor.
(b) “Software” specially designed or modified for the “use” of propeliant control systems
specified in 3.A.5. may be exported as part of a satellite or as replacement software”
therefor. . .

3.D.3. "Software" specially designed or modified for the "development" of equipment
- specified in 3.A.2., 3.A.3. or 3.A4. '

3.E. TECHNOLOGY

3.E.1. "Technology", in accordance with the General Technology Note, for the
"development", "production” or "use" of equipment, materials or "software" specified
in3.A, 3.B, 3.C. or3.D. i

ITEM 4 PROPELLANTS AND CHEMICALS

4A.  EQUIPMENT, ASSEMBLIES AND COMPONENTS
None.

4B. TEST AND PRODUCTION EQUIPMENT
Nqne. . |

4C. MATERIALS

4.C.1. Composite and composite modiﬁéd double base propellants.
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4.C.2. Fuel substances as follows:

a. Hydrazine with a concentration of more than 70 percent and its derivatives
including monomethylhydrazine (MMH);

b. Unsymetricai dimethylhydrazine (UDMH);

c. Spherical aluminium powder with particles of uniform diameter of less than 200 x
10® m (200 um) and an aluminium content of 97 percent by weight or more, if at
least 10 percent of the total weight is made up of particles of less than 63 pm,
according to ISO 2591:1988 or national equivalents such as
JIS Z8820;

Technical Note:

A particle size of 63 ym (ISO R-565) corresponds to
250 mesh ( Tyler ) or 230 mesh (ASTM standard E-11).

d. Zirconium, beryllium, magnesium and alloys of these in particle size less than
60 x 10 m (60 pm), whether spherical, atomised, spheroidal, flaked or ground,
consisting of 97 percent by weight or more of any of the above mentioned
metals;

Technical Note:

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

e. Boron and boron alloys in particle size less than 60 x 10® m (60 um), whether
spherical, atomised, spheroidal, flaked or ground with a purity of 85 percent by
weight or more;

f.  High energy density materials such as boron slurry, having an energy density of
40 x 108 J/Kkg or greater.

4.C.3. Oxidisers/Fuels as follows:

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

4.C.A4. Oxidiser substances as folloWs:

a. Liquid oxidiser substances as follows:

Dinitrogen trioxide;

Nitrogen dioxide/dinitrogen tetroxide;

Dinitrogen pentoxide;

Inhibited Red Fuming Nitric Acid (IRFNA);

Compounds composed of fluorine and one or more of other halogens,
oxygen or nitrogen,

&N =



STAATSKOERANT, 10 APRIL 2002 No, 23308

41

b. Solid oxidiser substances as follows:

1.  Ammonium perchiorate;

2. Ammonium dinitramide (ADN);

3. Nitro-amines (cyclotetramethylene - tetranitramine (HMX);
cyclotrimethylene - trinitramine (RDX).

4.C.5. Polymeric substances as follows:

4.C6.

4.D.

Ppapow

Other propellant additives and agents as follows:
a. Bonding agents as follows:
1. tris (1 (2-methyl)azirldmyi) phosphine oxide (MAPO)
2. trimesoyl-1 (2-ethyl) aziridine (HX-868, BITA); '
3. Tepanol (HX878), reaction product of tetraethlylenepentamine, acrylonitrile
and glycidol;

4. Tepan (HX-879), reachon product of tetraethlylenepentamlne and
acrylonitrile;

5. Polyfunctional azundme amides with isophthalic, trimesic, isocyanuric, or
trimethyladipic backbone also having a 2-methyl or 2-ethyl azlndlne group
(HX-752, HX—874 and HX—S?T)

b. Curing agent and catalysts as follows:

Triphenyl bismuth (TPB);

¢. Burning rate modifiers as fol Iows

1. Catocene; :

2. N-butyl-ferrocene;

3. Butacene;

4. Other adducted polymer ferrocene denvatlves

5. Carboranes, decarboranes, pentaboranes and derivatives thereof;

d. Nitrate esters and nitrated plasticisers as foilows: -

1. Triethylene glycol dinitrate (TEGDN); -

2. Trimethylolethane trinitrate (TMETN);

3. 1,2,4-butanetriol trinitrate (BTTN); -

4. Diethylene glycol dinitrate (DEGDN);

e. Stabilisers as follows:
1. 2-Nitrodiphenylamine; -
2. N-methyl-p-nitroaniline.
SOFTWARE

Carboxy - terminated polybutadiene (CTPB);
Hydroxy - terminated polybutadiene (HTPB);
Glycidyl azide polymer (GAP);

Polybutadiene - Acrylic Acid (PBAA); '
Polybutadiene - Acrylic Acid- Acrylonitrile (PBAN).

None.
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4E. TECHNOLOGY

4.E.1. "Technology", in accordance with the General Teéhnology Note, for the
"development”, “"production” or "use" of materials specified in 4.C.
(See also Item 5.E.).

ITEM 5 PROPELLANT PRODUCTION

5A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
None.
5B. TEST AND PRODUCTION EQUIPMENT

5.8.1. “Production equipment’, and specially designed components therefor, for the
“production’, handling or acceptance testing of liquid propeliants or propellant
constituents specified in Item 4.

5.B.2. “Production equipment’, other than that described in 5.B.3., and specially designed
components therefor, for the production, handling, mixing, curing, casting, pressing,
machining, extruding or acceptance testing of solid propellants or propellant
constituents specified in ltem 4. '

5.B.3. Equipment as follows, and specially designed components therefor:

a. Batch mixers with provision for mixing under vacuum in the range of zero to
13.326 kPa and with temperature control capability of the mixing chamber and
having all of the following:

1. a total volumetric capacity of 110 litres or more; and
2. atleast one mixing/kneading shaft mounted off centre;

b. Continuous mixers with provision for mixing under vacuum in the range of zero
to 13.326 kPa and with temperature control capability of the mixing chamber and
having all of the following:

1. two or more mixing/kneading shafts; and
2. capability to open the mixing chamber;

c. Fluid energy mills usable for grinding or milling substances specified in Item 4;

d. Metal powder "production equipment" usable for the “production”, in a controlled
environment, of spherical or atomised materials specified in 4.C.2.c. or 4.C2.d:

Nofte:

5.B.3.d. includes: :

a. Plasma generators (high frequency arc-jet) usable for obtaining sputtered or
spherical metallic powders with organization of the process in an argon-
water environment;

b. Electroburst equipment usable for obtaining sputtered or spherical metallic
powders with organization of the process in an argon-water environment;

c. Equipment usable for the “production” of spherical aluminium powders by
powdering a melt in an inert medium (e.g. nitrogen).



STAATSKOERANT, 10 APRIL 2002 No. 23308

43

5.C.

5.D.

5.DA1.

5.E.

aE1.

ITEM 6

6.A.

6.B.

6.B.1.

Notes:

1. The only batch mixers, oonti}wous mixers usable for solid propellants or
propellants constituents specified in Item 4, and fluid energ y mills oontmﬂed in
Item 5, are those specified in 5.B.3.

2. Forms of metal powder “production equipment” not specified in 5.B.3.d. are o
be evaluated in accordance with 5.B.2. .

MATERIALS
None.
SOFTWARE

"Software" specially designed or modified for the “use” of equipment specified in
5.B. for the "production” and handling of materials specified in ltem 4.

TECHNOLOGY

"Technology" , in accordance with the General Technology Note, for the

"development", "production” or "use" of equipment specified in 5.B.

PRODUCTION OF S_TRUC;TURAL COMPOSITES

EQUIPMENT, ASSEMBLIES AND COMPONENTS
None.
TEST AND PRODUCTION EQUIPMENT

Equipment for the "production” cif structural composutes fibres, prepregs or
preforms, usable in the systems specified in 1.A., as foliows, and spemally designed
components, and accessories therefor

a. Filament w:ndlng machines of which the mot!ons for pesitioning, wrapping and
winding fibres can be co-ordinated and programmed in three or more axes,
designed to fabricate composite structures or laminates from fibrous or
filamentary materials, and co-ordinating and programming controls;

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

c. Multi-directional, multi-dimensional weaving machines or interlacing machines,
including adapters and modification kits for weaving, interlacing or braiding
fibres to manufacture composite structures;

Nofte:

6.B.1.c. does not control texmé machinery not modified for the end-uses stated.
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6.C.

6.D.
6.D.1.
~ 6.E.

6.E1.

 BE2.

d. Equipment designed or modified for the production of fibrous or filamentary
materials as follows: s "y :
1. Equipment for converting polymeric fibres (such as polyacrylonitrile, rayon,
or polycarbosilane) including special provision to strain the fibre during

heating;
2. Equipment for the vapour deposition of elements or compounds on heated
~filament substrates;
3. Equipment for the wet-spinning of refractory ceramics (such as aluminium
oxide);

e Equipmeht designed'br modified for special fibre surface treatment or for

producing prepregs and preforms, including rollers, tension stretchers, coating
" equipmeny cutting equipment and clicker di_es._ :

Note:

Examples of components and accessories for the machines specified in 6.B.1. are
moulds, mandrels, dies, fixtures and tooling for the preform pressing, curing, casting,
sintering or bonding of composite structures, laminates and manufactures thereof.

MATERIALS

None.

- SOFTWARE

"Software" specially designed or modified for the “use” of equipment specified in
6.B. _ .

TECHNOLOGY

"Technology" , in accordance with the General Technology the, for the
"development", "production” or "use" of equipment or “software” specified in 6.B. or -
6.D. '

“Technical data” (including processing conditions) and procedures for the regulation:
of temperature, pressures or atmosphere in autoclaves or hydroclaves when used
for the production of composites or partially processed composites, usable for
equipment or materials specified in ltem 8. ' -

ITEM7 PYROLYTIC DEPOSITION AND DENSIFICATION

7.A.

7.B.

7.B.1.

EQUIPMENT, ASSEMBLIES AND COMPONENTS

None.
TEST AND PRODUCTION EQUIPMENT

Nozzles specially designed for the processes referred to in 7.E1.
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7.B.2. Isostatic presses having all of the following characteristics:
a. - Maximum working pressure of 69 MPa (10,000 psi) or greater:

b. Designed to achieve and maintain a controlled thermal environment of 600 °C
or g‘reatE{r; and

c. Possessing a chamber cavity with an inside diameter of 254 mm (10 inches) or
greater. ' ; ;

7.B.3. Chemical vapour deposition furnaces designed or modified for the densification of
carbon-carbon composites. ' ' :

7.B.4. Equipment and process controls, other than those specified in 7.8.2. or B3,
designed or modified for densification and pyrolysis of structural composite rocket
nozzles and reentry vehicle nose tips. :

7.C. MATERIALS
None.
7.0. SOFTWARE

7.D.1. "Software" specially designed or modified for the equipment specified in 7.B.2.,
~ 7B3.or7.B4. '

7E. TECHNOLOGY

7.E.1. "Technology" for producing pyrolytically derived materials formed on a mould,
; mandrel or other substrate from precursor,gases which decompose in the 1300 °C to
2900 °C temperature range at pressures of 130 Pa (1 mm Hg) to 20 kPa (150 mm
Hg) including "technology" for the composition of precursor gases, flow-rates, and
process control schedules and parameters. B

7.E.2. "Technology", in accordance with the General Technology Note, for the _
"development”, "production" or "use" of equipment or "software" specified in 7.B. or
7.D. . ' ' !

ITEM8 STRUCTURAL MATERIALS

8.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS

8.A.1. Composite structures, laminates, and manufactures thereof, specially designed for
- use in the systems specified in 1.A. and the subsystems specified in 2.A.

8A2. Resaturated pyrolised (i.e. carbon,-carbon) components having all of the following:
a. designed for rocket systems; and - '
b. usable in the systems specified in 1.A.
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8.C.

- 8.CA.

8.C.2.
8.C.3.
8.C4.
8.C.5.

8.C.6.

8.C.7.

8.C.8.

TEST AND PRODUCTION EQUIPMENT
None.
MATERIALS

Resin impregnated fibre prepregs and metal coated fibre preforms, for the goods
specified in 8.A.1., 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. o w B

Note:

The only resin impregnated fibre prepregs specified in 8.C.1. are those using resins
with a glass transition temperature (Tg), after cure, exceeding 145°C as determined
by ASTM D4065 or national equivalents. . B - =

Resathratad pyrolised (i.e. carbon-carbon) materials having all of the following:
a. designed for rocket systems; and
b. usable in the systems specified in 1.A.

Fine grain recrystailised bﬁik graphites (with a bulk density of at least 1'. 72 glem®
measured at 15 °C) and having a particle size of 100 x 10 m (100 pum) or less,
usable for rocket nozzies and re-entry vehicle nose tips usable in systems specified
in 1.A. ' .

Pyrolytic or fibrous reinforced graphites usable for rocket nozzles and re-entry
vehicle nose tips usable in systems specified in 1A

Ceramic composite materials (dielectric constant less than 6 at frequencies from
100 Hz to 10 GHz) for use in missile radomes usable in systems specified in 1.A.

Bulk machinable silicon-carbide reinforced unfired ceramic usable for nose tips
usable in systems specified in 1.A.

Tungsten, molybdenum, and alloys of these metals in the form of uniform spherical
or atomised particles of 500 x 10° m (500 ym) diameter or less with a purity of 97%
or higher for fabrication of rocket motor components, i.e. heat shields, nozzle:
substrates, nozzle throats, and thrust vector control surfaces, usable in systems

- specified in 1.A.

Maraging steels having an ultimate tensile strength of 1.5 x 10° Pa or greater,
measured at 20°C, in the form of sheet, plate or tubing with a wall or plate thickness
equal to or less than 5.0 mm usable in systems specified in 1.A.

Technical Note:

Maraging steels are generally characterised by high nickel, very low carbon
content and use substitutional elements or precipitates to produce age-
hardening. : -
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8.C.9. Titanium-stabilized duplex 'staiﬁless steel (Ti-DSS) usable in the systems specified
in 1.A. and having all of the following:

a. Having all of the following characteristics:
1. containing 17.0 - 23.0 weight percent chromium and 4.5 - 7.0 weight percent
nickel; -
2. having a titanium content of greater than 0.10 weight percent; and -
3. aferritic-austenitic microstructure (also referred to as a two-phase
microstructure ) of whichiat least 10 percent is austenite by volume
(according to ASTM E-1181-87 or national equivalents); and

b. Having any of the following forms: -
1. ingots or bars having a size of 100 mm or more in each dimension;
2. sheets having a width of 600 mm or more and a thickness of 3 mm or less; or
3." tubes having an outer diameter of 600 mm or more and a wall thickness of 3
mm or less.

8.D. SOFTWARE - -}
None.
8E.  TECHNOLOGY

8.E.1. "Technology", in accordance with the General Technology Note, for the
"development", "production"” or "use" of equipment or materials specified in 8.A. or

ITEM 9 INSTRUMENTATION, NAVIGATION AND DIRECTION FINDING

9.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS

9.A1. Integrated flight instrument systems which include gyrostabilisers or automatic
pilots, designed or modified for use in the systems specified in 1.A., and specially
designed components therefor. : : . o

9.A.2. Gyro-astro compasses and other élévices which derive position or orientation by
means of automatically tracking celestial bodies or satellites, and specially designed
components therefor. E wan e 5 f T RN E

9.A3. Accelerometers with a threshold of 0.05 g or less, or a linearity error within 0.25% of
full scale output, or both, which are designed for use in inertial navigation systems
or in guidance systems of all types, and specially designed components therefor.

Note:

- Accelerometers which are specially designed and developed as MWD
(Measurement While Drilling) sensors for use in downhole well service operations
are not controlled in 9.A.3. ' '
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9.A4.

9.A5.

9.A6.

9.B.1.

Al types of gyros usable in the systems specified in 1.A., with a rated ‘drift rate’
‘stability’ of less than 0.5 degrees (1 sigma or rms) per hour in a 1 g environment
and specially designed components therefor.

Technical Notes:

1. “Drift rate’ is defined as the time rate of output deviation from .the desired output.
It consists of random and systematic components and is expressed as an
equivalent angular displacement per unit time with respect to inertial space.

2. ‘Stability’ is defined as the standard deviation (1 sigma) of the variation of a
particular parameter from its calibrated value measured under stable
temperature conditions. This can be expressed as a function of time.

Continuous output accelerometers or gyros of any type, specified to function at
acceleration levels greater than 100 g, and specially designed components therefor.

Inertial or other equipment using accelerometers spéciﬂed in9.A.3. or9.A.5. or
gyros specified in 9.A.4. or 9.A.5. , and systems incorporating such equipment, and
specially designed components therefor. ,

TEST AND PRODUCTION EQUIPMENT

"Production equipment”, and other test, calibration and alignment equipment, other
than that described in 9.B.2., designed or modified to be used with equipment
specified in 9.A.

Nofte:
Equipment specified in 9.B.1. includes the following:

a. For laser gyro equipment, the following equipment used to characterise mirrors,
having the threshold accuracy shown or befter:
1. Scatterometer (10 ppm),
2. Reflectometer (50 ppm),
3. Profilometer (5 Angstroms);

b. For other inertial equipment:

Inertial Measurement Unit (IMU Module) Tester;
IMU Platform Tester; :
IMU Stable Element Handling Fixture;
IMU Platform Balance Fixture;

Gyro Tuning Test Station;

Gyro Dynamic Balance Station;

Gyro Run-In/Motor Test Station;

Gyro Evacuation and Filling Station;

. Centrifuge Fixture for Gyro Bearings;
10. Accelerometer Axis Align Station;

11. Accelerometer Test Station.

WoONOIORAMOONR
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9B.2

Equipment as follows:

a. Balancing machines having all the following characteristics:

not capable of balancing rotors/assemblies having a mass greater than 3 kg;
capable of balancing rotors/assemblies at speeds greater than 12,500 rpm,
capable of correcting unbalance in two planes or more; and
capable of balancing to a residual specific unbalance of 0.2 g mm per kg of

" rotor mass; :

S hWN~

b. Indicator heads (sometimes known as balancing instrumentation) designed or

modified for use with machines specified in 9.B.2.a.;

c. Motion simulators/rate tables (equipment capable of simulating motion) having

all of the following characteristics: -

1. two axes or more;

2. slip rings capable of transmitting electrical power and/or signal information;
and ‘e ' :

3. having any of the following characteristics:

a. for any single axis having all of the following: - |
1. capable of rates of 400 degrees/s or more, or 30 degrees/s or less;
and . _
2. arate resolution equal to or less than 6 degrees/s and an accuracy
equal to or less than 0.6 degrees/s; '

b. having a worst-case rate stability equal to or better (less) than plus or
minus 0.05% averaged over 10 degrees or more; or

c. a pos'itioning acwraé.y equal to or better than 5 arc second,

d. Positioning tables (equipmeﬁ_t capable-bf precise rotary positioning in any axes)

e. Centrifuges capable of impariing accelerations above 100 g and having slip rings

having the following characteristics:
1. twoaxesormore; and
2. a positioning accuracy equal to or better than 5 arc second;

capable of transmitting electrical power and signal information.

Notes:

1.

The only balancing machines, indicator heads, motion simulators, rate tables,
positioning tables and centrifuges specified in Item 9 are those specified in 9.B.2.

9.B.2.a. does not control ba!éncing machines designed or modified for dental or
other medical equipment. s

9.B.2.c. and 9.B.2.d. do not control rotary tables designed or modified for
machine tools or for medical equipment.

Rate tables not controlled by 9.B.2.c. and providing the characteristics of &
positioning table are to be evaluated according to 9.B.2.d.

Equipment that has the characteristics specified in 9.B.2.d. which also meets the
characteristics of 9.B.2.c. will be treated as equipment specified in 9.B.2.c.
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9.C.

9.D.

9.D.1.

9.D.2.
9.D.3.
9.E.

SEA.

Note:

MATERIALS
None.
SOFTWARE

"Software" specially designed or modified for the “use” of equipment specified in
9.A. or 9.B.

Integration "software" for the equipment specified in 9.A.1.

Integration "software" specially désigned for the equipment specified in 9.A.6.
TECHNOLOG‘(

"Technology" , in accordance with the .General Technology Note, for the

"development", "production" or "use" of equipment or "software" specified in 9.A.,
9.B. or 9.D.

Equipment or “software"” specified in 9.A. or 9.D. may be exported as part of a manned
aircraft, satellite, land vehicle or marine vessel or in quantities appropriate for replacement
parts for such applications.

ITEM10 FLIGHT CONTROL

10.A.

10.A.1.

10.A2.

10.B.

10.B.1.

EQUIPMENT, ASSEMBLIES AND COMPONENTS

Hydraulic, mechanical, electro-optical, or electromechanical flight control systems
(including fly-by-wire systems) designed or modified for the systems specified in
1.A '

Attitude control equipment designed or modified for the systems specified in 1.A.
Note:

Systems or équipment specified in 10.A. may be exported as part of a manned
aircraft or satellite or in quantities appropriate for replacement parts for manned
aircratft.

TEST AND PRODUCTION EQUIPMENT

Test, calibration, and alignment equipment specially designed for equipment
specified in 10.A.

10.C. MATERIALS

None.
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10.D. SOFTWARE

10.D.1.

"Software” specially designed or modified for the "use” of equipment specified in
10.A. or 10.B.

flofe:

"Software" specified in 10.D.1. may be exported as part of a manned aircraft or
satellite or in quantities appropriate for replacement parts for manned aircraft.

=

10.E. TECHNOLOGY

10.E.1.

10.E.2.

10.E.3. -

ITEM 11

11.A

11.A1.

11.A2.

11.A3.

Design "technology" for integration of air vehicle fuselage, propulsion system and
lifting control surfaces, designed or modified for the systems specified in 1.A,, to
optimise aerodynamic. performance throughout the flight regime of an unmanned

. air vehicle.

Design "techinology" for integration of the flight control, guidance, and propulsion
data into a flight management system, designed or modified for the systems
specified in 1.A., for optimisation of rocket system trajectory.

"Technology" , in accordance with the General Technology Note, for the
"development”, "production"” or "use" of equipment or "software" specified in 10. A
10.8. or 10.D.

 AVIONICS

EQUIPMENT, ASSEMBLIES AND COMPONENTS

Radar and laser radar systems, inciuding altimeters, desi'gne;:l or modiﬁéd for use
in the systems specified in 1.A.

Technical Note:

Laser radar systems embody specialised transmission, scanning, receiving and
signal processing techniques for utilisation of lasers for echo ranging, direction
finding and discrimination of targets by location, rad:al speed and body reflection
characteristics.

Passive sensors for determining bearings to specific electromagnetic sources
(direction finding equipment) or terrain characteristics, designed or modified for
use in the systems specified in 1.A.

Giobal Positioning System (GPS) or similar satellite receivers, designed or
modified for use in the systems specified in 1.A., having any of the following
cheracteristics:

a. Capable of providing navigation information under the following operational
conditions:
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11.A4.

11.B.

1._ At speeds in excess of 515 m/s (1,000 nautical mlleslhour) and
2. Ataltitudes in excess of 18 km (60 000 feet); or

b. Desngned or modified for use with unmanned air vehlcles spec:fied in 1.A2.

Electronic assemblies and components, designed or modified for use in the
systems specified in 1.A. and specially desngned for military use and operation at
temperatures in excess of 125 °C.

Nofes:

1.5 Equment spec:ﬁed in 11.A. includes the foﬂowmg
Terrain contour mapping equipment;, - '
Scene mapping and correlation (both d;g:tal and ana!ogue) equ;pment
'Doppler navigation radar equipment;
- Passive interferometer equipment;
fmagmg sensor equ:pment ( both active and passrve)

_enﬁbm

2 Equ:pment specified in 11.A. may be exported as part of a manned a:rcraﬂ or

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

TEST AND PRODUCTION EQUIPMENT

' None. -

11.C.

MATERIALS

" None.

11.D.

11.D.1.

11.D.2

11.E.

11.E.1.

SOFTWAnE

"Software“ specially designed or modtﬁed for the "use" of equipment spec:n‘" ied in
11.A1. 11.A2 or11.A4.

_ Software specially demgned for the "use" of equapment specified in 11.A.3.
TECHNOLOGY

Deslgn "technology" for protection of avionics and electncal subsystems against

~ electromagnetic pulse (EMP) and electromagnetic interference (EMI) hazards from

external sources, as follows:

a. Design "technology” for shielding systems;

b. Design "technology" for the configuration of hardened electrical cu'eults and
subsystems; s

o c. Design "technology" for determination of hardening eriteria for the above.

11.E.2

“'I'echnoiogy" , in accordance with the General Technology Note, for the
"development", "productlon“ or "use" of equipment or "software” specn‘" iedin 11.A.

~or11.D.
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ITEM12 LAUNCH SUPPORT

12A. EQUIPHENT ASSEMBLIES AND COMPONENTS

12.A1. Apparetus and devices, des&gned or modified for the handllng, control, actwation
~and launching of the systems specified in 1.A.

12.A.2. Vehicles designed or modified for the trenspon handllng, control, activation and
launchlng of the systems speqlf ied in 1.A.

12.A.3. Gravity meters (gravumeters), grevnty gradiometers; and specially designed
components therefor, designed or modified for airborne or marine use, and having
- a static or operational-accuracy of 7 x 10 m/s? (0.7 milligal) or better, with a time
to steady-state regtstratlon of twe minutes or less, usable for systems spec:f ed in
1.A. .

12.A4. Telemetry and telecont_rol equipment having alll ot following:
- a. usable for unmanned air vehicles or rocket systems; and
- b. usable for systems specified in 1.A. " 5 :

12.A5. | Precisien tracking systems, usable for systems specified in1.A., as follows:

a.. Tracking systems which use a code translator installed on the rocket or
unmanned air vehicle in conjunction with either surface or airborne references
- or navigation satellite systems to provide real-time measurements of mﬂlght 2
' posataen and velocity;

b. Renge instrumentation radars including assocleted eptlcalhnfrared trackers
with all of the following capabilities: :
1. angular resolution better than 3 mrad (0.5 mals}, '
2 range of 30 km or greater with a range resolution better than 10 m RMS;

3. 32Ictlzac5ty resolutlon better than3m/s.
12.B. TESTAND PRODUCTION EQUIPMENT
| None. |
12.C. MATERIALS
| None. |
12.D. SOFTWARE

12.D.1. "Software" spemally desrgned or modlt‘ ed for the "use" of eqmpment speaf ed in |
12. A 1 :
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12.D.2.

- 12D.3.

12.E.

12.E.1.

"Software" which processes post-flight, recorded data, enabling determination of -
vehicle position throughout its flight path, specially designed or modified for
systems specified in 1.A. s :

"Software" specially designed or modified for the “"use” of equipment specified in .
12.A.4. or 12.A.5., usable for systems specified in 1.A.

TECHNOLOGY

“Technology” , in accordance with the General Technology Note, for the
"development", "production” or "use" of equipment or "software" specified in 12.A.

or12.D. 8

ITEM 13 COMPUTERS

13.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS -

13A1.

13.B.
13.C.
13.D.

13.E.

- 13.E.1.

_ Analogue computers, digital computers or digital differential analysers,
" designed or modified for use in the systems specified in 1.A., having any of the
following characteristics: ' #

a.  Rated for continuous operation at temperatures from below —45 °C to
above +55 °C; or ' '

= Dasign'ed as ruggedised or "radiation hardened".
TEST AND PRODUCTION EQUIPMENT
None. | |
MATERIALS

None.

SOFTWARE

None.

TECHNOLOGY

"Technology" , in accordance with the General Technology Note, for the
"development", "production" or "use" of equipment specified in 13.A.

Item 13 equipment may be exported as part of a manned aircraft or satellite or in quantities
appropriate for replacement parts for manned aircraft.
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ITEM14 ANAL TO DIGITAL CONVERTERS
14A. EQUIPMENT, ASSEMBLIES AND COMPONENTS

14.A1. Analogue-to-digital converters, usable in the systems specified in 1.A. havnng any
of the following charectenstlcs

a. Designed to meet mllltary specﬁ“ cations for ruggedised equipment; or

b. Designed or modified for;military use and being any of the following types:

1. - Analogue-to-digital converter "microcircuits", which are "radiation-
hardened" or have all of the following characteristics:
a. Having a quantisation corresponding to 8 bits or more when coded in
the binary system;
b. Rated for operation in the temperature range from below —54 °C to
above +125°C ; and
C. Hermetically sealed or

2. Electrical input type énalogue—to-digital- converter printed circuit boards or
modules, having all of the following characteristics:
a. Having a quantisation corresponding to 8 bits or more when coded in
the binary system;
b. Rated for operation in the temperature range from below —45 °C to
- above +55 °C; and _

¢. Incorporating "microcircuits" specified in 14.A.1.b.1 :

14.B. TEST AND PRODUCTION EQUIPMENT
None.

14.C. MATERIALS

None.
14.D. SOFTWARE

None.
14E.  TECHNOLOGY

14.E.1. "Technology", in accordance with the General Technology Note, for the
"development", "production" or "use" of equipment specified in 14.A.

ITEM 15 EST FACILITIES AND E I! NT

“15A.  EQUIPMENT, ASSEMBLIES AND COMPONENTS

None. -
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15.B.
16.B.1.

15.B.2.

16.B.3.

15.B.4.

TEST AND PRODUCTION EQUIPMENT

Vibration test equipment, usable for the systems specified in 1.A. or the
subsystems specified in 2.A., and components therefor, as follows:

a. Vibration test systems employing feedback or closed loop techniques and
incorporating a digital controller, capable of vibrating a system at 10 g RMS or
more over the entire range 20 Hz to 2 kHz and imparting forces of
50 kN (11,250 lbs), measured bare table, or greater;

b Digital controliers, combined with specially designed vibration test “software”,
with a real-time bandwidth greater than 5 kHz and designed for use with
vibration test systems specified in 15.B.1.a,;

c. Vibration thrusters (shaker units), with or without associated amplifiers,
capable of imparting a force of 50 kN (11,250 Ibs), measured bare table, or
greater, and usable in vibration test systems specified in 15.B.1.a;

d. Test piece support structures and electronic units designed to combine
multiple shaker units into a complete shaker system capable of providing an
effective combined force of 50 kN, measured bare table, or greater, and
usable in vibration test systems specified in 15.B.1.a.

Technical Note:

Vibration test systems incorporating a digitéf controller are those systems, the
functions of which are, partly or entirely, automatically controlled by stored and
digitally coded electrical signals.

Wind-tunnels for speeds of Mach 0.9 or more, usable for the systems specified in
1.A. or the subsystems specified in 2.A.

Test benches/stands, usable for the systems specified in 1.A. or the subsystems
specified in 2.A., which have the capacity to handle solid or liquid propellant
rockets, motors or engines of more than 90 kN (20,000 Ibs) of thrust, or which are
capable of simultaneously measuring the three axial thrust components.

Environmental chambers and anechoic chambers, as follows, usable for the
systems specified in 1.A. or the subsystems specified in 2.A.:

a. Environmental chambers capable of simulating all of the following flight
conditions: _
1. Vibration environments of 10 g RMS or greater between 20 Hz and
2 kHz imparting forces of 5 kN or greater; and
2. any of the following: _
a. Altitude of 15,000 m or greater; or ,
b. Temperature range of at least -50 °C to 125 °C;

b. Anechoic chambers capable of simulating all of the following flight conditions:
1. Acoustic environments at an overall sound pressure level of 140 dB or
greater (referenced to 2 x 10° N/m?) or with a rated power output of
4 KW or greater; and '
2. any of the following:
a. Altitude of 15,000 m or greater; or
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b. Temperature range of at least —50 °C to 125 °C.

16.B.5. Accelerators capable of delivsring electromagnetic radiation produced by
bremsstrahlung from accelerated electrons of 2 MeV or greater, and equipment
containing those accelerators, usable for the systems specrf ied in 1.A. or the
subsystems specified in 2.A.

Note:
16.B.5. does not control equipment specially designed for niedicai PUrposes.

15.C. MATERIALS
None.

15.D. SOFTWARE

15.D.1. "Software" specially designed or modified for the “use” of equipment specified in
15.B. usable for testing systems spec:fied in 1.A. or subsystems Spscuf edinz A

18.E. TECHNOLOGY

15.E.1. "Technology" , in accordance with the Genéral Technology Note, for the
"development", "productlon" or "use" of equipment or "software" specified in 15.B.
or 15.D. . ;

ITEM 16 MODELLING-SIM ULAT!QI;I AND DESIGN INTEGRATION

16.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
16.A.1. Specially designed hybrid (combmed analogusfdlgltal) computers for modeiling,
simulation or design mtegratlon of systems specnf edin 1.A. or ths subsystems
specified in 2.A. ; ;i ; :
Note:
This control only app!res when the equ:pment is supplied wrth soﬁware specified in
16.D.1.
16.B. TEST AND PRODUCTION EQI}IPMENT
None.
16.C. MATERIALS
None.

16.D. SOFTWARE

16.D.1. "Software" specially designed for modelling, simulation, or design integration of the
systems specified in 1.A. or the subsystems specified in 2.A.
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Techni

The modeﬂmg includes in pamcu!ar the aerodynamic and thermodynamic analysis
of the systems.

16.E.  TECHNOLOGY
16.E.1. "Technology" , in accordance with the General Technology Note, for the

"development", "production" or "use" of equipment or “software” specified in 16.A.
or 16.D.

ITEM17 STEALTH

17.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS

17.A.1. Devices for reduced observables such as radar reflectivity, ultraviolet/infrared
: - signatures and acoustic signatures (i.e. stealth technology), for applications usable
for the systems specified in 1.A. or the subsystems specified in 2.A.

17.8. TEST AND PRODUCTION EQUIPMENT

17.B.1. Systems, 'specially designed for radar cross section measurement, usable for the
systems specified in 1.A. or the subsystems specified in 2.A.

17.C. MATERIALS
17.C.1. Materials for reduced obsérvables such as.radar reflectivity, ultraviolet/infrared

signatures and acoustic sugnatures (i.e. stealth technology), for applications usable
for the systems specified in 1.A. or the subsystems specified in 2.A.

Notes: _ _
1. 17.C.1. includes structural materials and coatings (including paints), specially
- designed for reduced or tailored reflectivity or emissivity in the microwave,
infrared or ultraviolet spectra.-

2. 17.C.1. does not control coatings (including pamts) when specially used for -
thermal control of satellites.

17.0. SOFTWARE
17.D.1. “Software” specially designed for reduced observables such as radar reflectivity,
ultraviolet/infrared signatures and acoustic signatures (i.e. stealth technology), for

applications usable for the systems specified in 1.A. or the subsystems specified in
2.A

Note:
17.D.1. includes “software" specially designed for analysis of signature reduction.
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17.E. TECHNOLOGY
17.E.1. "Technology" , in accordance with the General Technology Note, for the

"development”, "production” or "use" of equipment, matenals or "software"
specified in 17.A., 17. B 17. C or 17.D.

Note:

17.E.1. includes databases specially designed for analysis of signature reduction.

ITEM18 NUCLEAR EFFECTS PRQTECTION

18.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS

18.A.1. "Radiation Hardened" "m:crocircunts“ usable in protectmg rocket systems and
unmanned air vehicles against nuclear effects (e.g. Electromagnetic Puise (EMP),
X-rays, combmed blast and thermal effects) -and usable for the systems specified
in 1.A. -

18.A.2. 'Detectors’ specially designed_ or niodified'to protect rocket systems and
unmanned air vehicles against nuclear effects (e.g. Electromagnetic Pulse (EMP),
X-rays, combined blast and thermal eﬁects) and usable for the systems specified
in 1.A.

Technical Note:

A defector is defined as a mechamcaf electrical, optical or chem:ca! dewce that .
automatically identifies and records, or registers a stimulus such as an.
environmental change in pressure or temperature, an electrical or e!ectmmagnettc
signal or radiation from a radfoacﬂve material.

18.A.3. Radomes designed to withstand a combined thermal shock greater than 4.184 x
10° J/m? accompanied by a peak over pressure of greater than 50 kPa, usable in
protecting rocket systems and unmanned air vehicles against nuclear effects (e.g.
Electromagnetic Pulse (EMP), X-rays combined blast and thermal effects), and
usable for the systems specifi ed in 1.A.

18.B. TEST AND PRODUCTION EQUIPMENTA_ .

None.

18.C. MATERIALS

None.

18.D. SOFTWARE

_ None.
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18.E. TECHNOLOGY

18.E.1. "Technology" , in accordance with the General Technology Note, for the
' "development”, "production” or "use" of equipment specified in 18.A.

ITEM 19 OTHER COMPLETE DELIVERY SYSTEMS

19.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
19.A.1. Complete rocket systems (including ballistic missile systems, space launch
vehicles, and sounding rockets), not specified in 1.A.1,, capable of a maximum
range equal to or greater than 300 km. ' :
19.A.2. Complete unmarined air vehicle systems (including cruise missile systems, target
drones and reconnaissance drones), not specified in 1.A.2., capable of a maximum
| range equal to or greater than 300 km. L :
19.B. TEST AND PRODUCTION EQUIPMENT
None. |
19.C. MATERIALS
None.

19.0. SOFTWARE

19.D.1. "Software" which coordinates the function of more than one.subéy_stem, specially
designed or modified for "use" in the systems specified in 19.A.

19.E.  TECHNOLOGY
19.E.1. "Technology", in accordance with the General Technology Note, for the
"development", "production" or "use" of equipment specified in 19.A.

" ITEM20 ~OTHER COMPLETE SUBSYSTEMS

20.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
20.A.1. Complete subsystems as follows:

a. 'Individual rocket stages, not specified in 2.A.1., usable in systems specified in
19.A; _ ;

b. Solid propellant rocket motors or liquid propellant rocket engines, not specified
in 2.A.1., usable in systems specified in 19.A,, having a total impulse capacity



STAATSKOERANT 10 APRIL 2002 - No. 23308 - 61

of 8.41 x 105 Ns (1.91 x 1051b s) or greater, but Iessthan‘i 1x10°Ns (2.5 x
10°Ib.s).

20..  TEST AND PRODUCTION EQUIPMENT
20.B.1. “Production facilities” specially desgned for the subsystems specnf ied in 20.A.
20.B.2. “Production equipment’ spema!ly deslgned for the subsystems specified in 20.A.
20.C. MATERIALS

None. |
20D. SOFTVGARE ) _
20.D.1 "Software" spec:ally desngned or modlf‘ ed for the systems specifi ed in 20 B.1.

20.D.2. “Soﬁware" not specuf edin2.D.2,, spemally desugned or modified for the "use" of
© rocket motors or engines specaf ed |ri 20.A1. b '

20.E. TECHNOLOGY

20.E.1. "Technology’, in accordance with the General Technology Note, for the
"development", "production” or "use" of equnpment or "software“ specified in 20.A,,
20.B. or 20.D. : _

END QUOTE
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No. 429 10 April 2002

KENNISGEWING INGEVOLGE ARTIKEL 13 VAN DIE WET OP DIE NIE-PROLIFERASIE
VAN WAPENS VAN GROOTSKAALSE VERNIETIGING,1993

VERKLARING VAN SEKERE MISSIELTEGNOLOGIE EN VERWANTE ITEMS TOT
BEHEERDE GOEDERE EN BEHEERMAATREELS WAT OP SODANIGE GOEDERE VAN
- TOEPASSING IS

1. Ek, Alec Erwin, Minister van Handel en Nywerheid, handelende op aanbeveling van die
Suid-Afrikaanse Raad vir die Nie-proliferasie van Wapens van Grootskaalse Verietiging, en.
kragtens artikel 13 van die Wet op die Nie-proliferasie van Wapens van Grootskaalse
Verietiging, 1993 (Wet No. 87 van 1993) - .

(@) verklaar hierby alle items gelys in die Missile Technology Controf Regin.‘e@ {(MTCR)
Equipment and Technology Annex, gedateer 14 Oktober 1989, soos in Bylae A yan
hierdie kennisgewing in Engels aangehaal, tot beheerde goedere;

(b) bepaal hierby dat die invoer, uitvoer en deurvoer van sédanige beheerde goeders mag
plaasvind slegs kragtens 'n permit wat deur genoemde Raad, ingeste! by artikel 4 van
genoemde Wet, uitgereik is;

(c) bepaal hierby dat die plaaslike oordrag of verkoop van sodanig beheerde goedere deur
'n persoon bedoel in artikel 13(3) van genoemde Wet slegs mag plaasvind indien die
ontvanger van van die goedere ingevolge genoemde artikel geregistreer is en
genoemde Raad deur middel van 'n verklaring deur die verskaffer van die transaksie in
kennis gestel is; en B

(d) herroep hierby Goewermentskennisgewing No. R. 1789 van 14 Okicber 1994,

2. Aansde‘kvorms vir permitte en registrasies ingevolge artikel 13(3) van genoemde et is
verkrygbaar van: o -

Die Sekretariaat

Die Suid-Afrikaanse Raad vir die Nie-proliferasie van Wapens van Grooiskaalse
Vernietiging

Privaat Sak X84

PRETORIA

0001

C ERWIN,
Minister van Handel en Nywerheid

=
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BYLAE A

BEHEERDE GOEDERE TEN OPSIGTE VAN MISSIELTEGNOLOGIE
EN VERWANTE ITEMS |

AANHALING BEGIN

1. INTRODUCTION

(@) This Annex consists of two categories of items, which term includes
equipment, materials, "software" or “technology". Category 1 items, all of
which are in Annex items 1 and 2, are those items of greatest sensitivity. If a
Category 1 item is included in a system, that system will also be considered
as Category |, except when the incorporated item cannot be separated,
removed or duplicated. Category Il items are those items in the Annex not
designated Category |. -: T

(b) In reviewing the proposed applications for transfers of complete rocket and
unmanned air vehicle systems described in ltems 1 and 19, and of equipment,
materials, "software" or "technology" which is listed in the Technical Annex, for
potential use in such systems, the Government will take account of the ability to
trade off range and payload. - '

(c) General Technology Note: ' %
The transfer of "technology" directly: associated with any goods controlled in
the Annex is controlled according to the provisions in each ltem to the extent
permitted by national legislation. The approval of any Annex item for export
also authorizes the export to the same end user of the minimum "technology”
required for the installation, operation, maintenance, and repair of the item.

Note:

Controls do not apply to "technology" “in the public domain" or to "basic
scientific research”. v ' -

(d) General Software Note: |
The Annex does not control "software" which is either:
1. Generally available to the public by being :
a. Sold from stock at retail selling points without restriction, by means of:
- 1. Over-the-counter transactions; '
2. Mail order transactions; or
3. Telephone call fransactions; and
b. Designed for installation by the user without further substantial
support by the supplier; or
2. ‘“In the public domain”.
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The General Software Note only applies to general purpose, mass market
“software”.

2. DEFINITIONS
For the purpose of this Annex, the following definitions apply:

"Basic scientific research”
Experimental or theoretical work undertaken principally to acquire new
knowledge of the fundamental principles of phenomena or observable facts,
not primarily directed towards a specific practical aim or objective.

"Development” o
Is related to all phases prior to "production” such as:
.- design :
- design research
- design analysis
- 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

"In the public domain” '
This means "software" or "technology" which has been made available
without restrictions upon its further dissemination. (Copyright restrictions do
not remove "software" or "technology” from being "in the public domain™.)

"Microcircuit” i o ' :
A device in which a number of passive and/or active elements are considered
as indivisibly associated on or within a continuous structure to perform the
function of a circuit.

"Microprogrammes"
A sequence of elementary instructions maintained in a special storage, the
execution of which is initiated by the introduction of its reference instruction
register.

"Production”
Means all production phases such as:
- production engineering
- manufacture
- integration
- assembly (mounting)
- inspection

23308—2



STAATSKOERANT, 10 APRIL 2002 No. 23308 65

- testing
- quality assurance

"Production equipment" _ ;
Means tooling, templates, jigs, mandrels, moulds, dies, fixtures, alignment
mechanisms, test equipment, other machinery and comporients therefor,
limited to those specially designed or modified for "development" or for one or
more phases of "production". : .

"Production facilities" -
Means equipment and specially designed "software" therefor integrated into
installations for "development" or for one or more phases of "production".

"Programmes" : _
A sequence of instructions to carry out a process in, or convertible into, a
- form executable by an electronic computer.

"Radiation hardened" :
Means that the component or equipment is designed or rated to withstand
radiation levels which meet or exceed a total irradiation dose of 5 x 10° rads
(Si). ;. '

nsoﬁwaren . : .
A collection of one or more "programmes”, or "micro-programmes”, fixed in
any tangible medium of expression. - _

"Technology" - _
Means specific information which is required for the "development",
“production” or "use" of a product. The information may take the form of
“technical data" or "technical assistance". A

"Technical assistance"
May take forms such as:

- instruction

- skills

- ftraining

- working knowledge

- consulting service
"Technical data"

May take forms such as: -

= blueprints

- plans

- diagrams

- models

- formulae

- engineering designs and specifications
- manuals and instructions written or recorded on other media or
devices such as:

00222705—3 - | | _ 23308—3
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- disk
-~ tape
—  read-only memories

-  operation -

- installation (including on-site installation)
- maintenance

- repair

- overhaul

- refurbishing

3. TERMINOLOGY

" Where the following terms appear in the text, they are to be understood according
to the explanations below.

(@)

(b)

"Specially designed" describes equipment, parts, components or "software"
which, as a result of "development”, have unique properties that distinguish
them for certain predetermined purposes. For example, a piece of equipment
that is "specially designed" for use in a missile will only be considered so if it
has no other function or use. Similarly, a piece of manufacturing equipment
that is "specially designed" to produce a certain type of component will only
be considered such if it is not capable of producing other types of
components.

"Designed or modified" describes equipment, parts or components which, as

" aresult of "development,” or modification, have specified properties that

(c)

make them fit for a particular application. " Designed or modified" equipment,
parts, components or "software" can be used for other applications. For
example, a titanium coated pump designed for a missile may be used with
corrosive fluids other than propellants.

“Usable in" or "capable of" describes equipment, parts, components or
nsoftware” which are suitable for a particular purpose. There is no need for

~ the equipment, parts, components or "software" to have been configured,

(d)

modified or specified for the particular purpose. For example, any military
specification memory circuit would be "capable of" operation in a guidance
system. _

"Modified” in the context of “software” describes “software” which has been
intentionally changed such that it has properties that make it fit for specified
purposes or applications. Its properties may also make it suitable for
purposes or applications other than those for which it was “modified”.

CATEGORY |

ITEM 1

COMPLETE DELIVERY SYSTEMS

1.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS

1.A1. Complete rocket systems (including ballistic missile systéms, space launch
vehicles, and sounding rockets) capable of delivering at least a 500 kg payload
to a range of at least 300 km.
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1.A.2. Complete unmanned air vehicle sysierns (including cruise missile systems,
target drones and reconnaissance drones) capable of dellvenng at least a 500
kg payload to a range of at least 300 km.

1.B. TEST AND PRODUCTION EQUIPMENT

1.B.1. “Production facilities” specially desigjned for the systems specified in 1.A.

1.C. MATERIALS |
None.

1.D. SOFTWARE

1.D.1. "Software" specially designed or modlf ed for the use” of productlon facilities”
specifi edin 1. B

1.D.2. "Software" which coordlnates the funchon of more than
one subsystem, specially demgned or modified for "use" i in systems specified in
1A

1.E. TECHNOLOGY
1.E.1. "Technology" , in accordance with the General Technology Note, for the

"development", "production” or "use“ of equment or "software" specified in
1.A,1.B, or 1.D. .

TEM2  COMPLETE SUBSYSTEMS USABLE FOR COMPLETE DELIVERY
SYSTEMS ¥ |

2A .  EQUIPMENT, ASSEMBLIES AND COMPONENTS
2.A.1. Complete subsystems usable in the systems specified in 1.A., as follows:
a. Individual rocket stages usable in the systems specified in1.A;

b. Re-entry vehicles, and equnpment desagned or modified therefor, usable in the
systems specified in 1.A., as follows, except as provided in Note 1 below for
those designed for non-weapon paylioads:

1. Heat shields, and components thereof fabncated of ceramic or ablative
materials;

2. Heat sinks and components fhereof fabricated of light-weight, high heat
capacity materials; '

3. Electronic equipment spec:ally desagned for re-entry vehicles;
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c. Solid propellant rocket motors or liquid propellant rocket engines, usable in the
systems specified in 1.A., having a total impulse capacity of 1.1 x 10° Ns (2.5 x
10° |b.s) or greater; : :

Note:

Liquid propellant apogee engines specified in 2.A.1.c., designed or modified for
satellite applications, may be treated as Category ll, if the subsystem is
exported subject to end use statements and quantity limits appropriate for the
excepted end use stated above, when having all of the following parameters:
a. nozzle throat diameter of 20 mm or less; and

b. combustion chamber pressure of 15 bar or less.

d. ‘Guidance sets’, usable in the systems specified in 1.A., capable of achieving
system accuracy of 3.33% or less of the range (e.g. a ‘CEP’” of 10 km or less at
a range of 300 km), except as provided in Note 1 below for those designed for
missiles with a range under 300 km or manned aircraft;

Technical Notes:

1. A ‘guidance set’ integrates the process of measuring and computing a
vehicle's position and velocity (i.e. navigation) with that of computing and
sending commands to the vehicle's flight control systems to correct the
trajectory.

2. “CEP’ (circle of equal probability) is a measure of accuracy, defined as the
radius of the circle centred at the target, at a specific range, in which 50% of
the payloads impact.

e. Thrust vector control sub-systems, usable in the systems specified in 1.A,,
except as provided in Note 1 below for those designed for rocket systems that
do not exceed the range/payload capability of systems specified in 1.A;

Technical Note:

2 A.1.e. includes the following methods of achieving thrust vector control:
Flexible nozzle;,

Fluid or secondary gas injection ;

Movable engine or nozzle;

Deflection of exhaust gas stream (jet vanes or probes);

Use of thrust tabs.

®ao oo

f. Weapon or warhead safing, arming, fusing, and firing mechanisms, usable in
the systems specified in 1.A., except as provided in Note 1 below for those
designed for systems other than those specified in 1.A.

' The exceptions in 2A.1.b,, 2.A.1.c.,, 2A.1.d, 2.A.1.e. and 2.A.1.f. above may be
treated as Category Il if the subsystem is exported subject to end use statements
and quantity limits appropriate for the excepted end use stated above.
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2.B. TEST AND PRODUCTION EQUIPMENT
2.B.1 "Productlon facilities” spemal!y desagned for the subsystems specifi ed in2.A.
2B.2. "Production equipment” specially desagned for the subsystems specified in 2.A.
2.C. MATERIALS . |

None.
2.D. SOFTWARE |

2.D.1. "Software" ' specially desugned or modrﬁed for the "use of productlon fac:l:tles
- specifiedin 2.B.1. : ;

2D.2 "Software" spec:al ly desagned or modlf ed for the use” of rocket motors or engmes
specified in 2.A.1.c.

2.D.3. "Software”, Specaally designed or modrfaecl for the “use” of ‘guidance sets’ specified
in2.A.1.d. -

Note:

2.D.3. includes "software”, spec:al!y des:gned or modn‘" ed to enhance the

performance of gu:danoe sefs” to achueve or exceed the accuracy specified in
2A1d.

2.D.4. “Software” specially designed or modified for the “use” of subsystems or
equipment specified in 2.A.1.b.3.

2.D.5. “Software specnally desugned or modlfzed for the “use” of systems in2.A1.e.
2.D6. Software specially designed or modlﬁed for the “use” of systems in2.A1.f.

Note: ' '
Subject to end-use statements appropnats for the excepfed end-use software
controlled by 2.D.2. - 2.D.6. may be treateo‘ as Category H as follows:

1. Under 2.D.2. if specially desrgned or modified for frqwd propelfanf apogee

engines, designed or modtﬁed for satemte appl:catfons as spec:ﬁed in the Note
fo2A.1.c.;

1000.2. Under 2.D.3. if designed for m:ss:!es wrth a range of undsr 300 km or
manned a:rcraﬂ i

1000.3. Under 2.D.4. if specially ses.'gned or modfﬁed for reentry veh:c!es
designed for non-weapon pa yloads;

4. Under 2.D.5. if des:gned for rocket systems that do not exceed the range
payload capability of systems spec:ﬁed in1A.;

1000.5. Under 2D.6. if designed for systems other than those spec:lﬁsd in 1' A

i
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2E

2.E.1.

TECHNOLOGY

"Technology", in accordance with the General Technology Note, for the
"development", "production” or "use" of equipment or "software" specified in 2A,
2.B.or2.D. : s :

CATEGORY Il

ITEM 3

3.A.

3A1

3.A2

3.A3.

PROPULSION COMPONENTS AND EQUIPMENT

EQUIPMENT, ASSEMBLIES AND COMPONENTS

Lightweight turbojet and turbofan engines (including turbocompound engines),

usable in the systems specified in 1.A., that are small and fuel efficient, as follows:

a. Engines having both of the following characteristics :

1. Maximum thrust value greater than 1,000 N (achieved un-installed)
excluding civil certified engines with a maximum thrust value greater than
8,890 N (achieved un-installed); and

2. Specific fuel consumption of 0.13 kg N h™ or less (at sea level static and
standard conditions),

b. Engines designed or modified for systems speciﬁed in 1.A., regardless of thrust
or specific fuel consumption.

Note:

Engines specified in 3.A.1. may be exported as partofa manned aircraft o.'" in
quantities appropriate for replacement parts for a manned aircraft.

Ramjetfécramjetlpulse jet/combined cycle engines, including devices to regulate
combustion, and specially designed components therefor, usable in the systems
specified in 1.A. ' '

Rocket motor cases, ‘insulation” components and nozzles therefor, usable in the
systems specified in 1.A. - ' .

Technical Note:

In 3.A.3. ‘insulation” intended to be applied to the components of a rocket motor, i.e.
the case, nozzle inlets, case closures, includes cured or semi-cured compounded
rubber components comprising sheet stock containing an insulating or refractory

- material. It may also be incorporated as stress relief b_oots or flaps.

" Note:

Refer to 3.C.2. for “insulation” material in bulk or sheet form.



3.AA4.

3.A5.

3.A.6.

- 3.B.

3.B.1.
3.B.2.

3.B.3.
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Staging mechanisms, separation mechanisms, and interstages therefor, usable in

the systems specified in 1.A.

Liquid and slurry propeliant (including Qxidisers) control systems, and specially
designed components therefor, usable in the systems specified in 1.A., designed or
modified to operate in vibration enwronments of more than 10 g RMS between 20 Hz
and 2 kHz.

- Ngtg_s:

1. The only servo valves and pumps specified in 3.A.5. are the following:

a. Servo valves designed for flow rates of 24 litres per minute or greater, at an
absolute pressure of 7,000 kPa (1,000 psi) or greater, that have an actuator
response fime of less than 100 ms;

b. Pumps, for liquid propellants, with shaft speeds equal to or greater than

8,000 RPM or with discharge presswes equal to or greater than 7,000 kPa

(1,000 psi).

2. Systems and oomponents spec:ﬁed in 3.A.5. may be exported as part of a
satellite.

Hybrid rocket motors and specially deslgned oomponents therefor, usable in the
systems specified in 1.A. i

TEST AND PRODUCTION EQUIPMENi‘

“Production facilities” specualiy desngned for equnpment or materials specified in 3.A.
or 3.C.

“Production equment” spemally desngned for equment or matenals specified in
3.A or3.C. -

Flow-forming machines, and specially désigned components therefor, which:

a. according to the manufacturers technical specification can be equipped with
numerical control units or a computer control, even when not equipped with such
units at delivery; and

b. have more than two axes which can be co-ordlnated snmultaneously for
contouring control. . i

Technical Note:

Machines combining the function of spm-formmg and ﬂow—fonnmg are, for the
purpose of this item, regarded as ﬂow-fonmng machines.

Note:
This item does not include machmes that are not usable in the producfron” of

propulsion components and equipment (e g. motor cases) for systems spec:ﬁed
in 1.A.
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3.C. MATERIALS

3.C.1. ‘Interior lining” usable for rocket motor cases in the systéms specified in 1.A.

Technical Note:

In 3.C.1. “interior lining” suited for the bond interface between the solid propellant
and the case or insulating liner is usually a liquid polymer based dispersion of
refractory or insulating materials e.g., carbon filled HTPB or other polymer with

~ added curing agents to be sprayed or screeded over a case interior.

3.C.2. ‘Insulation” material in bulk form usable for rocket motor cases in the systems
specified in 1.A. . :

Technfcal Note:

in 3.C.2. “insulation” intended to be applied to the components of a rocket motor,
i.e., the case, nozzle inlets, case closures, includes cured or semi-cured
compounded rubber sheet stock containing an insulating or refractory material. It
may also be incorporated as stress relief boots or flaps specified in 3.A.3.

3.D. SOFTWARE

3.D.1. "Software" specially designed or modified for the "use" of “production facilities” and
flow forming machines specified in 3.B.1. or 3.B.3.

3.D.2. "Software" specially designed or modified for the "use" of equipment specified in
3.A1.,3A2,3A4, 3A5 or3A6. '

Notes:
(a) “Software” specially designed or modified for the “use” of engines specified in 3.A.1.
may be exported as part of a manned aircraft or as replacement “software” therefor.

(b) “Software” specially designed or modified for the “use” of propellant control systems
specified in 3.A.5. may be exported as part of a satellite or as replacement software”
therefor.

3.D.3. "Software" specially designed or modified for the "development" of equipment
specified in 3.A.2,, 3.A.3. or 3.A4.

3.E. TECHNOLOGY
3.E.1. "Technology", in accordance with the General Technology Note, for the

"development", "production" or "use" of equipment, materials or "software" specified
in3.A, 3.B,,3.C. or 3.D.

ITEM 4 PROPELLANTS AND CHEMICALS

4A. EQUIPMENT, ASSEMBLIES AND COMPONENTS

None.
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4.B.

4.C.

4.CA.
4.C.2

4.C3.

4.C.4.

TEST AND PRODUCTION EQUIPMENT
None.

MATERIALS

Composite and composite modified do@able base propellants.

Fuel substances as follows:

a.

. Hydrazine with a ooncentratlon of more than 70 percent and its denvatwes

including monomethylhydrazine (MMH)
Unsymetrical dimethylhydrazine (UDMH);

Spherical aluminium powder with piarticles of uniform diameter of less than 200 x
10° m (200 um) and an aluminium content of 97 percent by weight or more, if at
least 10 percent of the total weight is made up of particles of less than 63 pm,
according to ISO 2591:1988 or natronal equivalents such as

JIS Z8820; :

Technical Note:

A particle size of 63 um (ISO R-565) corresponds to
250 mesh ( Tyler ) or 230 mesh (ASTM standard E-11).

Zsrcomum berylllum magnesium ahd alloys of these in particle size less than
60 x 10° m (60 um), whether spherical, atomised, spheroidal, flaked or ground,
consisting of 97 percent by welght or more of any of the above mentioned
metals; i

Technical Note:

The natural content of hafnium in the Zirconium {typtcaﬂy 2% to T‘V ) is counted
with the zirconium.

Boron and boron alloys in particle éiZe less than 60 x 10° m (60 um), whether
spherical, atomised, spheroidal, flaked or ground with a purity of 85 percent by
weight or more;

High energy density matenals such -as boron slurry, having an energy density of
40 x 10° J/kg or greater .,

Oxidisers/Fuels as follows:

Perchlorates, chlorates or chromates mlxed with powdered metals or other high
energy fuel components.

a.

Oxidiser substances as follows:

Liquid oxldlser substances as foliows
1. Dinitrogen trioxide;
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Nitrogen dioxide/dinitrogen tetroxide;

Dinitrogen pentoxide;,

Inhibited Red Fuming Nitric Acid (IRFNA),

Compounds composed of fluorine and one or more of other halogens,
oxygen or nitrogen,

b. Solid oxidiser substances as follows:

1.
2,
3.

Ammonium perchlorate;

Ammonium dinitramide (ADN);

Nitro-amines (cyclotetramethylene - - tetranitramine (HMX);
cyclotrimethylene - trinitramine (RDX).

4.C.5. Polymeric substances as follows:

4.C.6.

2Q00TW®

Carboxy - terminated polybutadiene (CTPB);
Hydroxy - terminated polybutadiene (HTPB),
Glycidyl azide polymer (GAP);

Polybutadiene - Acrylic Acid (PBAA);
Polybutadiene - Acrylic Acid- Acrylonitrile (PBAN).

Other propellant additives and agents as follows:

a. Bonding agents as follows:

1.
2.
3.
4

5.

tris (1-(2-methyl)aziridinyl) phosphine oxide (MAPO);

trimesoyl-1 (2-ethyl) aziridine (HX-868, BITA);

Tepanol (HX878), react!on product of tetraethlylenepentamine, acrylonitrile
and glycidol;

Tepan (HX-879), reaction product of tetraethlylenepentamine and
acrylonitrile;

Polyfunctional aziridine amides with isophthalic, trimesic, isocyanuric, or
trimethyladipic backbone also having a 2-methyl or 2-ethyl aziridine group
(HX-752, HX-874 and HX-877),

b. Curing agent and catalysts as follows: |
Triphenyl bismuth (TPB);

c. Burning rate modifiers as follows:

ahwnN =

Nit
1.
2.
3
4

Catocene;

N-butyl-ferrocene;

Butacene;

Other adducted polymer ferrocene derivatives;

Carboranes, decarboranes, pentaboranes and derivatives thereof;

itrate esters and nitrated plasticisers as follows:

Triethylene glycol dinitrate (TEGDN);
Trimethylolethane trinitrate (TMETN),
1,2,4-butanetriol trinitrate (BTTN);

Diethylene glycol dinitrate (DEGDN);

e. Stabilisers as follows:

1.
2.

2-Nitrodiphenylamine;
N-methyl-p-nitroaniline.
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4D. SOFTWARE
None.
4E. TECHNOLOGY

4EA1. "Teohnology‘ , in accordance with the General Technology Note, for the
"development”, “production” or "use" of matenals spemf ied in 4.C.
(See also Item 5.E.).

ITEMS5 PROPELLANT PROD JCTIC

5.A. EQUIPMENT, ASSEMBLIES AND COr:e‘lPONENTS.
None. b |
5.B. TESTAND PRODUCTION EQUIPMENT

5.B.1. “Production equipment”, and spemally desugned components therefor, for the
“production”, handling or acceptance testing of liquid propellants or propellant
constituents specified in ltem 4. '

5.B.2. “Production equipment’, other than that described in 5.B.3., and specially designed
components therefor, for the production, handling, mixing, curing, casting, pressing,
machining, extruding or acceptance testing of solid propellants or propellant
constituents spec;f ied in Item 4. -'

5.B.3. Equipment as follews and spec:ally desugned oomponents therefor

a. Batch mixers wuth provlswn for mixing under vacuum in the range of zero to
13.326 kPa and with temperature eontrol capability of the mixing chamber and
having all of the following:

1. a total volumetric capacity-of 1 10 litres or more; and
2. at least one mixing/kneading shaft mounted off centre;

b. Continuous mixers with provision for mixing under vacuum in the range of zero
to 13.326 kPa and with temperature controi oapablllty of the m;xmg chamber and
having all of the following: | .
1. two or more mixing/kneading shafts; and
2. capability to open the mixing chamber;

¢. Fluid energy mills usable for gl‘indirjg or milling substances specified in ltem 4;

d. Metal powder "production equipment"'usable for the "productlon”, in a controlled
environment, of spherical or atomised materials specified in 4.C.2.c. or 4.C.2.d.

Note:

6.B.3.d. includes:
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a. Plasma generators (high frequency arc-jet) usable for obtaining sputtered or
- spherical metallic powders with organization of the process in an argon-
water environment;
b. Electroburst equipment usable for obtaining sputtered or spherical metallic
powders with organization of the process in an argon-water environment;
c. Equipment usable for the “production” of spherical aluminium powders by
powdering a melt in an inert medium (e.g. nitrogen).

- Nofes:

. 1. . The only batch mixers, continuous mixers usable for solid propellants or

5.C.
5.D.
5.D.1.

8.E..

5.E.1.

ITEM 6

6.A.

6.B.

6.B.1.

propellants constituents specified in ltem 4, and fluid energy mills controlled in
Item 5, are those specified in 5.B.3.

2. Forms of metal powder “production equipment" not specified in 5.B.3.d. are to
be evaluated in accordance with 5.B.2.

MATERIALS

. None. -

SOFTWARE

"Software" specially designed or modified for the “use” of equipment specified in
5.B. for the "production” and handling of materials specified in ltem 4.

TECHNOLOGY

"Technology" , in accordance with the General Technology Note, for the
"development", "production” or "use" of equipment specified in 5.B.

PRODUCTION OF STRUCTURAL COMPOSITES

" EQUIPMENT, ASSEMBLIES AND COMPONENTS

None.
TEST AND PRODUCTION EQUIPMENT

Equipment for the "production” of structural composites, fibres, prepregs or
preforms, usable in the systems specified in 1.A., as follows, and specially designed
components, and accessories therefor:

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

b. Tape-laying machines of which the motions for positioning and laying tape and
sheets can be co-ordinated and programmed in two or more axes, designed for
the manufacture of composite airframes and missile structures;
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6.C.

6.D.

6.D.1.

6.E.

6.E.1.

6.E.2.

c. Multi-directional, multi-dimensional weaving machines or interlacing machines,
including adapters and modification kits for weaving, interlacing or braiding
fibres to manufacture composite structures;

Note:
6.B.1.c. does not control textile machinery not modified for the end-uses stated.

d. 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 polycarbosilane) including special provision to strain the fibre during
heating;

2. Equipment for the vapour deposition of elements or compounds on heated

filament substrates;
3. Equipment for the wet-spinning of refractory ceramics (such as aluminium
oxide); ;

e. Equipment designed or modified for special fibre surface treatment or for
producing prepregs and preforms, including rollers, tension stretchers, coating
equipment, cutting equipment and clicker dies.

Note:

Examples of components and accessories for the machines specified in 6.B.1. are

moulds, mandrels, dies, fixtures and tooling for the preform pressing, curing, casting,
sintering or bonding of composite structures, laminates and manufactures thereof,

MATERIALS
None.
SOFTWARE

"Software" specially designed or modified for the “use” of equipment specified in
6.B.

TECHNOLOGY

"Technology" , in accordance with the Géneral Technology Note, for the
"development", "production” or "use" of equipment or “software” specified in 6.B. or
6.D.

“Technical data” (including processing conditions) and procedureé for the regulation

- of temperature, pressures or atmosphere in autoclaves or hydroclaves when used

for the production of composites or partially processed composites, usable for
equipment or materials specified in ltem 8.
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ITEM 7

71.A.

7.B.

7B,
7B2.

7.B.3.

7.B.4.

7.C.

7.D.

7.DA1.

T.E.

T:EA.

TEZ.

PYROLYTIC DEPOSITION AND DENSIFICATION
EQUIPMENT, ASSEMBLIES AND COMPONENTS
None.
TEST AND PRODUCTION EQUIPMENT
Nozzles specially designed for the processes referred to in 7.E.1.
Isostatic presses having all of the following characteristics: |

a. Maximum working pressure of 69 MPa (10,000 psi) or greater;

b. Designed to achieve and maintain a controlled thermal environment of 600 °C
-or greater; and

c. Possessing a chamber cavity with an inside diameter of 254 mm (10 inches) or
' greater. : .

Chemical vapour 'deposition furnaces designed or modified for the densification of
carbon-carbon composites.

Equipment and process controls, other than those specified in 7.B.2. or 7.B.3,,

_ designed or modified for densification and pyrolysis of structural composite rocket

nozzles and reentry vehicle nose tips.

MATERIALS

“None.

SOFTWARE

"Software" specially designed or modified for the equipment specified in 7.B.2,,
7B3.0or7.B4. :

TECHNOLOGY

*Technology" for producing pyrolytically derived materials formed on a mould,
mandrel or other substrate from precursor gases which decompose in the 1300 °Cto
2900 °C temperature range at pressures of 130 Pa (1 mm Hg) to 20 kPa (150 mm "
Hg) including "technology" for the composition of precursor gases, flow-rates, and
process control schedules and parameters.

"Technology" , in accordance with the General Technology Note, for the -
"development”, "production” or "use" of equipment or "software" specified in 7.B. or
7.D.
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ITEM8 STRUCTURAL MATERIALS

8.A. EQUIPMENT, ASSEMBLIES AND CbMPONENTS

8.A.1. Composite structures, laminates, andfm_anufactures thereof, specially _designed for
use in the systems specified in 1.A. and the subsystems specified in 2.A.

8.A.2. Resaturated pyrolised-(i.e. carbon~carbon) components hawng all of the followmg
a. designed for rocket systems; and
b. usable in the systems specified in. 1 A

8.B. TEST AND PRODUCTiON EQUIPMENT
None.
8.C. MATERIALS

8.C.1. Resin impregnated fibre prepregs and metal coated fibre preforms, for the goods
specified in 8.A.1., made either with organic matrix or metal matrix utilising fibrous or
filamentary relnforcements having a specific tensile strength greater than T 62 x 104
mand a specn’ ic modulus greater than 3.18 x 105m

Noi‘e.-_

The only resin impregnated fibre prepfegs‘ specified in 8.C.1. are those using resins
with a glass transition temperature (Tg), after cure, exceeding 145°C as determined
by ASTM D4065 or national equWafents

8.C.2. Resaturated pyrolised (i.e. carbon- carbon) materials having all of the follmmng
a. designed for rocket systems; and
b. usable in the systems specified in ‘! A

8.C.3. Fine grain recrystallised bulk graphutes (with a bulk density of at least 1.72 g/lcm®
measured at 15 °C) and having a particle size of 100 x 10° m (100 um) or less,
usable for rocket nozzles and re~entry wvehicle nose tips usable in systems specified
|n 1.A. . _ _

8.C.4. Pyrolytic or fibrous reinforced graphites usable for rocket nozzles and re-entry
vehicle nose tips usable in systams specmed in 1.A. - :

8.C.5. Ceramlc composite materials (dtelectnc constant less than 6 at frequencies from
100 Hz to 10 GHz) for use in missile radomes usable in systems specified in 1.A.

8.C.6. Bulk machinable silicon-carbide remforced unfired ceramic usable for nose tips
usable i in systems specified in 1 A _

8.C.7. Tungsten, molybdenum, and alloys of these metals in the form of unlfonn spherical
or atomised particles of 500 x 10° m (500 pm) diameter or less with a purity of 97%
or higher for fabrication of rocket motor components, i.e. heat shields, nozzle
substrates, nozzle throats, and thrust vector control surfaces, usable in systems
specified in 1.A. :

8.C.8. Maraging steels having an ultimate tensile strength of 1.5 x 10° Pa or greater,
measured at 20°C, in the form of sheet, plate or tubing with a wall or plate thickness
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equal to or less than 5.0 mm usable in systems specified in 1.A.

Technical Note:

Maraging steels are generally characterised by high nickel, very low carbon
content and use substitutional elements or precipitates to produce age-
hardening.

8.C.9. Titanium-stabilized duplex stainless steel (Ti-DSS) usable in the systems specified
in 1.A. and having all of the following: '

a. Having all of the following characteristics: -
1. containing 17.0 - 23.0 weight percent chromium and 4.5 - 7.0 weight percent
nickel;
2. having a titanium content of greater than 0.10 weight percent; and
3. aferritic-austenitic microstructure (also referred to as a two-phase
microstructure ) of which at least 10 percent is austenite by volume
(according to ASTM E-1181-87 or national equivalents); and

=4

Having any of the following forms: '

1. ingots or bars having a size of 100 mm or more in each dimension;

2. sheets having a width of 600 mm or more and a thickness of 3 mm or less; or

3. tubes having an outer diameter of 500 mm or more and a wall thickness of 3
mm or less.

8.D. SOFTWARE
None.
8.E. TECHNOLOGY
- 8.E.1. "Technology" , in accordance with the General Technolﬁgy Note, for the

"development", "production” or "use" of equipment or materials specified in 8.A. or
8.C.

ITEM 9 INSTRUMENTATION, NAVIGATION AND DIRECTION FINDING

9.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS

9.A.1. Integrated flight instrument systems which include gyrostabilisers or automatic
pilots, designed or modified for use in the systems specified in 1.A., and specially
designed components therefor. '

9.A.2. Gyro-astro compasses and other devices which derive position or orientation by
means of automatically tracking celestial bodies or satellites, and specially designed
components therefor.
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9.A3.

S.A4

9.A5.

9.A6.

9.B.

9.B.1.

Accelerometers with a threshold of 005 g or less, or a linearity error within 0.25% of
full scale output, or both, which are designed for use in inertial navigation systems
or in guidance systems of all types, and specially designed components therefor.

Note:

Accelerometers which are specially designed and deveioped as MWD
(Measurement While Drilling) sensors for use in downhole well service operations
are not controlled in 9.A.3. Voo -

All types of gyros usable in the systems specified in 1.A., with a rated ‘drift rate’
‘stability’ of less than 0.5 degrees (1 sigma or rms) per hour in a 1 g environment
and specially designed components therefor. i

Technical Notes:

1. ‘Drift rate” is defined as the time rate of output deviation from the desired output.
It consists of random and systematic components and is expressed as an '
equivalent angular displacement per unit time with respect to inertial space.

2. ‘Stability’ is defined as the standard deviation (1 sigma) of the variation of a
particular parameter from its calibrated value measured under stable
temperature conditions. This can be expressed as a function of time.

Continuous output acoelérometers or gyros of any type, specified to functionat
acceleration levels greater than 100 g, and speciaily designed components therefor.

Inertial or other equipment using'acoelbrometers specified in 9.A.3. or 9.A.5. or
gyros specified in 9.A.4. or 9.A.5. , and systems incorporating such equipment, and
specially designed components therefor. 2

TEST AND PRODUCTION EQUIPMENT

"Production equipment", and other test, calibration and alignment equipment, other
than that described in 9.B.2., designed or modified to be used with equipment
specified in 9.A. i ;

Ncte:
Equipment sp_ec:ﬁed in 9.B.1. includes the following:

a. For laser gyro equipment, the following equipment used fo characterise mirrors,
having the threshold accuracy shown or better: :
1. Scatterometer (10 ppm); '
2. Reflectometer (50 ppm),
3. Profilometer (5 Angstroms);

b. For other inertial equipment: i :
inertial Measurement Unit (IMU Module) Tester;
IMU Platform Tester, L

~ IMU Stable Element Handling Fixture;

IMU Platform Balance Fixture; -
Gyro Tuning Test Station;

Grh W=
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6. Gyro Dynamic Balance Station;

7. Gyro Run-In/Motor Test Station;
8. Gyro Evacuation and Filling Station;
9. Centrifuge Fixture for Gyro Bearings;
10. Accelerometer Axis Align Station;

11. Accelerometer Test Station.

9.B.2. Equipment as follows:

a. Balancing machines having all the following characteristics:

-not capable of balancing rotors/assemblies having a mass greater than 3 kg;
capable of balancing rotors/assemblies at speeds greater than 12,500 rpm;
capable of correcting unbalance in two planes or more; and
capable of balancing to a residual specific unbalance of 0.2 g mm per kg of

- rotor mass;

:'“.0’!‘3.—‘

b. Indicator hea_ds (sometimes known as balancihg instrumentation) designed or
modified for use with machines specified in 9.B.2.a,;

c. Motion simulators/rate tables (equipment capab!e of SImulatlng motion) having
all of the following characteristics:
1. two axes or more;
2. slip rings capable of transmlttlng electncal power and/or signal information;
and
3 having any of the followmg characteristics: -

a. for any single axis having all of the follcwing
' 1. capable of rates of 400 clegreesls or more, or 30 degrees/s or less;
and
- 2. arate resolution equal to or less than 6 degrees/s and an accuracy
; equal to or less than 0.6 degrees/s;

b. having a worst-case rate stability equal to or better (less) than plus or
minus 0.05% averaged over 10 degrees or more; or

¢. a positioning accuracy equal to or better than 5 arc second;

d. Positioning tables (equipment capable of precise rotary positioning in any axes)
having the following characteristics:
1.. two axes or more; and
2. apositioning accuracy equal to or better than 5 arc second;

e. Centrifuges capable of imparting accelerations above 100 g and haﬁng slip rings
capable of transmitting electrical power and signal information.

Notes:

1. The only balancing machines, indicator heads, motion simulators, rate tables,
positioning tab!es and centrifuges specified in Item 9 are those specified in 9.B.2.

2. 9.B.2.a. does not control balancing machines designed or mod:ﬁed for dental or
other medfca! equipment.
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3. 9.B.2c and9.B.2.d do notoontmlrotarytabiesdes:gnedommdfﬂedfor
machine tools or for medical equment

4. Rate tables not controlled by 9.B.2. c. and pmwdmg the charactensﬁcs ofa
positioning table are to be eva!uated acoorﬂmg fo9.B.2d.

5. Equipment that has the charactensﬂcs specified in 9 B.2d. wmch aiso meets the
characteristics of 9.B.2.c. will be treated as equ:pment specified in 9 B.2.c.

9.C. MATERIALS
None. -
9.D._ SOFTWARE

9.DA1. "Software" specially desn;ned or modlfled for the use” of equment specified.in '
9.A. or 9.B. o

6.0.2. Integration "software" for the equipment specified in 9._A.1-. E

9.D.3. Integration "software" specially design_%ed for the equipment:spec'iﬁed. in 9:A.6.
9.E. TECHNOLOGY | | | -

9.E.1. "Technology”, in accordanoe with the General Technology Note for the

"development", "production” or “use" of equlpment or "software" specified in 9.A,,
9.B. or 9.D.

Note: T E N
Equipment or “software" specified in 9.A. orQD may be exported as part of a manned

aircraft, satellite, land vehicle or marine vessel or in quantities appropriate for replacement
parts for such apphcat:ons ; .

ITEM10 FLIGHT CONTROL

10.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS _

10.A.1. Hydraulic, mechanical, electro—optlcal or electromechantcal ﬂtght control systems
grfludmglﬂy-by-wwe systems) desagned or modlf ed for the systems specified in

10.A.2. Attitude control equipment desngned or modified for the systems specified in 1.A.
Systems or eqmpment specified :r'} 1(;' A. may be exported as part of a manned

aircraft or satellite or in quantities appropnate for replaoemenf parts for manned
am:raﬁ
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10.B. TEST AND PRODUCTION EQUIPMENT

10.B.1. Test, calibration, and allgnment equment specially designed for equipment
specified in 10 A :

10.C. MATERIALS
None.
10.0. SOFTWARE

10.D0.1. "Software" specially designed or modified for the "use" of equipment specified in
10.A. or 10.B.

Note:

"Software" specified in 10.D.1. may be exported as part of a manned aircraft or
s,a&eliite or in quantities appropriate for replacement parts for manned aircraft.

10.E. TECHNOLOGY -

10.E.1. Design "technology” for integration of air vehicle fuselage, propulsion system and
lifting control surfaces, designed or modified for the systems specified in 1.A., to
optimise aerodynamic performance throughout the fhght regime of an unmanned
air vehicle.

10.E.2. Design "technolbgy’f for integration of the flight control, guidance, and propulsion
data into a flight management system, designed or modified for the systems
specified in 1.A., for optimisation of rocket system trajectory.

10.E.3. '"Technology", in accordance with the General Technology Note, for the

"development", "production” or "use" of equipment or "software" specified in 10.A.,
10.B. or 10.D.

ITEM11 AVIONICS

11.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS

11.A.1. Radar and laser radar systems, mcludmg altimeters, designed or modified for use
in the systems specified in 1.A.

Technical Note:

Laser radar systems embody specialised transmission, scanning, receiving and
signal processing techniques for utilisation of lasers for echo ranging, direction

- finding and discrimination of targets by location, radial speed and body refiection
characteristics.
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~ 11.A2. Passive sensors for determining bearings to specific electromagnetlc sources

(direction finding equipment) or terrain characteristics, designed or modified for
use in the systems specified in 1.A.

11.A.3. Global Positioning System (GPS) or similar satellite receivers, designed or
modified for use in the systems specified in 1.A., having any of the following
characteristics:

a. Capable of providing navigation information under the following operational
‘conditions:
1. At speeds in excess of 515 m/s (1,000 nautical miles/hour), _11__
2. At altltudes in excess of 18 km (60,000 feet); or

b. Designed or modified for use wnth unmanned air vehicles specaf ied in 1.A.2.

11.A.4. Electronic assemblies and components, designed or mecdified for use in the
systems specified in 1.A. and specially designed for military use and operation at
temperatures in excess of 125°C.

Notes:

1. Equ:pment speaﬁed in 11.A. includes the following:

Terrain contour mapping equipment;

Scene mapping and correlation (both digital and analogue) eqmpment
Doppler navigation radar equipment;

Passive interferometer equipment; _

Imaging sensor equipment (both active and passive).

PAnTD

2. Equipment specified in 11.A. may be exported as part of a manned aircraft or
satellite or in quantities appropriate for replacement parts for manned aircraft.

- 11.B. TEST AND PRODUCTION EQUIPMENT
None.

11.C. MATERIALS
None.

11.D. SOFTWARE

11.D.1. "Software" specially dessgned or modlﬁed for the "use" of equment specrﬁed in
11.A1.,11.A2 or 11.A4.

11.D.2. “Software” specially designed for the "use" of equipment specified in 11.A.3.
11.E. ' TECHNOLOGY
11.E.1. Design "technology” for protection of avionics and electrical subsysten;ls' against

electromagnetic pulse (EMP) and electromagnetic mterferenoe (EMI) hazards from
external sources, as follows:
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11.E.2.

a. Design "technology" for shielding systems;

b. Design "technology"” for the configuration of hardened electrical circuits and
subsystems;

c. Design "technology" for determination of hardening criteria for the above.

"Technology" , in accordance with the General Technology Note, for the
"development", "production” or "use" of equipment or "software” specified in 11.A.
cor11.D. i ' _

ITEM 12 LAUNCH SUPPORT

12.A.

12.A1.
12.A2.

12.A3.

12.A4.

12.A5.

12.B.

EQUIPMENT, ASSEMBLIES AND COMPONENTS

Apparatus and devices, designed or modified for the handling, control, activation
and launching of the systems specified in 1.A.

Vehicles designed or modified for the transport, handling, control, activation and
launching of the systems specified in 1.A.

‘Gravity meters (gravimeters), gravity gradiometers, and specially designed
components therefor, designed or modified for airborne or marine use, and having
a static or operational accuracy of 7 x 10° m/s? (0.7 milligal) or better, with a time
to steady-state registration of two minutes or less, usable for systems specified in
1.A '

Telemetry and telecontrol equipment having all of the following:
a. usable for unmanned air vehicles or rocket systems; and
b. usable for systems specified in 1.A.

Precision tracking systems, usable for systems specified in 1.A,, as follows:

a. Tracking systems which use a code translator installed on the rocket or
unmanned air vehicle in conjunction with either surface or airborne references
or navigation satellite systems to provide real-time measurements of inflight .
position and velocity;

b. Range instrumentation radars including associated optical/infrared trackers
with all of the following capabilities:
1. angular resolution better than 3 mrad (0.5 mils);
2 range of 30 km or greater with a range resolution better than 10 m RMS;
and |
3. velocity resolution better than 3 m/s.

TEST AND PRODUCTION EQUIPMENT

None.
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12.C. MATERIALS

None.

12.D. SOFTWARE

12.D.1.

12.D.2.

12.D.3.

12.E.

12.E.1.

ITEM 13

"Software" specially designed or modified for the "use" of equipment specified in
12.A1.

"Software" which processes post-flight, recorded data, enabling determination of
vehicle position throughout its flight path, specially desngned or modified for
systems specified in 1.A.

"Software" specially designed or modified for the "use" of equipment specified in
12.A.4. or 12.A.5., usable for systems specified in 1.A.

TECHNOLOGY

"Technology" , in accordance with the General Technology Note, for the
"development", “production” or "use" of equipment or "software" specified in 12.A.
or 12.D.

COMPUTERS

13.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS

13.A1.

13.B.

13.C.

13.D.

13.E.

13.E.1.

Analogue computers, digital computers or digital differential analysers,
designed or modified for use in the systems specified in 1.A., having any of the
following characteristics:

a. Rated for continuous operation at temperatures from below —45 °C to
above +55 °C; or '

.b. Designed as ruggedised or "radiation hardened".
TEST AND PRODUCTION EQUIPMENT
None.
MATERIALS
None.
SOFTWARE

None.

- TECHNOLOGY

"Technology" , in accordance with the General Technology Note, for the
"development”, "production" or "use" of equipment specified in 13.A.
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Note:

Item 13 equipment may be exported as part of a manned aircraft or satellite or in quantities
appropriate for replacement parts for manned aircraft.

ITEM 14 ANALOGUE TO DIGITAL CONVERTERS
14.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS

14.A1. Analogue-to—digiial converters, uséble in the systems specified in 1.A., having any
of the following characteristics:

a. Designed to meet military specifications for ruggedised equipﬁxent; or
b. Designed or modified for military use and being any of the following types:

1. Analogue-to-digital converter "microcircuits", which are “radiation-
hardened" or have all of the following characteristics:
a. Having a quantisation corresponding to 8 bits or more when coded in
the binary system;
b. Rated for operation in the temperature range from below —54 °C to
above +125°C ; and
(o} Hermetically seaied; or
2. Electrical input type analogue-to-digital converter printed circuit boards or
- ~ modules, having all of the following characteristics:
a. Having a quantisation corresponding to 8 bits or more when coded in
‘the binary system;
b. Rated for operation in the temperature range from below —45 °C to

above +55 °C; and
c. Incorporating "microcircuits" specified in 14.A.1.b.1.

14.B. TEST AND PRODUCTION EQUIPMENT
None. |
14.C. MATERIALS

None.
14.D. SOFTWARE

None.
14.E. TECHNOLOGY

14.E.1. "Technology", in accordance with the General Technology Note, for the
"development”, "production” or "use" of equipment specified in 14.A.
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ITEM 15

15.A.

15.B.

156.B.1.

15.B.2.

16.B.3.

15.B.4.

TEST FACILITIES AND EQUIPMENT
EQUIPMENT, ASSEMBLIES AND COMPONENTS
None.

TEST AND PRODUCTION EQUIPMENT

Vibration test equipment, usable for the systems specified in 1.A. or the
subsystems spac&ﬁad in2.A., and components therefor, as follows:

a. Vibration test systems employing feedback or closed loop temnlques and
incorporating a digital controller, capable of vibrating a system at 10 g RMS or
more over the entire range 20 Hz to 2 kHz and imparting forces of
50 kN (11,250 Ibs), measured bare table, or greater,

b Digital controllers, combined with specially designed vibration test "software",
with a real-time bandwidth greater than 5 kHz and designed for use with
vibration test systems specified in 15.B.1.a,;

c. Vibration thrusters (shaker units), with or without associated amplifiers,
capable of imparting a force of 50 kN (11,250 Ibs), measured bare table, or
greater, and usable in vibration test systems specified in 15.B.1.a,;

d. Test piece support structures and electronic units designed to combine
multiple shaker units into a complete shaker system capable of providing an
effective combined force of 50 kN, measured bare table, or greater, and
usable in vibration test systems specified in 15.B.1.a.

Vibration test systems incorporating a digftat controller are those systems, the
functions of which are, partly or entirely, automatically controlled by stored and
digitally coded electrical signals.

Wind-tunnels for speeds of Mach 0.9 or more, usable for the systems specﬂ"led in
1.A. or the subsystems specified in 2.A.

‘Test benches/stands, usable for the systems specified in 1.A. or the subsystems

specified in 2.A., which have the capacity to handle solid or liquid propellant
rockets, motors or engines of more than 90 kN (20,000 Ibs) of thrust, or which are
capable of simultaneously measuring the three axial thrust components.

Environmental chambers and anechoic chambers, as follows, usable for the
systems specified in 1.A. or the subsystems specified in 2.A.:

a. Environmental chambers capable of simulating all of the following flight
conditions: ; ,
1. Vibration environments of 10 g RMS or greater between 20 Hz and
2 kHz imparting forces of 5 kN or greater; and
2. any of the following: _
a. Altitude of 15,000 m or greater; or
b. Temperature range of at least —50 °C to 125 °C;
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b. Anechoic chambers capable of simulating all of the following flight conditions:
1. Acoustic environments at an overall sound pressure level of 140 dB or
greater (referenced to 2 x 10° N/m?) or with a rated power output of
4 kKW or greater; and
2. any of the following:
a. Altitude of 15,000 m or greater; or
b. Temperature range of at least 50 °C to 125 °C.

15.B.5. Accelerators capable of delivering electromagnetic radiation produced by
bremsstrahlung from accelerated electrons of 2 MeV or greater, and equipment
containing those accelerators, usable for the systems specified in 1.A. or the
subsystems specified in 2.A.

Note:
15.B.5. does not control equ:pment specially designed for medical purposes.

15.C. MATERIALS
None.

15.0. SOFTWARE

15.D.1. "Software" specially designed or modified for the “use” of equipment specified in
15.B. usable for testing systems specified in 1.A. or subsystems specified in 2.A.

15.E. TECHNOLOGY
15.E.1. "Technology", in accordance with the General Technology Note, for the

"development”, "production" or "use" of equipment or "software" specified in 15.B.
or 15.D. . '

ITEM 16 MODELLING-SIMULATION AND DESIGN INTEGRATION

16.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS

16.A.1. Specially designed hybrid (combined analogue/digital) computers for modelling, |
* simulation or design integration of systems specified in 1.A. or the subsystems
specified in 2.A.

Note:
‘This control only applies when the equipment is suppl:ed with "software"” spec:ﬂed in
16.D.1.
16.B. TEST AND PRODUCTION EQUIPMENT

None.

16.C. MATERIALS

None.
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16.D0. SOFTWARE

16.D.1.

16.E.

16.E.1.

ITEM 17

17.A.

17.A1.

17.B.

17.B.1.

17.C.

17.C.1.

17.D.

17.D1.

"Software" specially designed .for modelling, simulation, or design integration of the
systems specified in 1.A. or the subsystems specified in 2.A.

Technical Note:

The modelling includes in pamwlar the aerodynam.'c and thermodynam:c anafys:s
of the sysfems.

TECHNOLOGY - i
"Technology" , in accordance with the General Technology 'Noie; fér theﬁ

"development", "production” or "use" of equipment or “software” specified in 16.A.
or 16.D.

STEALTH

EQUIPMENT, ASSEMBLIES AND COMPONENTS

Devices for reduced observables such as radar reﬂectmty uitra\noletf nfrared
signatures and acoustic sngnatures (i.e. stealth technology), for applications usabie
for the systems specified in 1.A. or the subsystems specified in 2.A.

TEST AND PRODUCTION EQUIPMENT

Systems, specialiy designed for radar cross section measurement, usable for the

- systems specified in 1.A. or the subsystems specified in 2.A.

MATERIALS

Materials for reduced observables such as radar reflectivity, ultraviolet/infrared
signatures and acoustic signatures (i.e. stealth technology), for applications usable
for the systems spec:ﬁed in1 A or the subsystems specmed in 2. A

Notes:

1. 17.C.1. includes structural mafeﬁéfs and ooétings (including paints')' specially
designed for reduced or tailored reﬂectmiy or em;ssmty in the microwave,
infrared or ultraviolet spectra.-

2 17.C.1. does not contro! coatings (mcludfng pamts) when spec:aﬂy used for
thermal control of sateﬂ:tes P

SOFTWARE

“Software” specially designed for reduced observables such as radar reflectivity,
ultraviolet/infrared signatures and acoustic signatures (i.e. stealth technology), for
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17.E.

1WEL

ITEM 18

18.A.

18.A1.

18.A.2.

18.A.3.

18.B.

18.C.

applications usable for the systems specified in 1.A. or the subsystems specified in
2A.

17.D.1. includes "software” specially designed for analysis of signature reduction.
TECHNOLOGY
"Technology" , in accordance with the General Technology the for the

"development", "production” or "use" of equ:pment materials or "software"
specified in 17.A., 17.B., 17.C. or 17.D. _

- Note:

17.E.1. includes databases specially designed for analysis of signature reduction.

NUCLEAR EFFECTS PROTECTION

EQUIPMENT, ASSEMBLIES AND COMPONENTS

"Radiation Hardened" "microcircuits" usable in protecting rocket systems and
unmanned air vehicles against nuclear effects (e.g. Electromagnetic Pulse (EMP),
X-rays, combined blast and thermal effects), and usable for the systems specified
in 1.A.

"‘Detectors” specially designed or modified to protect rocket systems and
unmanned air vehicles against nuclear effects (e.g. Electromagnetic Pulse (EMP),
X-rays, combined blast and thermal effacts), and usable for the systems specified
in 1.A.

Technical Note:

A ’defector’ is defined as a mechanical, electrical, optical or chemical device that
automatically identifies and records, or registers a stimulus such as an
environmental change in pressure or temperature, an electrical or electromagnetic
signal or radiation from a radioactive material.

Radomes designed to withstand a combined thermal shock greater than 4.184 x
10® J/Im? accompanied by a peak over pressure of greater than 50 kPa, usable in
protecting rocket systems and unmanned air vehicles against nuclear effects (e.g.
Electromagnetic Pulse (EMP), X-rays, combined blast and thermal effects), and
usable for the systems specified in 1.A.

TEST AND PRODUCTION EQUIPMENT

None.

MATERIALS

None.
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18.D. £ SOFTWARE
None.
18.E. TECHNOLOGY

18.E.1. “Technolbgy“ , in accordance with the General 'Technblogy Note, for the
"development", "production” or "use" of equipment specified in 18.A.

ITEM19 OTHER COMPLETE DELIVERY SYSTEMS

19.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
19.A.1. Complete rocket systems '(includi.ng ballistic missile systems, Spaoe Iéunch
vehicles, and sounding rockets), not specified i in 1.A1. capable of a maximum
range equal to or greater than 300 km. : .
19.A.2. Complete unmanned air vehicle systems (including cruise missile systems, target
drones and reconnaissance drones), not specified in 1.A.2., capable of a maximum
range equal to or greater than 300 km. .
19.B. TEST AND PRODUCTION EQUIPMENT .
None.
19.C. MATERIALS
None.

19.0. SOFTWARE

19.D.1. "Software" which coordinates the function of more than one subsystem, specially
designed or modified for "use" in the systems specified in 18.A.

19.E. TECHNOLOGY

19.E.1. "Technology", in accordance with the General Technology Note, for the
"development”, "production” or "use" of equipment specified in 19.A.

ITEM20 OTHER COMPLETE SUBSYSTEMS

20.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS

20.A.1. Complete subsystems as follows:
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“a. Individual rocket stages, not specified in 2.A.1., usable in systems specified in
19.A; . ¥ e ' .

b. Solid propellant rocket motors or liquid propellant rocket engines, not specified
in 2.A.1., usable in systems specified in 19.A., having a total impulse capacity
‘of 8.41 x 10° Ns (1.91 x 10°1b.s) or greater, but less than 1.1 x 10° Ns (2.5 x
10°1b.s).
20.B. TEST AND PRODUCTION EQUIPMENT |
20.B.1. “Production facilities” specially designed for the subsystems specified in 20.A
20.B.2. “Product’_i_on equipment” 'spec_ialiy designed for the subsystems spéciﬁed in 20.A.
20.C. MATERIALS .
. None, .
20.D0. SOFTWARE |
. 20.D.1. "Software" specially designed or madified for the systems specified in 20.B.1.

20.D.2. "Software", not specified in 2.D.2., specially designed or modified for the "use" of
rocket motors or engines specified in 20.A.1.b.

20.E. TECHNOLOGY
20.E.1. "Technology’, in accordance with the General Technology Note, for the

"development", "production" or "use" of equipment or "software" specified in 20.A.,
20.B. or 20.D. |

AAHALING EINDIG
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No. 430

.10 April 2002

'NOTICE IN TERMS OF SECTION 13 OF THE

NON-PROLIFERATION OF WEAPONS OF MASS DESTRUCTION ACT, 1983

DECLARATION OF CERTAIN NUCLEAR-RELATED DUAL-USE EQUIPMENT,
MATERIALS AND RELATED TECHNOLOGY ITEMS AS CONTROLLED GOODS
AND CONTROL MEASURES APPLICABLE TO SUCH GOODS

1.

I, Alec Erwin, Minister of Trade and Industry, on the recommendation of the

South African Councd for the Non-Proliferation of Weapons of Mass Destruction, under
section 13 of the Non-Proliferation of Weapons of Mass Destruction Act, 1993 (Act No..
87 of 1993), hereby -

(@)

(b)

(c)

(d)

declare all items listed in the IAEA (International Atomic Energy Agency)
document INFCIRC/254/Rev.4/Part 2, dated March 2000, as quotad in Schedule

‘A to this notice, to be controlled goods

“determine that the import, export, re~export and transit of such controlled goods

shall take place only under a permit issued by the said Council, established

| under section 4 of the said Act

determine that the local transfer or sale of such controlled goods by a person
contemplated in section 13(3) of the said Act may take place only if the receiver
of the goods has been registered in terms of the said section and the said
Council was mformed by means of a declaration of the transaction by the
supplier;

declare component parts contemplated in General Note 4, as quoted in
Schedule A, that can be described as an integral part of plants, systems,
assemblies or equipment listed in Schedule A and without which the plant,
system, assemblies or equipment will not perform their intended function or
achieve the characteristics or performance level that make the above-mentioned
plants, systems, assemblies or equipment controlled according to a Schedule A
entry or entries, to be controlled goods; and
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(e) repeal Government Notice No. R.1790 of 14 October 1994.

2. Application forms for permits and registrations in terms of section 13(3) of the
-aforementioned Act are obtainable from:

The Secretariat

South African Council for the Nen-Proliferation of Weapons of Mass
Destruction -

Private Bag X84

PRETORIA

0001

ALEC ERWIN,
Minister of Trade and Industry

23308—3
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SCHEDULE A
NUCLEAR-RELATED DUAL-USE CONTROLLED GOODS

The list of Nuclear related Dual-Use Equipment, Materials, Software, and Related
Technology Items contained in the Annex to'IAEA document INFCIRC/254/Rev. 4!Part
2, dated March 2000, is quoted in its entirety.

QUOTE
ANNEX
Note: The International System of Units (SI) is used in this Annex. In all cases the physical

quantity defined in Sl units should be considered the official recommended control
value. However, some machine tool parameters are given in their customary units,

which are not SI.
: Commonly used abbmvnations (and thelr preﬂxes denoting slze) in this Annex are as
follows:
A --- ampere(s)
Bq -- becquerel(s)
°C - degree(s) Celsius
CAS -—- chemical abstracts service
Ci - curie(s)
- cm -— centimeter(s)
dB -- decibel(s)
dBm -- decibel referred to 1 milliwatt
g — gram(s); also, acceleration of gravity (9.81 m/s?)

GBq - gigabecquerel(s)
GHz --- gigahertz
GPa --- gigapascal(s)

Gy - gray

h  — hour(s)

Hz -~ herz .

J - joule(s)

K  — kelvin

keV -— thousand electron volt(s)
kg -- kilogram(s)

kHz --- kilohertz

kKN = - kilonewton(s)

kPa -— Kkilopascal(s)

kV - kilovolt(s)

kKW -— kilowatt(s) o
m  -- meter(s)

mA - milliampere(s)

MeV -- million electron volt(s)
MHz -- megahertz

mi - millliter(s)

mm -~ millimeter(s)

00222705—4 . : _ 23308—4
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MPa -- megapascal(s)

mPa -- millipascal(s)

MW - megawatt(s)

MF - microfarad(s)

um  -- micrometer(s)

us  — microsecond(s) .

N -— newton(s)

nm - nanometer(s)

ns - nanosecond(s)

nH - nanohenry(ies)

ps - picosecond(s)

RMS -- root mean square
rpm - revolutions per minute
s - second(s)

T — tesla(s)

TIR - total indicator reading.
Vv - volt(s)

W — watt(s)

GENERAL NOTE

The following paragraphs are applied to the List of Nuclear-Related Dual-Use Equipment,
Material, Software, and Related Technology.

1.

The description of any item on the List includes that item in either new or second-hand
condition.

When the description of any item on the List cdﬁtains no qualifications or specifications, it
is regarded as including all varieties of that item. Category captions are only for
convenience in reference and do not affect the int_erpratation of item definitions.

The object of these controls should not be defeated by the transfer of any non-controlied
item (including plants) containing one or more controlied components when the controlled
component or components are the principal element of the item and can feasibly be
removed or used for other purposes. :

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

The object of these controls should not be defeated by the transfer of component parts.

Each government will take such action as it can to achieve this aim and will continue to
seek a workable definition for component parts, which could be used by all the suppliers.

TECHNOLOGY CONTROLS

The transfer of "technology" is controlled according to the Guidelines and as described in each
section of the Annex. "Technology" directly associated with any item in the Annex will be
subject to as great a degree of scrutiny and control as will the item itself, to the extent
permitted by national legislation.
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The approval of any Annex item for export also authorizes the export to the same end user of
the minimum " technology " required for the installation, operation, maintenance, and repair of
the item. I

Note: Controls on " technology " transfer do not apply to information "in the public domain" or
to "basic scientific research". _ - :

GENERAL SOFTWARE NOTE

The transfer of "software" is controlled according' to the Guidelines and as described in the
Annex.

Note: Controls on "software" transfers do not apply to "software" as follows:
1.. Generally _available to the public by being:

a. Sold from stock at retail selling points without restriction;

© and - ; o g 3

b. Designed for installation by the user without further substantial support by
the supplier; &
or .

2. "In the public domain".

DEFINITIONS
"Accuracy" --

Usually measured in terms of inaccuracy, defined as the maximum deviation,
positive or negative, of an indicated value from an accepted standard or true value.

“Angular position deviation" --

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 initial position. (Ref: VDI/VDE 2617 Draft: "Rotary table on coordinate

measuring machines") - . '

"Basic scientific research" --

Experimental or theoretical work Unde_nakeh principally to acquire new knowledge
of the fundamental principles of phenomena and observable facts, not primarily
directed toward a specific practical aim or objective.

"Contouring control" -- -

Two or more "numerically controlled" motions operating in accordance with
instructions that specify the next required position and the required feed rates to
that position. These feed rates are varied in relation to each other so that a
desired contour is generated. (Ref. ISO 2806-1980 as amended)
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"Development" -~

is related to all phases before "production” such as:
- design
- design research
- design analysis
- 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
"Fibrous or filamentary materials" --

means continuous ‘monofilaments”, “yarns’, ‘rovings’, ‘tows” or ‘tapes’.
N.B.:

1. ‘Filament” or ‘monofilament” —
is the smallest increment of fiber, usually several um in diameter.
2. 'Roving” - |
is a bundle (typically 12-120) of approXimately parallel “strands’.
N.B.
“Strand” -~
is a bundle of filaments” (typically over 200) arranged approximately parallel.
3. Tape --

is a material constructed of interlaced or unidirectional “filaments’, “strands’,
‘rovings’, “tows” or ‘yarns’, etc., usually preimpregnated with resin.

4. Tow -

is a bundle of “filaments’, usually approximately parallel.
5. 'Yarn' - |

is a bundle of twisted "strands”.
6. 'Filame_ant' - |

See "Fibrous or filamentary materials".
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"“In the pubhc domain” ~

"In the public domaln" as it applies hereln means 'fechnology' or "software" that
has been made available without restrictions upon its further dissemination. :
(Copyright restrictions do not remove "technology” or "software" from being "in the

publlc domain”. )

"Llneanty' -

(Usually measured in terms of non linearity) is the n'ia_ximum deviation of the actual
characteristic (average of upscale and downscale readings), positive or negative,
from a straight line s0 positioned as to equalize and minimize the maximum

deviations.

"Measurement uncertainty” --
The characteristic parameter which specifies in what range around the output
value the correct value of the measurable variable lies with a confidence level of

95%. It includes the uncorrected systematic deviations, the uncorrected backlash,
and the random deviations. (Reference VDINDE 2617)

"Mlcroprogram“ -

A sequence of elementary mstructncns mamtalned in a special storage, the
execution of which is initiated by the introduction of its reference instruction into an
instruction register.

" "Monofilament’ -
See "Fibrous or filamentary materials".
"Numerical control" -- |

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. I1SO 2382)

"Positioning accuracy” -

of "numerically controlled" machine tools is to be determined and presented in
accordance with ltem 1.B.2., in conjunction with the requirements below:

(@) Test conditions (ISO/DIS 230/2, paragraph 3)

(1) For 12 hours before and during measurements, the machine tool and
accuracy measuring equipment will be kept at the same ambient
temperature. During the premeasurement time, the slides of the
machine will be continuously cycled identically to the way they will be
cycled during the accuracy measurements;

(2) The machine shall be equped with any mechanical, electronic, or
software compensation to be exported with the machine;
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@)

4)

Accuracy of measuring equipment for the measurements shall be at
least four times more accurate than the expected machine tool
accuracy;

Power supply for slide drives shall be as follows:

(i) Line voltage vanat:on shall not be greater than + 10% of nommai
rated voltage;
(i) Frequency variation shall not be greater than + 2 Hz of normal

frequency;
(iii) Lineouts or mterruptad semce are not permitted.

(b) Test Program (paragraph 4).

(1

(2)

(3)

Feed rate (velocity of slides) dunng measurement shall be the rapid
traverse rate,

N.B.: In the case of machine tools which generate optical quality _
surfaces, the feed rate shall be equal to or less than 50 mm per
minute; '

Measurements shall be made in an incremental manner from one limit
of the axis travel to the other without returning to the starting position
for each move to the target pos:tlon

Axes not being measured shall be retalned at mid-travel durlng test of
an axis.

(c) Presentation of the test results (paragraph 2).
The results of the measurements must include:

(1)
2)

"Production” -

"positioning accuracy" (A) and
The mean reversal error (B).

means all production phases such as:

"Program" --

- construction

- production engineenng
- manufacture

- integration

- assembly (mounting)

- inspection

- testing

- quality assurance

A sequence of instructions to carry out a process |n or convertlble into, a form
executable by an electronic computer.
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"Resolution" -~

The least increment of a measunng device; on digital instruments, the !east
s;gmf icant bit. (Referenoe ANSI B-89 1.12) '

'Roving' -
See "Fibrous or filamentary materials".
"Software" --

A coliection of one or more "programs" or "mlcroprograms" fixed in any tangible
medium of expression. _ ;

'Strand’ -
See "Fibrous or filamentary materials".
"Tape' --
See "Fibrous or filamentary materials".
"Technical assistance" -
"Technical assistance" may take fon'ns such as: instruction, skllis training, working
knowledge, - :

consulting services.

Note: "Technical assistance" may involve transfer of "technical data".
- "Technical data" --

"Technical data" may take forms such as blueprints, plans, diagrams, models,
formulae, engineering designs and specifications, manuals and instructions written
or recorded on other media or devices such as disk, tape, read-only memories.

"Technology" -

means specific information required for the "development", "production”, or "use"
of any item contained in the List. This information may take the form of "technical
data" or "technical assistance".

Tow' --
See "Fibrous or filamentary materials".

"Use" -

Operation, mstal!atlon (including on-site msta!latlon), maintenance (checklng)
repair, overhaul, and refurbishing.

'Yarn' --

See "Fibrous or filamentary materials".
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ANNEX CONTENTS

1. INDUSTRIAL EQUIPMENT

1.A. 'EQUIPMENT, ASSEMBLIES AND COMPONENTS
1.A1. High-density radiation shielding windows
1.A.2. Radiation-hardened TV cameras, or lenses therefore
1.A3. Robots, end-effectors' and control units
1.A4. Remote manipulators '
1.B. TEST AND PRODUCTION EQUIPMENT '
1.B.1. Flow-forming machines, spin-forming machines capable of flow-
forming functions,
and mandrels-
1.B.2. Machine tools
1.B.3. Dimensional inspection machines, instruments, or systems
1.B.4. Controlled atmosphere induction fumaces, and power supplies
' therefore
1.B.5. Isostatic presses, and related equipment
1.B.6. Vibration test systems, equipment, and components
1.B.7. Vacuum or other controlled ‘atmosphere metallurgical meltmg and
casting furnaces and :
related equipment
1.C. MATERIALS
1.D. SOFTWARE
1.E. TECHNOLOGY

2. MATERIALS

2A. - EQUIPMENT, ASSEMBLIES AND COMPONENTS
2.A1. Crucibles made of materials resistant to liquid actinide metals
2.A2 Platinized catalysts
2.A3. Composite structures in. the forms of tubes
2.B. TEST AND PRODUCTION EQUIPMENT
2.B.1. Tritium facilities or plants, and equipment therefore
2.B.2. Lithium isotope separation facilities or plants, and equipment

therefore
2.C. MATERIALS
26.1. Aluminium
202 Beryllium
2.C3. Bismuth
2.C4. Boron
2G5, Calcium
2.C6. Chlorine trifluoride
2.C.7. Fibrous or filamentary materials, and prepregs
2C8. Hafnium
2.C.9. Lithium
2.C.10.  Magnesium
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2.C.11.  Maraging Steel
2.C.12. Radium-226
2.C.13.  Titanium
2.C.14.  Tungsten
2.C.15.  Zirconium
2.C.16.  Nickel powder and poumus nlckel metal
2.C.17.  Tritium _ ;
2.C.18.  Helium-3
2.C.19.  Alpha-emitting radmnuclldes
2.D. SOFTWARE -
2.E. TECHNOLOGY

- URANIUM ISOTOPE SEPARATION EQUIPMENT AND COM PONENTS
(Other Than Trigger List items)

3.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
3A1. Frequency changers or generators
3.A2 Lasers, laser ampllfiers and oscillators
3.A3. Valves _
3.A4 Superconducting solenoidal electromagnets
3.AS. High-power direct current power supplies
3.A6. High-voltage direct current power supplies
3.A7.  Pressure transducers
3.A8. Vacuum pumps

3.B. TEST AND PRODUCTION EQUIPMENT
3.B.1. Electrolytic cells for fluorine production

3.B.2. Rotor fabrication or assembly equipment, rotor straightening -

equipment, bellows-
forming mandrels and dies -
3.B.3. Centrifugal multiplane balanmng machmes
3.B.4. Filament winding machines and related equipment .
3.B5. Electromagnetic isotope separators ; :
3.B.6. Mass spectrometers _
3.C. MATERIALS
3.D. SOFTWARE
3.E. TECHNOLOGY

. HEAVY WATER PRODUCTION PLANT RELATED EQUIPMENT
(Other Than Trigger List ltems}

4.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
4.A1. Specialized packlngs
4.A2. Pumps . '
. 4.A.3. Turboexpanders or turboexpander-compressor sets
4.B. TEST AND PRODUCTION EQUIPMENT :
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4B.1. Water-hydrogen sulfide exchange tray columns and internal
- contactors
4B.2. Hydrogen-cryogenic distillation columns
4.B.3. Ammonia synthesis converters or synthesis units
4.C. MATERIALS
4.D. SOFTWARE
4.E. TECHNOLOGY

5. TEST AND MEASUREMENT EQUIPMENT FOR THE DEVELOPMENT OF NUCLEAR
EXPLOSIVE DEVICES

5.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
5A1. Photomultiplier tubes

5.B. TEST AND PRODUCTION EQUIPMENT
5.B.1. Flash X-ray generators or pulsed electron accelerators -
5.B.2. Multistage light gas guns or other high-velocity gun systems
5B.3. Mechanical rotating mirror cameras
5.BA4. Electronic streak cameras, electronic framing cameras, tubes

and devices o -

5B.5. Specialized instrumentation for hydrodynamic experiments
5.B.6. High-speed pulse generators '

5.C. MATERIALS o

5.D. SOFTWARE __

5.E. TECHNOLOGY

6. COMPONENTS FOR NUCLEAR EXPLOSIVE DEVICES

6.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
6.A.1. Detonators and multipoint initiation systems -
6.A.2. Firing sets and equivalent high-current pulse generators
6.A.3. Switching devices L
6.A.4. - Pulse discharge capacitors
6.A.5. Neutron generator systems
6.B. TEST AND PRODUCTION EQUIPMENT
6.C. MATERIALS '

6.C.1. High explosive substances or mixtures
6.D. @ SOFTWARE
6.E. TECHNOLOGY

1. INDUSTRIAL EQUIPMENT _

1.A EQUIPMENT, ASSEMBLIES AND COMPONENTS

1.A1.  High-density (lead glass er other) radiation shielding windows, having all of
the following characteristics, and specially designed frames therefor:
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1.A2.

1.A3.

a. A’cold area’ greater than 0.09 m? ;_
b. A density greater than 3 g/lem®, and
c. Athickness of 100 mm or greater..

Technical Note: In ltem 1.A.1.a. the term ‘cold area’ means the viewing
area of the window exposed fo the lowest level of radiation
in the design application. .

Radiation-hardened TV cameras, or lenses therefor, spemal!y designed or
rated as radiation hardened to withstand a total radiation dose greater than 5

- x10°Gy (Slllcon) \mthout Operatlonal degradation.

Technical Note: The term Gy (Smoon) refers to the energy in Joules per
kilogram absorbed by an unshielded s.'hoon sample when
exposed to :omzmg radiation. ;

'‘Robots’, "end~effectors and control units as follows:
. 'Robots' or end-eﬁectors hawng elther of the following characteristics:

1. Spemally designed to comply w:th national safety standards
-applicable to handling high explosives (for example, meeting electncal
code ratings for high explosives); or _

2. Specially designed or rated as radiation hardened to withstand a total
radiation dose greater than 5 x 10* Gy (Silicon) without operational
degradation;

Technical Note: The term 'Gy (Silicon) refers to the energy in Joules per
kilogram absorbed by an unshielded silicon sample when
exposed to ionizing radiation. :

b. Control units speclally demgned for any of the robots or 'end-effectors’
specrredlnltem1 A3a

Note: Item 1.A.3. does not control 'robots’ specially designed for non-nuclear
industrial applications such as automobile paint-spraying booths.

Technical Notes:
1. "Robots’

In ltem 1.A.3. 'Robot’' means a manipulation mechanism, wh:ch may be of
the continuous path or of the point-to-point variety, may use “sensors’, and
has all of the following characteristics:
(a) is multifunctional;
(b) is capable of positioning or orienting material, parfs tools, or special
devices through variable movements in three -dimensional space;
(c) incorporates three or more closed or open loop servo-devices
which may include stepping motors; and
(d) has ‘user-accessible programmability” by means of teach/playback
method or by means of an electronic computer which may be a
programmabfe logic controller, i.e., without mechanical intervention.
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N.B.1: -

In the above definition “sensors” means detectors of a physical
phenomenon, the output of which (after conversion into a signal that can
be interpreted by a control unit) is able to generate "programs" or modify
programmed instructions or numerical "program data”. This includes
usensors” with machine vision, infrared imaging, acoustical imaging, tactile
feel, inertial position measuring, optical or acoustic ranging or force or
torque measuring capabilities. - ' .

N.B.2: , - . - '

In the above definition “user-accessible programmability” means the facility
allowing a user to insert, modify or replace "programs” by means other
than: _

(a) a physical change in wiring or interconnections; or -

(b) the setting of ﬁmcﬁbn controls including entry of parameters.

NB.S3: :

The above definition does not include the following devices:

(a) Manipulation mechanisms which are only manually/teleoperator
controllable; ' -

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

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

(d) Non-servo-controlled variable sequence manipulation mechanisms *
which are automated moving devices, operating accordingto -
mechanically fixed programmed motions. The "program” is variable
but the sequence proceeds only by the binary signal from
mechanically fixed electrical binary devices or adjustable stops;

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

2. 'End-gffectors’ - ; - " S
" In ltem 1.A.3. 'end-effectors’ are grippers, “active tooling units’, and any
~ other tooling that is attached to the baseplate on the end of a robot’
manipulator arm. g R '
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1.AA4

1.B.

1.B.1.

' 1.B.2.

. power, process energy or sensing to the workpiece.

NB.: R : : , o
In the above definition “active tooling units” is a device for applying motive

Remote manipulators that can be used to provide remote actions in

radiochemical separation operations or hot cells, having either of the

following characteristics: -~ -~~~ - t :

a. A capability of penetrating 0.6 m or more of hot cell wall (through-the-wall
operation); or - I s :

b. - A capability of bridging over the top of a hot cell wall with a thickness of
0.6 m or more (over-the-wall operation).

 Technical Note: Remote manipulators provide transiation of human operator

-actions to a remote operating arm and terminal fixture. They
may be of a master/slave type or operated by Jjoystick or
keypad. _ ! - .

TEST AND PRODUCTION EQUIPMENT

Flow-forming machines, spin-forming machines capable of flow-forming
functions, and mandrels, as follows: .~~~
a. Machines having both of the following characteristics:
1. Three or more rollers (active or.guiding); and
2. Which, according to the manufacturer’s technical specification, can be
equipped with "numerical control" units or a computer control;
b. Rotor-forming mandrels designed to form cylindrical rotors of inside
diameter between 75 and 400 mm. |

¢

Note: Item 1.B.1.a. incl_udés machines which have only a single roller

_-designed to deform metal plus two auxiliary rollers which support the
. mandrel, but do not participate directly in the deformation process.

‘Machine tools, as follows, for removing or cutting metals, ceramics, or

composites, which, according to the manufacturer’s technical specifications,
can be equipped with electronic devices for simultaneous "contouring

- control” in two or more axes:

N.B.. For "numerical control" units controlled by their associated "software”,

see Iltem 1.D.3. ) :

a. Machine tools for turning, that have "positioning accuracies” with all
compensations  available better (less) than 6 um according to ISO 230/2
(1988) along any linear axis (overall positioning) for machines capable of
machining diameters greater than 35 mm;

Note: Item 1.B.2.2. does not control bar machines (Swissturn), limited to

- machining only bar feed thru, if maximum bar diameter is equal to -
. or less than 42 mm and there is no capability of mounting chucks.
Machines may have drilling and/or milling capabilities for
- machining parts with diameters less than 42 mm.
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b. Machine tools for milling, having any of the following characteristics:

1. “Positioning accuracies” with all compensations available better (less)
than 6 pm according to ISO 230/2 (1988) along any linear axis
(overall positioning); or -

2. - Two or more contouring rotary axes;

Note: Iltem 1.B.2.b. does not control milling machines having both of the
following characteristics: '
1. X-axis travel greater than 2 m; and
' 2. Overall "positioning accuracy" on the x-axis worse (more) than
30 um according to 1ISO 230/2 (1988).

c. Machine tools for grinding, having any of the following characteristics:

1. "Positioning accuracies" with all compensations available better (less)
~ than 4 um according to ISO 230/2 (1988) along any linear axis (overall
positioning); or ' '

2. Two or more contouring rotary axes;

Note: ltem 1.B.2.c. does not control grinding machines as follows:

1. Cylindrical external, internal, and external-internal grinding
machines having all the following characteristics:
a. Limited to cylindrical grinding; '
_b.. A maximum workpiece outside diameter or length of 150
mm; . '
c. Not more than two axes that can be coordinated
simultaneously for "contouring control"; and
d. No contouring c-axis; .

2. Jig grinders with axes limited to x,y,c, and a, where c-axis is
used to maintain the  grinding wheel normal to the work
surface, and the a-axis is configured to grind barrel cams;

3. Tool or cutter grinding machines with "software" specially
designed for the manufacturing of tools or cutters;

4. Crankshaft or camshaft grinding machines.

d. Non-wire type Elecirical Discharge Machines (EDM) that have two or
more contouring rofary axes and that can be coordinated simultaneously
for "contouring control”. '

Note: Stated "positioning accuracy" levels derived from measurements
made according to 1ISO 230/2 or national equivalents may be used
for each machine tool model instead of individual machine tests.

Stated "positioning accuracy" are to be derived as follows:
1. Select five machines of a model to be evaluated,

2. Measure the linear axis accuracies according to 1ISO 230/2;
3. Determine the A-values for each axis of each machine. The
method of calculating the A-value is described in the ISO

standard;
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1.B.3.

4. Determine the mean value of the A-value of each axis. This
mean value becomes the stated value of each axis for the
~ ‘model (Ax Ay...); ' -
5. Since the Category 2 list refers to each linear axis there will be
as many stated values as there are linear axes;
6. If any axis of a machine model ot controlled by Items 1.B.1.a.
- to1.B.1.c. has a stated accuracy A of 6 um or better (less) for
grinding machines, and 8 um or better (less) for milling and
‘turning machines, both according to ISO 230/2 (1988), then the
~ builder should be required to reaffirm the accuracy level once
every eighteen months. :

Technical Notes:1. Axis nomenclature shall be in accordance with

International Standard ISO 841, "Numerical Control

- Machines - Axis and Motion Nomenclature".

2. Not counted in the total number of contouring rotary axes

- are secondary parallel contouring rotary axes the center

line of which is parallel to the primary rotary axis.
3. Rotary axes do not necessarily have to rotate over 360

+ degrees. A rotary axis can be driven by a linear device,

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

Dimensional inspection machines, instruments, or systems, as follows:

a. Computer controlled or numerically controlled dimensional inspection
machines having both of the following characteristics:
1. Two or more axes; and
2. Aone-dimensional length "measurement uncertainty” equal to or
better (less) than (1.25 + L/1000) um tested with a probe of an
"accuracy" of better (less) than 0.2 um (L is the measured length in
millimeters) (Ref: VDIVDE 2617 parts 1 and 2);

b. Linear displacement meaéu'ring instruments, as follows:

1. Non-contact type measuring systems with a "resolution" equal to or
better (less) than 0.2 um within a measuring range up to 0.2 mm;
2. Linear variable differential transformer (LVDT) systems having both of
the following characteristics:
a. "Linearity" equal to or better (less) than 0.1% within a measuring
range up to 5 mm: '
and
b. Drift equal to or better (less) than 0.1% per day at a standard
ambient test room temperature + 1 K;
3. Measuring systems having both of the following characteristics:
a. Contain a laser; and bl . :
b. Maintain for at least 12 hours, over a temperature range of + 1 K
around a standard temperature and a standard pressure:
1. A''resolution" over their full scale of 0.1 um or better; and
2. With a "measurement uncertainty" equal to or better (less) than
(0.2 + L/2000) um (L is the measured length in millimeters);
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1.B4.

1.B.5.

Note: Item 1.B.3.b.3. does not control measuring interferometer
systems, without closed or open loop feedback, containing a
laser to measure slide movement errors of machine tools,
dimensional inspection machines, or similar equipment.

c. Angular displacemeht me'asuring instruments having an "angular
position deviation" equal to or better (less) than 0.00025°;

Note: ltem 1.B.3.c. does not control optical instruments, such as
autocollimators, using collimated light to detect angular
displacement of a mirror.

d. Systems for simultaneous linear-angular inspection of hemishells,
having both of the following characteristics:
1. "Measurement uncertainty" along any linear axis equal to or
better (less) than 3.5 ym per 5 mm; and
2. "Angular position deviation" equal to or less than 0.02°.

Notes: 1. Item 1.B.3. includes machine tools that can be used as measuring
machines if they meet or exceed the criteria specified for the
measuring machine function.

2. Machines described in ltem 1.B.3. are controlled if they exceed
the threshold specified anywhere within their operating range.

Technical Notes:1. The probe used in determining the measurement
uncertainty of a dimensional inspection system shall be
as described in VDI/VDE 2617 parts 2, 3 and 4.
2. All parameters of measurement values in this item
represent plus/minus, i.e.,not total band.

Controlled atmosphere (vacuum or inert gas) induction furnaces, and power
supplies therefor, as follows: _
a. Furnaces having all of the following characteristics:

1. Capable of operation at temperatures above 1123 K (850 °C);

2. Induction coils 600 mm or less in diameter; and

3. Designed for power inputs of 5 kW or more;

Note: Item 1.B.4.a. does not control furnaces designed for the processing of
semiconductor wafers. ' :

b. Power supplies, with a specified output power of 5 kW or more, specially
designed for furnaces specified in ltem 1.B.4.a.

"Isostatic presses’, and related equipment, as follows:

 a. ’lsostatic presses” having both of the following characteristics:

1. Capable of achieving a maximum working pressure of 69 MPa or
greater; and
2. A chamber cavity with an inside diameter in excess of 152 mm;
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1.B6.

1.B.7.

b. Dies, molds, and controls specially designed for the ‘isostatic presses”
specified in Item 1.B.5.a. :

Technical Notes: 1. In item 1.B.5. “Isostatic presses ' means equipment
capable of pressurizing a closed cavity through various
media (gas, liquid, solid particles, etc.) to _
create equal pressure in all directions within the cavity
upon a workpiece or material.

2. In Item 1.B.5. 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.

Vibration test systems, equipment, and components as follows: -
a. Electrodynamic vibration test systems, having all of the following
characteristics: 2 :
1. Employing feedback or closed loop control techniques and
incorporating a digital control unit; - _
2. Capable of vibrating at 10 g RMS or more between 20 and 2000 Hz;
and o ; y
3. Capable of imparting forces of 50 kN or greater measured ‘bare
table”; :
b. Digital control units, combined with "software" specially designed for
- vibration testing, with a real-time bandwidth greater than 5 kHz and being
designed for a system specified in ltem 1.B.6.a;

c. Vibration thrusters (shaker units), with or without associated amplifiers,

capable of imparting a force of 50 kN or greater measured "bare table’,
which are usable for the systems specified in Item 1.B.6.a.;

d. Test piece support structures and electronic units designed to combine
multiple shaker units into a complete shaker system capable of providing
an effective combined force of 50 kN or greater, measured "bare table’,

* which are usable for the systems specified in ltem 1.B.6.a.

. Technical Note: In Item 1.B.6. bare table” means a fiat table, or surface,

with no fixtures or fittings.

Vacuum or other controlled atmosphere metallurgical melting and casting
furnaces and related equipment, as follows: : § _
a. Arc remelt and casting furnaces having both of the following
characteristics: veoe :
1. Consumable electrode capacities between 1000 and 20000 cm®; and
2. Capable of operating with melting temperatures above 1973 K (1700
°C);. S _
b. Electron beam melting furnaces and plasma atomization and melting
furnaces, having both of the following characteristics:
1. A power of 50 kW or greater; and
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1.C.

2. Capable of operating with melting temperatures above 1473 K (1200
°C)
¢. Computer control and monitoring systems specially configured for any of
the furnaces specified in ltem 1.B.7.a. or 1.B.7.b.

MATERIALS

‘None.

1.D.
1.DA1.

1.D.2.

1.D.3.

SOFTWARE

"Software" specially designed for the "use" of equipment specified in ltem

1A3,1B1,1B3,1B5,1.B6.a,1B.6.b., 1.B.6.d. or1.B.7.

Note: "Software" specially designed for systems specified in ltem 1.B.3.d.
includes "software" for simultaneous measurements of wall thickness
and contour.

"Software" specially designed or modified for the "development",
"production”, or "use" of equipment specified in Iitem 1.B.2.;

"Software" for any combination of electronic devices or system enabling such
device(s) to function as a "numerical control" unit capable of controlling five
or more interpolating axes that can be coordinated simultaneously for

"contouring control".

1.E.
1E1.

Notes:1. “Software" is controlled whether exported separately or residing in
- a"numerical control" unit or any electronic device or system.
2. Item 1.D.3. does not control "software" specially designed or
modified by the manufacturers of the control unit or machine
tool to operate a machine tool that is not specified in Item 1.B.2.

TECHNOLOGY

“Technology" according to the Technology Controls for the "development",
"production" or "use" of equipment, material or "software" specified in 1.A.
through 1.D.

2. MATERIALS

2.A.

2.A1.

EQUIPMENT, ASSEMBLIES AND COMPONENTS

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

a. Crucibles having both of the following characteristics:
1. A volume of between 150 cm® (150 ml) and 8000 cm® (8 liters); and
2. Made of or coated with any of the following materials, having a purity
of 98% or greater by weight:
a. Calcium fluoride (CaF,);
b. Calcium zirconate (metazirconate) (CaZrO,);
c. Cerium sulfide (Ce,S,);
d. Erbium oxide (erbia) (Er,0,);
e. Hafnium oxide (hafnia) (HfO,);
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2A2

2.A3.

2.B.

2BA.

2B2.-

Magnesium oxide (MgO), : _ .
Nitrided niobium-titanium-tungsten alloy (approximately 50% Nb,
30% Ti, 20% W), | A Py
Yttrium oxide (yttria) (Y,0,), or
i. Zirconium oxide (zirconia) (ZrO,);
b. Crucibles having both of the following characteristics:
1. A volume of between 50 cm? (50 ml) and 2000 cm® (2 litres); and
2 Made of or lined with tantalum, having a purity of 99.9% or greater by
weight, ' S :
¢. Crucibles having all of the following characteristics:  ~
1. Avolume of between 50 cm® (50 ml) and 2000 cm?® (2 litres);
"2 Made of or lined with tantalum, having a purity of 98% or greater by
. -weight, and RN
3. Coated with tantalum carbide, nitride, boride, or any combination
thereof. : '

F @™

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

Composite structures in the form of tubes having both of the following

characteristics: =~ =~ - 3 o

a. An inside diameter of between 75 and 400 mm; and _ '

b. Made with any of the "fibrous or filamentary materials" specified in ltem
2.C.7.a. or carbon prepreg materials specified in ltem 2.C.7.c.

TEST AND PRODUCTION EQUIPMENT

Tritium facilities or plants, and équipment therefor, as follows:

-~ a. Facilities or plants for the production, recovery, extraction, oonoentratidn

or handling of tritium;
b. Equipment for tritium facilities or plants, as follows:
1. Hydrogen or helium refrigeration units capable of cooling to 23K(-
250 °C) or less, with heat removal capacity greater than 150 W,
2. Hydrogen isotope storage or purification systems using metal hydrides
as the storage or purification medium. .

Lithium isotope separation facilities or plants, and equipment therefor, as
follows: ‘ '
a. Facilities or plants for the separation of lithium isotopes;
b. Equipment for the separation of lithium isotopes, as follows:
1. Packed liquid-liquid exchange columns specially designed for lithium
amalgams; . - :
2. Mercury or lithium amalgam pumps;
3. Lithium amalgam electrolysis cells;
4. Evaporators for concentrated lithium hydroxide solution.
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2C.  MATERIALS

'QZC."!. Aluminium alloys hawng both of the followmg characteristics: -
a. Capable of an ultimate tensile strength of 460 MPa or more at 293 K (20
°C); and '
b. - In the form of tubes or cyllndnoal solid forms (includlng forgmgs) with an
_ outside dzametar of more than 75 mm.

g@ No@ In ltem 2. C 1. the phrase, capable of, enoompasses
alumm:um aﬂoys before or after heat treatment '

. . 2. o B'eryllium:rhétal alloys contalnlng more than 50% beryllzum by weight,
beryllium compounds, manufactures thereof, and waste or scrap of any of the
: fOI‘BQOll'Il

g; ltem 2.C.2. does not control the following:
' a. Metal windows for X—ray machlnes or for bore-hole Iogglng
devices; -
b. Oxide shapes in fabncated or semi-fabricated forms specially
- designed for electronic component parts or as substrates for
. electronic circuits;
- ¢. Beryl (sﬂscate of beryllium and alumlmum) in the form of emeralds

o or aquamannes

2C3. Bisml.ith'_having both of the following characteristics:
: a.. A purity of 99.99% or greater by weight, and _
b. Containing less than 10 parts per million by weight of silver. -

2.C.4.  Boron enriched in the boron-10 ('°B) isotope to greater than its natural
isotopic abundance, as follows: elemental boron, compounds, mixtures
containing boron, manufactures thereof, waste or scrap of any of the

foregoing.

‘Note: Inltem 2.C.4. mlxtures oontalmng boron lnclude boron loaded -
mateﬂals i

mca! Not_e The natural .'sotop:c abundance of bomn-m rs
appmx.'marely 18.5 weight percent (20 atom percent).

2.5, Calcium having both of the fo'uowing" characteristics:
| a. Contamlng less than 1000 parts pef million by weight orf metalllc _

impurities other than magnesium; and
'b. Containing less than 10 parts per milllon by wveaght of boron

2.C6. Ch_lofino trifluo_ride (cu_=3). o
. 2C.7. "Frbrous orfi Iamentary matenals" and prepregs, as follows

a. “*Carbon or aramid "fibrous or filamentary materials" having elther of the
foll_omng,charactenst_lc& .
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2.C.0.

2.C.10.

1. A specific modulus” of 12.7 x 10° m or greater; o
2. A “specific tensile strength of 23.5x 10“ mor greater

Note: ltem 2.C.7.a. does not control aramid "fibrous or filamentary
' materials" having 0.25% or more by weight of an ester based fi ber
surface mod:ﬁer

b. Glass “fibrous or fllamentary materlals“ having both of the followmg

characteristics;
1. A “specific modulus’ of 3.18 x 10° m or greater; an _g
2. A speclf ic tensile strength of 7 62 x10*mor greater,

c. Thermoset resin impregnated contlnuous 'yarns" "rovlngs" "“tows" or
"tapes" with a width of 15 mm or less (prepregs), made from carbon or -
glass "fibrous or filamentary matenals“ specified in Item 2.C.7.a. or ltem
2.C.7.b.. .

Technical Note: The resin fomrs the matn'x of the composite..

- Technical Note§ 1. fn Item 2.C.7. ’Spec:ﬁc modulus’ is the Young's

modulus in N/m? divided by the specific weight in N/m®
" when measured at a temperature of 296 + 2K (23 £ 2°
- C) and a relative humidity of 50 + 5%.

2. Initem 2.C.7. Speaﬁc tensile strength” is the ultimate
tensile strength in N/m? divided by the specific weight in
N/m® when measured at a temperature of 296 + 2 K (23
+2° _C) and a relative humfd:ty of 50 + 5%.

Hafmum metal, alloys containing more than 60% hafmum by we;ght hafnium
compounds containing more than 60% hafnium by weight, manufactures

~ thereof, and waste or scrap of any of the foregomg

Lithium enriched in the lithium-6 (SLI) isotope to greater than its natural
isotopic abundance and products or devices containing enriched lithium, as

~follows: elemental lithium, alloys, compounds, mixtures containing lithium,

manufactures thereof, waste or scrap of any of the foregoing..
Note' ltem 2. C 9. -does not control thermolumlnescent dosameters.

Technical Note, The naturai :sotopfc abundanoe of lithium-6 is appmx;mately
6. 5 we:ght pement (7.5 atom peroent)

Magnesuum hawng both of the followmg charactenstics

_ a. Contalnmg Iass than 200 parts per m:lllon by welght of metalhc lmpunhes

other than calcium; and
b Contalnlng less than 10 parts per mllluon by weight of boron.
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2.C.11.

2.C.12.

Maraging steel 'capable of' an ultimate tensile strength of 2050 MPa or more
at 293 K (20° C).

Noté:' ltem 2.C.11. does not control forms in which all linear dimensions are
75 mm or less.

echmcal Note: In ltem 2. C 11. the phrase capabie of' enoompasses
' maraging steel before or after heat treatmenf

Radium-226 (**Ra), radium-226 alloys, radium-226 éémpounds mixtures
containing radium-226, manufactures thereof, and products or devices
contalnlng any of the foregomg - :

Note: Item 2.C.12. does not control the following:

2.C.13.

a. Medical applicators;
b. A product or device containing less than 0.37 GBq of radium-226.

Trtanium alloys having both of {he following characteristics:
a. 'Capable of an ultlmate tensile strength of 900 MPa or more at 293 K (20
°C); and

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

' Technical Note In Item 2.C.13. the phrase ‘capable of' encompasses

2.C.14.

- 2.C.15.

titanium alloys before or aﬂ‘er heat treatment.

Tungsten, tungsten carbide, and alloys containing more than 90% tungsten

by weight, having both of the following characteristics:

‘a. In forms with a hollow cylindrical symmetry (including cylinder segments)

- with an inside diameter between 100 and 300 mm; and
b. A mass greater than 20 kg. . .

Note: Item 2.C.14. does not control manufactures specsal!y des;gned as
welghts or gamma-ray collimators.

Zirconium with a hafnium content of less than 1 part hafnium to 500 parts
zirconium by weight, as follows: metal, alloys containing more than 50%
zirconium by weight, compounds, manufactures thereof, waste or scrap of
any of the foregomg

Note: Item 2.C.15. does not control zirconium in the form of foil having a
thickness of 0.10 mm or less.
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2.C.16. 'Nickel powder and porous nickel metal, as follows:

2.C17.

2.C.18.

2.C.19.

2.D.

aooTw

N.B.. For nickel powders which are especially prepared for the manufacture
of gaseous diffusion barriers see Section 5 of INFCIRC/254/Part 1 (as
amended). ' _

a. Nickel powder having both of the following characteristics:
1. A nickel purity content of 99.0% or greater by weight, and v
2. A mean particle snze ‘of less than 10 um measured by the ASTM B 330
standard;
b. Porous nickel metal produced from materials specified in ltem 2.C.16.a.

Note: ltem 2.C.16. does not control the following:
a. Filamentary nickel powders;
b. Single porous nickel metal sheets with an area of 1000 cm? per -
sheet or less. .

- Technical Note: Item 2 C 16.b. refers fo porous meta! formed by
compacting and sintering the matenial in lfem 2.C.16.a. to
form a metal material with fine pores interconnected
throughout the structure. .

Tritium, tritium compounds, ‘mixtures containing tritium in which the ratio of
tritium to hydrogen atoms exceeds 1 part in 1000 and products or devices
-contalmng any of the foregomg

Note: Item 2.C.17. does not control a product or device oontatmng less than
1.48 x 10° GBq oftntlum

Helium-3 (*He), mixtures contalning helium-3, and products or devices
contammg any of the foregoing.

Note Item 2.C.18. does not control a product or dewce contalnmg less than
1 g of helium-3.

Alpha-emitting radionuclides having an alpha half-llfe of 10 days or greater
but less than 200 years, in the following forms

Elemental

. Compounds having a total alpha activity of 37 GBq per kg or greater
Mixtures having a total alpha activity of 37 GBq per kg or greater;

. Products or devices oontalnlng any of the forego:ng

Note: Item 2.C.19. does not control a product or device containing less than
a7 GBq of alpha actwuty .

SOFTWARE

None
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2E.

2.E1.

TECHNOLOGY

"T echnology" according to the Technology Contrels for the "development”,
"production” or "use" of equipment, material or “software" specified in 2.A.
through 2.D.

3 URANIUM ISOTOPE SEPARATION EQUIPMENT AND
COMPONENTS

3A

3.A.1.

3A2.

,
\,

(Other Than Trigger List ltems)

_ EQUIPMENT, ASSEMBLIES AND COMPONENTS

Frequency changers or generators having e!I of the following characteristics:

- N.B.: Frequency changers and generators especially designed or prepared

for the gas centrifuge process are controlled under Section 5 Annex B
of INFCIR01254!Part 1(as amended)

Mult:phase output capable of providing a power of 40 W or greater,

. Capable of operating in the frequency range between 600 and 2000 Hz;
Total harmonic distortion better (less) than 10%; and

. Frequency control bettef (less) than 0.1%. -

oo0ooTo

Technical Note: Frequency changers in ifem 3.A. 1. are afso known as
converters or mverters '

Lasers ,- laser amplifiers and oscillators as follows:

a. Copper vapour lasers having both of the following characteristics:
1. Operating at wavelengths between 500 and 600 nm; and
2. An average output power equal to or greater than 40 W;

b. Argon ion lasers having both of the following characteristics:
1. Operating at wavelengths between 400 and 515 nm; and
2. An average output power greater than 40 W;

c. Neodymium-doped (other than glass) lasers with an output wavelength
between 1000 and 1100 nm having either of the following:
1. Pulse-excited and Q-switched with a pulse duration equal fo or greater
than 1 ns, and having either of the following:
a. A single-transverse mode output with an average output
power greater than 40 W, or
b. A multiple-transverse mode output with an average output
power greater than 50 W,
or -
2. Incorporating frequency doubling to give an output wavelength
between 500 and 550 nm with an average output power of greater
than 40 W,
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3A3.

~ d. Tunable pulsed single-mode dye laser oscillators havmg all of the

B aon
g sonn

following characteristics:

1. Operating at wavelengths betwaen 300 and 800 nm;
2. An average output power greater than 1 W,

3. Arepetition rate greater than 1 kHz; and

4. Pulse width less than 100 ns;

J Tunable pulsed dye Iaser ampllf' ers and osclllators havmg all of the

following characteristics: _

Operating at wavelengths between 300 and 800 nm;
An average output power greater than 30 Wi,

A repetition rate greater than 1 kHz, and

Pulse width less than 100 ns;

ltem 3.A.2.e. does not control single mode oscillators.

~ Alexandrite lasers having all of the following characteristics:

1. Operating at wavelengths between 720 and 800 nm;

2. Abandwidth of 0.005 nm or less;
~. 3. Arepetition rate greater than 125 Hz; and '
4. An average output power greater than 30 W,

Pulsed carbon dioxide lasers having all of the following characteristics:
Operating at wavelengths between 9000 and 11000 nm;

A repetition rate greater than 250 Hz; .

An average output power greater than 500 W and

Pulse wu:lth of less than 200 ns;

RN~

. Item 3.A.2.g. does not controi the hlgher power (typlcelly 1to b kW)

E
I

_industrial CO, lasers used in applications such as cutting and
‘welding, as these latter lasers are either continuous wave or are
pulsed with a pulse WIdth greater than 200 ns.

. Pulsed excimer lasers (XeF XeCI KrF) having all of the following

characteristics:

1. Operating at wavelengths between 240_and 360 nm;
2. A repetition rate greater than 250 Hz; and

3. ' An average output power greater than 500 W;

Para-hydrogen Raman shifters designed to operate at 16 mm output
wavelength and at a repetition rate greater than 250 Hz.

Valves having all of the following characteristics:

a. A nominal size of 5 mm or greater;
b. Having a bellows seal; and

<. Wholly made of or lined with aluminum, aluminum alloy, nickel, or nickel

~ alloy contalnlng more than 60% nickel by weight.
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3.A4

3.AL.

3.A6.

3.AT.

apop

Technical Note: For valves with different inlet and outlet diameter, the
~ nominal size parameter in ltem 3.A.3.a. refers to the
~ smallest diameter.

Superconductmg salencudal electromagnets havmg all of the following
characteristics:

Capable of creating magnetic fields greater than 2 T;

A ratio of length to inner diameter greater than 2;

Inner diameter greater than 300 mm; and :

Magnetic field uniform to better than 1% over the central 50% of the inner
volume.

Note ltem 3.A.4. does not control magnets spemal!y designed for and
exported as partf of medical nuclear magnetlc resonance (NMR)
imaging systems.

N.B.: 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 the as part of
relationship.

High-power direct current power supplies having both of the following
characteristics: '

a. Cabable of continuously pmducing, over a time period of 8 hours, 100 V.
or greater with current output of 500 A or greater; and

b. Current or voltage stability better than 0.1 % over a time period of 8
~hours,

High-voltage direct current power supplies having both of the following

characteristics:

a. Capable of continuously producing, over a time period of 8 hours 20 kv
or greater with current output of 1 A or greater; and

b. Current or voltage stability better than 0.1 % over a time period of 8
hours,

Pressure transducers capable of measuring absolute pressures at any point
in the range 0 to 13 kPa and having both of the following characteristics:
a. Pressure sensing elements made of or protected by aluminum, aluminum
-alloy, nickel, or nickel alloy with more than 60% nickel by weight; and
b. Having either of the following characteristics:
1. Afull scale of less than 13 kPa and an “accuracy” of better than+ 1%
of full scale; or -
2. Afull scale of 13 kPa or greater and an aceuracy" of better than +
130 Pa.

Technical Notes:1. In Item 3.A.7. pressure transducers are devices that
convert pressure measurements into an electrical signal.
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3.A8.

3B.
3B,

3.B.2.

2. In item 3.A.7. “accuracy” includes non-linearity,
hysteresis and repeatability at ambient temperature.

Vacuum pumps having all of the following characteristics:

‘a. .;Inp'u't throat size equal to or greater than 380 mm;

b. Pumping speed equal to or greater than 15 m¥s; and

c. Capabié of producing an ultimate vacuum better than 13.3 mPa.

nghmga! Notes:1. The pumping speed is determined at the measurement
point with nitrogen gas or air.
2. The ulfimate vacuum is determined at the input of the
~ pump with _the input of the pump blocked off.

TEST AND PRODUCTION EQUIPMENT

Electrolytic cells for fluorine productlon with an output capaclty greater than
250g of fluorine per hour

Rotor fabrication or assembly equipment, rotor stra:ghtenlng equlpment
bellows-forming mandrels and dies, as follows:

a. Rotor assembly equipment for assembly of gas centnfuge rotor tube

sections, baffles, and end caps;

Note: Item 3.B.2.a. includes precision mandrels, clamps, and shrink fit
machines. :

b. Rotor straightening equiprhe‘nt for alignment of gas centrifuge rotor tube
sections to a common axis;

Technical Note: In Item 3.B.2.b. such equipment normally consists of
precision measuring probes linked to a computer that
subsequently controls the action of, for example,
pneumatic rams used for aligning the rotor tube
sections.

c. ‘Bellows-forming mandrels and dies for produclng sungle-oonvolutlon
bellows.

Techmca! Note: The bellows referred to in Item 3.B.2.c. have all of the
following characteristics:
- 1. Inside diameter between 75 and 400 mm;

2. Length equal to or greater than 12.7 mm;

3. Single convolution depth greater than 2 mm; and

4. Made of high-strength aluminum alloys, maraging
steel, or high strength ”ﬁbmus or ﬁ!amentanr
materials”.
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3.B.3.

3.B4. -

3.B.5.

Centrifugal multiplane balancing machines, fixed or portable, horizontal or

vertical, as follows:

a.

Centrifugal balancing machines designed for balancing flexible rotors
having a length of 600 mm or more and hawng all of the following
characteristics: ;

1. Swing or journal diameter greater than ?5 mm;

2. Mass capability of from 0.9 to 23 kg; and

3. Capable of balancing speed of revolution greater than 5000 rpm;_

Centrifugal balancing machines designed for balancing hollow cylindrical
rotor components and having all of the following characteristics:
1. Journal diameter greater than 75 mm,
2. Mass capability of from 0.9 to 23 kg;
3. Capable of balancing to a residual imbalance equal to or Iess than
~ 0.010 kg x mm/kg per plane; and
4. Belt drive type. '

Filament winding machines and related ecjuipmqnt, as follows:

Filament winding machines having all of the following characteristics:

1.. Having motions for positioning, wrapping, and winding fibers
coordinated and programmed in two or more axes;
2. Specially designed to fabricate composite structures or laminates from
"fibrous or filamentary materials"; and
3. Capable of winding cylindrical rotors of diameter between 75 and 400
- mm and lengths of 600 mm or greater; .

" Coordlnatmg and programming controls for the filament winding machines

specified in Item 3.B.4.a,;

Precision mandrels for the filament winding machines specified in ltem
3.B4.a.

Electromagnetic isotope separators designed fo'r, or equipped with, single or
multiple ion sources capable of providing a total ion beam current of 50 mA
or greater. ;

Notes: 1. ltem 3.B.5. includes separators capable of enriching stable

isotopes as well as those for uranium.

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

2. ltem 3.B.5. includes separators with the ion sources and
collectors both in the magnetic field and those configurations in
which they are external to the field.
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Technical Note: A single 50 mA ion source cannot produce more than 3g of
separated highly enriched uramum (HEU) per year from
natura! abundanoe feed.

3B6. Mass spectrometers eapable of measuring ions of 230 atomic mass units or
_greater and having a resolution of better than 2 parts in 230, as follows, and
ion sources therefor: -

N.B.: Mass spectrometers especially deeigned or prepared for analyzing on-
line samples of uranium hexafluoride are controlled under Section 5
Annex B of INFCIR(:1254!Part 1 (as amended) .

Inductively ooupled plasma mass spectrometers (ICPIMS)
Glow discharge mass spectrometers (GDMS); :
Thermal ionization mass spectrometers (TIMS);
Electron bombardment mass spectrometers whlch have a source
chamber constructed from, !lned with or plated wrth materials resistant to
UF,; -
Molecular beam mass spectrometers hawng elther of the foilomng
characteristics:
1. A source chamber oonstructed from, lined with or plated with stainless
steel or molybdenum, and equipped with a cold trap capable of
cooling to 193 K (-80 °C) or less;
‘or -
2. A source chamber oonstructed from, lined with or plated with materials
resistant to UF;, -
f. Mass spectrometers equupped with a mlcroﬂuonnatron ion source
designed for actinides or actinide fluorides.

a0 Te

®

i

3.C. = MATERIALS

None:

3.D. SOFTWARE .

3D.1. "Software" specially desugned for the "use" of equipment specifi ed in tem
3.B.3.or3.B.4.

3E.  TECHNOLOGY

3E.1. "Technology" according to the Technology Controls for the "development",
"production” or "use" of equapment material or “soﬁware" specified in 3.A.
through 3.D. ,

4. HEAW WATER PRODUCTION PLANT RELATED EQUIPMENT
_(Other Than Trigger List Items)

4A. EQUIPMENT, ASSEMBLIES AND COMPONENTS

4A1. - Specialized packings which may be used in separating heavy water from
ordinary water, having both of the following characteristics: -
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a. Made of phosphor bronze mesh chemically treated to improve wettability;
and -

b. Oesi_gned to be used in vacuum distillation towers.

4A2. Pumps capable of circulating solutions of concentrated or dilute potassium
amide catalyst in liquid ammeme (KNHZINH:,) havmg all of the following
charactenstlcs

a. Airtight (i.e., hermetically sealed);
b. A capacity greater than 8.5 m°h; and
c. Either of the following characteristics:

1. For concentrated potassium amide solutions (1% or greater), an
operating pressure of 1.5 to 60 MPa; or

2. For dilute potassium amide solutions (less than 1%), an operating
pressure of 20 to 60 MPa. '

4A3. Turboexpanders or turbaexpander-eompressor sets having both of the
following characteristics:

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

b. Designed for a throughput of hydrogen gas of 1000 kg/h or greater.
4B.  TEST AND PRODUCTION EQUIPMENT |

4B.1.  Water-hydrogen sulfide exchange tray columns and internal contactors, as
follows:

N.B.: B For oolumns which are especially designed or prepared for the
production of heavy water, see Section 6 Annex B of
INFCIRC/254/Part 1 (as amended). ‘

a. Water-hydrogen sulfide exchange tray columns, having all of the
following characteristics:
1. Can operate at pressures of 2 MPa or greater
2. Constructed of carbon steel having an austenitic ASTM (or equwalent
standard) grain size number of 5 or greater; a and
- 3. With a diameter of 1.8 m or greater

b. Internal contactors for the water—hydrogen sulfide exchange tray columns
- specified in Item 4.B.1.a.
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4B.2.

4B.3.

4.C.

4.D.

4.E.

4EA1.

Technical Note: Internal contactors of the columns are segmented trays
which have an effective assembled diameter of 1.8 m or
greater; are designed fo facilitate countercurrent contacting
and are constructed of stainless steels with a carbon content
of 0.03% or less. These may be sieve trays, valve trays,
bubble cap trays or turbogrid trays.

Hydrogen-cryogenic distillation columns having all of the following
characteristics: ’ '

a. Designed for operation at internal temperatures of 35 K (-238 °C) or less;
b. Designed for operation at internal pressures of 0.5 to 5 MPa;

c. Constructed of either: _

1. Stainless steel of the 300 series with low sulfur content and with an
austenitic ASTM (or equivalent standard) grain size number of 5 or
greater; or

2. Equivalent materials which are both cryogenic and H,-compatible; and

d. With internal diameters of 1 m or greater and effective lengths of 5 m or
greater.

Ammonia synthesis converters or synthesis units, in which the synthesis gas
(nitrogen and hydrogen) is withdrawn from an ammonia/hydrogen high-
pressure exchange column and the synthesized ammonia is returned to said
column.

MATERIALS

None.

SOFTWARE

None.

TECHNOLOGY

"Technology" according to the Technology Controls for the "development",

“production” or "use" of equipment, material or "software" specified in 4.A.
through 4.D.

5. TEST AND MEASUREMENT EQUIPMENT FOR THE
DEVELOPMENT OF NUCLEAR EXPLOSIVE DEVICES

5.A.

5.A1.

EQUIPMENT, ASSEMBLIES AND COMPONENTS

Photomultiplier tubes having both of the following characteristics:
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a. Photocathode area of greater than 20 cm? and
b. Anode pulse rise time of less than 1 ns.
- 5.B. TEST AND PRODUCTION EQUIPMENT

5.B.1. Flash X-ray generators or pulsed electron accelerators having either of the
following sets of characteristics:

a. 1. An accelerator peak electron energy of 500 keV or greatér but less
" than 25 MeV, and "

2. With a figure of merit (K) of 0.25 or greater; or
b. 1. An accelerator peak electron energy of 25 MeV or greater; and
2. A peak power greater than 50 MW.

Note: Item 5.B.1. does not control accelerators that are component parts of
devices designed for purposes other than electron beam or X-ray
radiation (electron microscopy, for example) nor those designed for
medical purposes.

Technical Notes:1. The figure of merit K is defined as: K=1.7 x 10° V*%Q. V
' is the peak electron energy in million electron volfs. If

the accelerator beam pulse duration is less than or equal
to 1ms, then Q is the total accelerated charge in
Coulombs. If the accelerator beam pulse duration is
greater than 1 ms, then Q is the maximum accelerated
charge in 1 ms. Q equals the integral of i with respect to
t over the lesser of 1 ms or the time duration of the

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

2. Peak power = (peak potential in volts) x (peak beam
current in amperes).

3. In machines based on microwave accelerating cavities,
the time duration of the beam pulse is the lesser of 1 ms
or the duration of the bunched beam packet resulting
from one microwave modulator pulse.

4. In machines based on microwave accelerating cavities,
the peak beam current is the average current in the time
duration of a bunched beam packet.

5.B.2. Multistage light gas guns or other high-velocity gun systems (coil,

electromagnetic, and electrothermal types, and other advanced systems)
capable of accelerating projectiles to 2 km/s or greater.

23308—4
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5.B.3. Mechanical rotating mirror cameras, as follows, and specially desn.ned
components therefor:

a. Framing cameras with recording rates greater than 225000 frames per
second,;

b. Streak cameras with "writing speeds greater than 0.5 mm/us.
Note: ' In ltem 5.B.3. components of such cameras include their
synchronizing electronics units and rotor assemblles consisting of

turbines, mirrors, and bearings.

5.B.4. Electronic streak cameras, electronic framing cameras, tubes and deVices,
as follows:

a. Electronic streak cameras capable of 50 ns or less time resolution;
b. Streak tubes for cameras specified in ltem 5.B.4.a.;

C. Electromc (or elsctromcal!y shuttersd) frammg cameras capable of 50 ns
or less frame exposure time; -

d. Framlng tubes and solid-state irﬁaging devices for use with cameras
specified in ltem 5.B.4.c., as follows: -

1. Proximity focussed image intensifier tubes having the photocathode
deposited on a transparent conductive coating to decrease
photocathode sheet resistance;

2. Gate silicon intensifier target (SiT) vidicon tubes, where a fast system
allows gating the photoelectrons from the photocathode before they |
impinge on the SIT plate;

3. Kerr or Pockels cell electro-optical shuttering; -

4. Other framing tubes and solid-state imaging devices having a fast
image gating time of less than 50 ns specially designed for cameras
specified in Item 5.B.4.c.

5.B.5.  Specialized instrumentation for hydrodynamic experiments, as follows:

a. Velocity interferometers for measuring velocities exoésding 1 km/s during
time lntervals of less than 10 ms; '

b. Manganin gauges for pressures greater than 10 GPgq;
¢. Quartz pressure transducers for pressures greater than 10 GPa.
Note: ltem 5.B.5.a. includes velocity interferometers such as VISARs

(Velocity interferometer systems for any reflector) and DLIs (Doppler
laser interferometers).

00222705—5 23308—5
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5.B.6.

5C.

5.D.

S.E.

5.E.1.

~ High-speed pulse generators having both of the following characteristics: -

- a Output voltage greater than 6 V into a resistive load of less than 55 ohms;

and
b. 'Pulse transition time' less than 500 ps.

Technical Note: In Item 5.B.6.b. ‘pulse transition time' is defined as the time
~interval between 10% and 90% voltage amplitude.

MATERIALS
None.
SOFTWARE
None. |
TECHNOLOGY

"Technology" according to the Technology Controls for the "development”,
“production” or "use" of equipment, material or "software" specified in 5.A.

' through 5.D.

6. COMPONENTS FOR NUCLEAR EXPLOSIVE DEVICES

6.A.

6.A1.

EQUIPMENT, ASSEMBLIES AND COMPONENTS
Detonators and multipoint initiation systems, as follows:

a. Electrically driven explosive detonators, as follows:
1. Exploding bridge (EB);
2. Exploding bridge wire (EBW);
3. Slapper; '
4. Exploding foil initiators (EFI);

(b) Arrangements using single or multiple detonators designed to nearly
simultaneously initiate an explosive surface over an area greater than
5000 mm? from a single firing signal with an matuatuon timing spread over
the sutfaoeoflessmanZSps

Note: Item 6.A.1. does not control detonators using only primary explosives,
such as lead azide.

Technical - Inltem 6.A.1. the detonators of concern all utilize a
small electrical conductor (bridge, bridge wire, or foil)



- STAATSKOERANT, T0:APRIL 2002 /71 No. 23308

131;

6.A.2.

6.A3.

that explosively vaporizes when a fast, high-current -~

electrical pulse is passed through it. In nonslapper
types, the exploding conductor starts a chemical
detonation in a contacting high-explosive material
such as PETN (pentaerythritoltetranitrate). In slapper
detonators, the explosive vaporization of the electrical
conductor drives a flyer or slapper across a gap, and
the impact of the slapper on an explosive starts a

. chemical detonation. The slapper in some designs is

" driven by magnetic force. The term exploding foil

detonator may refer to either an EB or a slapper-type

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

Firing sets and equivalent high-current pulse generators, as fol Iows:

a. Explosive detonator firing sets designed to drive multiple controlled
detonators specified by ltem 6.A.1. above;

b. Modular electrical pulse generators (pulsers) having all of the following
characteristics:

ONOGO RN

Note:

Designed for portable, mobile, or ruggedlzed-use

Enclosed in a dust-tight enclosure; -

Capable of delivering their energy in less than 15 HS;

Having an output greater than 100 A; -

Having a 'rise time' of less than 10 s into loads of less than 40 ohms;
No dimension greater than 25.4 cm; :

Weight less than 25 kg ; and

Specified to operate over an extended temperature range of 223 to
373 K(-50 °C to 100 °C) or specuﬂed as suitable for aerospaoe
applications. G E Y ;

ltem 6.A.2.b. includes xenon ﬂashlamp_drivers. ;

Technical Note: In ltem 6.A.2.b.5. rise time' is defined as the time interval

from 10% to 90% current amplrtude when dnwng a resistive
load. ; o o

Switching devices as follows:
a. Cold-cathode tubes, whether gas ﬁlled or not operatlng s:rnllarly toa
spark gap, having all of the following characteristics: -

1.
2.
3.

4.

Containing three or more electrodes;

Anode peak voltage rating of 2.5 kV or more;
Anode peak current rating of 100 A or more; and
Anode delay time of 10 ps or less;

Note: Item 6.A.3.a. lncludes gas krytron tubes and vacuum sprytron

-tubes..

b. Triggered spark-gaps having both of the following characteristics:
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1. Anode delay time of 15 ps or less; and
2. Rated for a peak current of 500 A or more;

¢. Modules or assemblies with a fast switching function having all of the
following characteristics:
1. Anode peak voltage rating greater than 2 kV;
2. Anode peak current rating of 500 A or more; and
3. Turn-on time of 1 us or less.

6.A.4. Pulse discharge capacitors having either of the following sets of characteristics:

6.A.5.

6.B.

6.C.

6.C.1.

6.D.

a. 1. Voltage rating greater than 1.4 kV;
2. Energy storage greater than 10 J;
3. Capacitance greater than 0.5 pF; and
4. Series inductance less than 50 nH; or
b. Voltage rating greater than 750 V;

Capacitance greater than 0.25 pF; and
Series inductance less than 10 nH.

wN =

Neutron generator systems, including tubes, having both of the following
characteristics:

a. Designed for operation without an external vacuum system; and

_b. Utilizing electrostatic aoceleratibn to induce a tritium-deuterium nuclear

react_ion.
TEST AND PRODUCTION EQUIPMENT
None.
MATERIALS

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

Cyclotetramethylenetetranitramine (HMX ) (CAS 2691-41-0);
Cyclotrimethylenetrinitramine (RDX) (CAS 121-82-4);
Triaminofrinitrobenzene (TATB) (CAS 3058-38-6);

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

Any explosive with a crystal density greater than 1.8 g/cm® and having a
detonation velocity greater than 8000 m/s.

P000OD

SOFTWARE

None.
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6.E. TECHNOLOGY

6.E.1.  "Technology" according to the Technology Controls for the "development"”,
"oroduction" or "use" of equipment, material or "software" specified in 6.A.
through 6.D.

END QUOTE
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No. 430 . _ 10 April 2002

KENNISGEWING INGEVOLGE AR11KEL 13 VAN DIE
WET OP DIE NIE-PROLIFERASIE VAN WAPENS
VAN GROOTSKAALSE VERNIETIGING, 1993

VERKLARING VAN SEKERE KERNVERWANTE DUBBELDOELIGE TOERUSTING,
MATERIALE EN VERWANTETEGNOLOGIE-ITEMS TOT BEHEERDE GOEDERE EN
BEHEERMA_ATREELS WAT OP SODANIGE GOEDERE VAN TOEPASSING IS

1. Ek, Alec Erwin, Minister van Handel en Nywerheid, handelende op aanbeveling
van die Suid-Afrikaanse Raad vir die Nie-proliferasie van Wapens van Grootskaalse
Vernietiging, en kragtens artikel 13 van die Wet op die Nie-proliferasie van Wapens
van Grootskaalse Vernietiging, 1993 (Wet No. 87 van 1993) -

(a) verklaar hierby alle items gelys in die IAEA (Internasionale Atoomenergie-
Agentskap)-dokument INFCIRC/254/Rev.4/Part 2, gedateer Maart 2000, soos in
Bylae A van hierdie kennisgewing in Engels aangehaal, tot beheerde goedere;

(b) bepaal hierby dat die invoer, uitvoer en deurvoer van sodanige beheerde
goedere slegs mag plaasvind kragtens 'n permit wat deur genoemde Raad,
ingestel by artikel 4 van genoemde Wet, uitgereik is;

(c) bepaal hierby dat die plaaslike oordrag of verkoop van sodanig beheerde
goedere deur 'n persoon bedoel in artikel 13(3) van genoemde Wet slegs mag
plaasvind indien die ontvanger die goedere ingevolge genoemde artikel
geregistreer is en genoemde Raad deur middel van 'n verklaring deur die
verskaffer van die transaksie in kennis gestel is;

(d) verklaar hierby tot beheerde goedere enige onderdeel bedoel in “General Note
4" soos aangehaal in Bylae A, wat beskryf kan word as 'n integrerende deel van
aanlegte, stelsels, samesstelle of toerusting in Bylae A gelys en waarsonder die
aanlegte, stelsels, samesstelle of toerusting nie hulle beoogde funksie sal verrig
of eienspappe sal vertoon of die werkverrigtingsviak sal bereik nie wat maak dat
die aanlegte, stelsels, samesstelle of toerusting ingevolge 'n inskrywing of
inskrywings van Bylae A beheerde goedere is; en

(e) herroep hierby Goéwermentskennisgewing No. R.1790 van 14 Oktober 1994.

2. Aansoekvorms vir permitte en registrasies ingevolge artikel 13(3) van genoemde
Wet is verkrygbaar van:
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Die Sekretariaat : '
Die Suid-Afrikaanse Raad vir die Nie-proliferasie van Wapens van
Grootskaalse Vernietiging
Privaat Sak X84
- PRETORIA
1 .

"ALEC N, - :
Minister van Handel en Nywerheid._
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BYLAE A

KERNVERWANTE DUBBELDOELIGE BEHEERDE GOEbERE

Die lys van kernverwante dubbeldoelige toerusting, materiale, programmatuur en
verwantetegnologie-items, soos vervat in die Bylae by IAEA-dokument -
INFCIRC/254/Rev.4/Part 2, gedateer Maart 2000, word in sy geheel aangehaal.

AANHALING BEGIN

ANNEX

Note: The International System of Units (SI) is used in this Annex. In all cases the physical

Bq

CAS
Ci

dB
dBm

GBq
GHz
GPa
Gy

Hz

keV
kg

quantity defined in Si units should be considered the official recommended control
value. However, some machine tool parameters are given in their customary units,
which are not Sl

Commonly used abbreviations (and their prefixes denoting size) in this Annex are as
. follows:
- ampere(s)
-— becquerei(s)
- degree(s) Celsius
- chemical abstracts service
-~ curie(s)
- centimeter(s)

‘- decibel(s)

-— decibel referred to 1 miliiwatt
-- gram(s); also, acceleration of gravity (9.81 m/s?)
-~ gigabecquerel(s)

- gigahertz

- gigapascal(s)

- gray

-— hour(s)

- hertz

- joule(s)

— kelvin

--- thousand electron volt(s)

-— kilogram(s)



STAATSKOERANT, 10 APRIL 2002

‘No. 23308 137

kHz

kilohertz
kilonewton(s)
kilopascal(s)
kilovolt(s)
kilowatt(s)
meter(s)
milliampere(s)
million electron volt(s)
megahertz
miliiliter(s)
millimeter(s)
megapascal(s)
millipascal(s)
megawati(s)
microfarad(s)
micrometer(s)
microsecond(s)
newton(s)
nanometer(s)
nanosecond(s)
nanohenry(ies)
picosecond(s)
root mean square
revolutions per minute
second(s)
tesla(s)
total indicator reading
volt(s)
watt(s)

GENERAL NOTE

The following paragraphs are applied to the List of Nuc!aar—Re!ated Dual-Use Equipment,
Material, Software, and Related Technoiogy

1. The description of any item on the List includes that item in either new or second-hand
condition.

2. When the description of any item on the List contains no qualifications or specifications, it

is regarded as including all varieties of thatitem. Category captions are only for
convenience in reference and do not affect the interpretation of item definitions.

3. The object of these controls should not be defeated by the transfer of any non-controlled
item (including plants) containing one or more controlled components when the controlled
component or components are the principal element of the item and can feasibly be
removed or used for other purposes.

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

4. The object of these controls should not be defeated by the transfer of component parts.
Each government will take such action as it can to achieve this aim and will continue to
seek a workable definition for component parts, which could be used by all the suppliers.

TECHNOLOGY CONTROLS
The transfer of "technology" is controlled according to the Guidelines and as described in each
section of the Annex. "Technology" directly associated with any item in the Annex will be
subject to as great a degree of scrutiny and control as will the item itself, to the extent
permitted by national legislation. .8 “
The approval of any Annex item for export also authorizes the export to the same end user of
the minimum " technology " required for the installation, operation, maintenance, and repair of
the item.
Note: Controls on " technology " transfer do not apply to information "in the public domain" or
to "basic scientific research”. '
GENERAL SOFTWARE NOTE

The transfer of "software" is controlled according to the Guidelines and as described in the
Annex.

Note: Controls on "software" transfers do not apply to "software" as follows:
1. Generally available to the public by being:

a. Sold from stock at retail selling points without restriction;

and L '

b. Designed for installation by the user without further substantial support by
the supplier;
or .

2. "In the public domain".

DEFINITIONS
"Accuracy" =

'Usually measured in terms of inaccuracy, defined as the maximum deviation, positive or
‘negative, of an indicated value from an accepted standard or frue vaiue.

"Angular position deviation" -

The maximum difference between angular position and the actual, very aocurately
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measured angular position after the workpiece mount of the table has been turned out of
its initial position. (Ref: VDI/VDE 2617 Draft: "Rotary table on coordinate measuring
machines") _

"Basic scientific research” --

Experimental or theoretical work undertaken principally to acquire new knowledge of the
fundamental principles of phenomena and obsorvable facts, not primarily directed toward
a specific practical aim or objectwe _

"Contounng contml"

Two or more "numencally oontrolied“ motions operatmg in aocordance wath mstructions
that specify the next required position and the required feed rates to that position. These
feed rates are varied in relation to each other so that a desired contour is generated.
(Ref. ISO 2806-1980 as amended)

: "Development" -

is related to all phases before "production" such as:

- design

- design research

- design analysis

- design concepts

- assembly and testing of prototypes

- pilot production sohemes

- - design data

- process of transforming design data into a product

- configuration design

- integration design

- layouts

"Fibrous or ﬁlamenta_ry materials" -

. means continuous ‘monofilaments’, yarns rowngs ‘tows” or tapes
N.B:: _ ; :

1. ‘Filament” or ‘monofilament” — |

is the'smallest increment of fiber, usually several um in diameter.
2. 'Roving" -

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

is a bundle of filaments” (typically over 200) an‘angod approximately parallel.
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3. Tape -

is a material constructed of interlaced or unidirectional “filaments®, “strands’, ‘rovings’,
‘tows” or ‘yams’, etc., usually preimpregnated with resin.

4. Tow ~
is a bundle of “filaments’, usually approximately parallel.
5. 'Yam -
isa bund-le of twisted “strands’.
6. 'Filament' —
See "Fibrous or filamentary materiais“.
“In the public domain” -
"In the public domain®, as it applies herein, means "technology" or "software" that has
been made available without restrictions upon its further dissemination. (Copyright
restrictions do not remove "technology" or "software" from being "in the public domain".)
"Linearity" -
(Usually measured in tgms of non linearity) is the maximum deviation of the actual

characteristic (average of upscale and downscale reacings), positive or negative, from a
straight line so positioned as to equalize and minimize the maximum deviations.

"Measurement uncertainty” --
The characteristic parameter which specifies in what range around the output value the
_correct value of the measurable variable lies with a confidence level of 95%. It includes

the uncorrected systematic deviations, the uncorrected backlash, and the random
deviations. (Reference: VDI/VDE 2617)

"Microprogram" --

A sequence of elementary instructions, maintained in a special storage, the execution of
which is initiated by the introduction of its reference instruction into an instruction register.

'Monofilament' --
See "Fibrous or filamentary materials".
"Numerical control" -

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. ISO 2382)

~ "Positioning accuracy" --

of "numerically controlled” machine tools is to be determined and presented in
accordance with ltem 1.B.2., in conjunction with the requirements below:
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(@) Test conditions (ISO/DIS 230/2, paragraph 3):

Q)

@)

(©)

@

For 12 hours before and during measurements, the machine tool and
accuracy measuring equipment will be kept at the same ambient temperature.
During the premeasurement time, the slides of the machine will be
continuously cycled identically to the way they will be cycled during the
accuracy measurements

The machine shall be equipped with any mechanical, electronic, or software
compensation to be exported with the machine;

Accuracy of measuring equipment for the measurements shall jI:»e at least four
times more accurate than the expected machine tool accuracy:;

Power supply for slide drives shall be as follows:

() Line voltage variation shali not be greater than + 10% of nominal rated
voltage;

(i)  Frequency variation shall not be greater than + 2 Hz of normal
frequency;

(i) Lineouts or unterrupted service are not permitted.

(b) Test Program (paragraph 4):

(1

@)

&)

Feed rate (velocity of slides) during measurement shall be the rapld traverse
rate;

N.B.: Inthe case of machine tools which generate optical quality surfaces,
the feed rate shall be equal to or less than 50 mm per minute;

Measurements shall be made in an incremental manner from one limit of the
axis travel to the other without returning to the starting position for each move
to the target position;

Axes not being measured shall be retained at mid-travel during test of an axis.

(c)  Presentation of the test results (paragraph 2):
The results of the measurements must include:

(1)
@)

"Production” —

"positioning accuracy” (A) and
The mean reversal error (B). .

means all production phases such as:

- construction

- production engineering
- manufacture

- integration

- assembly (mounting)

- inspection

- testing

- quality assurance
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" ng ramll -

A sequence of instructions to carry out a process in, or convertible into, a form executable
by an electronic computer. '

"Resolution" --

The least increment of a measuring device; on digital instruments, the least significant bit.
(Reference: ANSI B-89.1.12)

‘Roving' --
‘See "Fibrous or filamentary materials".
"Software" -

A collection of one or more "programs” or "microprograms" fixed in any tangible medium
of expression. : :

'Strand' -
See "Fibrous or filamentary materials".
"Tape' --
See "Fibrous or filamentary materials".
"Technical assistance" -
"Technical assistance" may take forms such as: instruction, skills, training, working
knowledge, ;
consulting services.
Note: "Technical assistance" may involve transfer of "technical data”. - -
"Technical data" --

"Technical data" may take forms such as blueprints, plans, diagrams, models, formulae,
engineering designs and specifications, manuals and instructions written or recorded on
other media or devices such as disk, tape, read-only memories. :

"Technology" -

means specific information required for the "development", "production”, or "use" of any
item contained in the List. This information may take the form of "technical data” or
"technical assistance".

Tow' -

See "Fibrous or filamentary materials”.
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ﬂUsell —

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

Yam' -

See "Fibrous or filamentary materials". -

ANNEX CONTENTS

1. INDUSTRIAL EQUIPMENT

1.A.

1.B.

EQUIPMENT, ASSEMBLIES AND COMPONENTS
1.A1. High-density radiation shielding windows
1.A.2. Radiation-hardened TV cameras, or lenses therefore
1.A.3. Robots, end-effectors' and control units

1.A4. Remote manipulators
TEST AND PRODUCTION EQUIPMENT

1.B.1. Flow-forming machines, spin-forming machines capable of flow-
forming functions, ,
and mandrels

1.B.2. Machine tools

1.B.3. Dimensional inspection machines, instruments, or systems

1.B4. Controlled atmosphere induction furnaces, and power supplies
therefore

1.B.5. Isostatic presses, and related equipment

1.B.6. Vibration test systems, equipment, and components

1.B.7. Vacuum or other controlled atmosphere metaliurgical melting and
casting fumaces and
related equipment

1.C. MATERIALS
1.D. SOFTWARE
1.E. TECHNOLOGY
2. MATERIALS
2A. EQUIPMENT, ASSEMBLIES AND COMPONENTS

2.B.

2.C.

2A1. Crucibles made of materials resistant to liquid actinide metals
2A2 Platinized catalysts

- 2.A.3. Composite structures in the forms of tubes

TEST AND PRODUCTION EQUIPMENT
2.B.1. Tritium facilities or plants, and equipment therefore
2.B.2. Lithium isotope separat:on facilities or plants, and equipment therefore
MATERIALS
2.C1. Aluminium
2.C.2. Beryllium
2.C3. Bismuth
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2.D.
2.E.

Boron

2C4.

2.C5. Calcium

2C8. Chilorine trifluoride

2.C.7.  Fibrous or filamentary materials, and prepregs

2.C.8. Hafnium

2.CH. Lithium

2.C.10. Magnesium

2.C.11. Maraging Steel

2.C.12. Radium-226

2.C.13. Titanium

2.C.14. Tungsten

2.C.15. Zirconium

2.C.16. Nickel powder and poumus nickel metal

2.C.17. Tritium

2.C.18. Helium-3

2.C.19. Alpha-emitting radionuclides
SOFTWARE
TECHNOLOGY

3. URANIUM ISOTOPE SEPARATION EQUIPMENT AND COMPONENTS

(Other Than Trigger List ltems)

3.A EQUIPMENT, ASSEMBLIES AND COMPONENTS
3.A1. Frequency changers or generators
3.A2 Lasers, laser amplifiers and oscillators
3.A3. Valves
3.A4. Superconducting solenoidal electromagnets
3.AL. High-power direct current power supplies
3.A6. High-voltage direct curent power supplies
3AT. Pressure transducers
3.A8. Vacuum pumps

3.B. TEST AND PRODUCTION EQUIPMENT
3.B.1. Electrolytic cells for fluorine production
3.B.2. Rotor fabrication or assembly equipment, rotor straightening

equipment, bellows-
forming mandrels and dies

3.8.3. Centrifugal multiplane balancing machlnes
3.B4. Filament winding machines and related equipment .
3.B.5. Electromagnetic isotope separators
3.B6. Mass spectrometers

3.C. MATERIALS '

3.D. SOFTWARE

SE. TECHNOLOGY

23308—5
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4. HEAVY WATER PRODUCTION PLANT RELATED EQUIPMENT
(Other Than Trigger List items)

4.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS

4A1. Specialized packings
4A2 Pumps .
4.A3. Turboexpanders or turboexpander-compressor sets

4.B. TEST AND PRODUCTION EQUIPMENT
4.B.1. Water-hydrogen sulfide exchange tray columns and intemal
contactors
4.B.2. Hydrogen-cryogenic distillation columns
4 B.3. Ammonia synthesis converters or synthesis units
4.C. MATERIALS
4.D. SOFTWARE
4E. TECHNOLOGY

5. TEST AND MEASUREMENT EQUIPMENT FOR THE DEVELOPMENT OF NUCLEAR
EXPLOSIVE DEVICES

5.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
5A.1. Photomultiplier tubes

5.B. TEST AND PRODUCTION EQUIPMENT
5.B.1. Flash X-ray generators or pulsed electron accelerators
5B.2. Multistage light gas guns or other high-velocity gun systems

5.B.3. Mechanical rotating mirror cameras
. 5B.4. Electronic streak cameras, electronic framlng cameras, tubes and
devices

5.B.5. Specialized instrumentation for hydrodynamic experiments
5.B.6. High-speed pulse generators

5.C. MATERIALS
5.D. SOFTWARE
S.E. TECHNOLOGY

6. COMPONENTS FOR NUCLEAR EXPLOSIVE DEVICES

. 6.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
6.A.1. Detonators and multipoint initiation systems
6.A.2. Firing sets and equivalent high-current pulse generators
6.A.3. Switching devices
6.A.4. Pulse discharge capacitors
"6.A5, Neutron generator systems

6.B. TEST AND PRODUCTION EQUIPMENT
6.C. MATERIALS

6.C.1. High explosive substances or mixtures
6.D. SOFTWARE
6.E. TECHNOLOGY

00222705—+6 23308—6
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1. INDUSTRIAL EQUIPMENT

1.A.

1.A1.

1A.2

1.A.3.

EQUIPMENT, ASSEMBLIES AND COMPONENTS

High-density (lead glass or other) radiation shielding 'windows having all of the

following characteristics, and specially designed frames therefor:
a. A 'cold area’ greater than 0.09 m? ;_

b. A density greater than 3 g/cm® and

c. A thickness of 100 mm or greater._

Technical Note: In ltem 1.A.1.a. the term ‘cold area’ means the viewing
' area of the window exposed fo the lowest level of radiation in the

design application.

Radiation-hardened TV cameras, or lenses therefor, specially designed or rated as
radiation hardened to withstand a total radiation dose greater than 5 x 10* Gy
(Silicon) without operational degradation.

Technical Note: The term Gy (Silicon) refers to the energy in Joules per kilogram
absorbed by an unshielded silicon sample when exposed fo
ionizing radiation.

' 'Robots', 'end-effectors’ and control units as follows:

a. . 'Robots’ or 'end-effectors' having either of the following characteristics:

1. Specially designed to comply with national safety standards applicable to
handling high explosives (for example, meeting electrical code ratings for
high explosives); or .

2. Specially designed or rated as radiation hardened to withstand a total
radiation dose greater than 5 x 10* Gy (Silicon) without operational
degradation;

Technical Note: The term Gy (Silicon) refers to the energy in Joules per
kilogram absorbed by an unshielded silicon sample when
exposed to ionizing radiation.

b. Control units specially designed for any of the 'robots’ or 'end-effectors'
specified in ltem 1.A.3.a.

Note: Item 1.A.3. does not control 'robots' specially designed for non-nuclear
industrial applications such as automobile paint-spraying booths.

Technical Nofes:

1. 'Robots’

In Item 1.A.3. 'Robot' means a manipulation mechanism, which may be of the
continuous path or of the point-to-point variety, may use ‘sensors’, and has all
of the following characteristics:
(a) is multifunctional;
(b) is capable of positioning or orienting material, parts, fools, or spec:al devices
~ through variable movements in three -dimensional space;
(c) incorporates three or more closed or open loop servo-devices which may
include stepping motors; and
" (d) has ‘user-accessible programmability” by means of teach/playback method
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2.

- or by means of an électronic computer which may be a programmable logic
controller, i.e., without mechanical intervention.

N.B.1:
In the above definition ‘sensors” means detectors of a physical phenomenon,

- the output of which (after conversion into a signal that can be interpreted by a

control unit) is able to generate "programs" or modify programmed instructions or

- numerical "program data”. This includes "sensors" with machine vision, infrared

imaging, acoustical imaging, tactile feel, inertial position measuring, optical or
acoustic ranging or force or forque measuring capabilities.

N.B.2:

In the above definition ‘user-accessible programmability” means the facility
allowing a user to insert, modify or replace "programs” by means other than:
(a) a physical change in wiring or inferconnections; or

(b) the setting of function contmf_s inc!uding entry of paramefers.

N.B.3:

The above deﬁnmon does not mcfude the following devices:

(a) Manipulation mechanisms which are only manually/feleoperator controllable;

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

.(c) Mechanically controlled variable sequence manipulation mechanisms which

are automated moving ‘devices operatmg according to mechanically fixed
programmed motions. The "program™ is mechanically limited by fixed, but
adjustable, stops such as pins or cams. The sequence of motions and the
selection of paths or angles are variable within the fixed "program” pattem.
Variations or modifications of the "program” pattemn (e.g., changes of pins or
exchanges of cams) in one or more motion axes are accomplished only
through mechanical operations; _

(d) Non-servo-controlled variable sequence manipulation mechanisms which
are automated moving devices, operatmg according to mechanically fixed

" programmed motions. The "program” is variable but the sequence proceeds
only by the binary signal from mechanically fixed electrical binary devices or
adjustable stops;

(e) Stacker cranes defined as Cartes;an coordmate mn:pulator systems
manufactured as an integral part of a vertical array of storage bins and

- designed to access the contents of those bins for storage or retrieval.

‘End-effectors’ :
In Item 1.A.3. 'end-effectors' are grippers, “active tooling units’, and any other
tooling that is atfached to the basep!ate on the end of a 'robot’ manipulator arm.

NB

In the above definition aotrve tooling units” is a dewce for applying motive
power, process energy or sensing to the workpiece.
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1.A4.

1.B.

1.B.1.

1.B.2.

Remote manipulators that can be used to provide remote actions in radiochemical

separation operations or hot cells, having either of the following characteristics:

a. A capability of penetrating 0.6 m or more of hot cell wall (through-the-wall
operation); or

b. A capability of bridging over the top of a hot cell wall with a thickness of 0.6 m or
more (over-the-wall operation).

Technical Note: Remote manipulators provide translation of human operator

actions to a remote operating arm and terminal fixture. They may
be of a master/slave type or operated by joystick or keypad

TEST AND PRODUCTION EQUIPMENT

Flow-forming machines, spln-forrnlng machlnes capable of ﬂow-fonnlng functions,
and mandrels, as follows:
a. Machines having both of the foliowmg charactenstlcs
1. Three or more rollers (active or guiding); and
2. Which, according to the manufacturer’s technical specification, can be
equipped with "numerical control” units or a computer control;
b. Rotor-forming mandrels designed to form cylindrical rotors of inside diameter
between 75 and 400 mm.

Note: Item 1.B.1.a. includes machines which have only a single roller designed to
deform metal plus two auxiliary rollers which support the mandrel, but do not
participate directly in the deformation process.

Machine tools, as follows, for removing or cutting metals, ceramics, or composites,
which, according to the manufacturer’s technical specifications, can be equipped
with electronic devices for simultaneous "contouring control" in two or more axes:

N.B.: For "numerical control" units controlled by their associated "software", see
ltem 1.D.3.

a. Machine tools for turning, that have "positioning accuracies" with all
compensations  available better (less) than 6 um according to ISO 230/2
(1988) along any linear axis (overall positioning) for machines capable of
machining diameters greater than 35 mm,

Note: Item 1.B.2.a. does not control bar machines (Swissturn), limited to
machining only bar feed thru, if maximum bar diameter is equal to or less
than 42 mm and there is no capability of mounting chucks. Machines
may have drilling and/or milling capabilities for machining parts with
diameters less than 42 mm. “

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

1. "Positioning accuracies" with all compensations available better (Iess) than
6 um according to ISO 230/2 (1988) along any Ilnear axis (overall
positioning); or

2. Two or more contouring rotary axes;



STAATSKOERANT, 10 APRIL 2002 - No. 23308

149

Note: Item 1.B.2.b. does not control milling machmes having both of the
following characteristics:
.- X-axis travel greater than 2 m; and

2.

Overall "positioning accuracy” on the x-axis worse (more) than
30 um according to ISO 230/2 (1988).

€. Machine tools for grindinﬁ, havihg any of the following characteristics:

1. "Positioning accuracies" with all compensations available better (less) than
4 um according to ISO 230/2 (1988) along any linear axis (overall
positioning); or.

2. Two or more contouring rotary axes;

Note: Item 1.B.2.c. does not control.grinding machines as follows:

9

3.

4.

Cylindrical external, internal, and external-internal grinding machines

having all the following characteristics:
a. Limited to cylindrical grinding;

~ b. A maximum workpiece outside diameter or length of 150 mm;
¢ Not more than two axes that can be coordinated simultaneously

for "contouring control"; and
d. No contouring c-axis;
Jig grinders with axes limited to x,y,c, and a, where c-axis is used to
maintain the -grinding wheel normal to the work surface, and the a-

-axis is configured to grind barrel cams;

Tool or cutter grinding machines with "software" specially designed
for the manufacturing of tools or cutters;
Crankshaft or camshaft grinding machines.

. Non-wire type Electrical Discharge Machines (EDM) that have two or more
contouring rotary axes and that can be coordinated s;multaneously for
"contouring control". : :

Note: Stétéd "pdsitioning" accl.i'racy" levels derived from measurements made
according to ISO 230/2 or national equivalents may be used for each
machine tool model instead of individual machine tests.

Stated posmomng aocuracy" are to be derived as follows:

1.
2.
3.

L4,

Select five machines of a model to be evaluated;

Measure the linear axis accuracies according to 1ISO 230/2;
Determine the A-values for each axis of each machine. The method
of calculating the A-value is described in the ISO standard,;
Determine the mean value of the A-value of each axis. This mean
value becomes the stated value of each axis for the model (Ax
Ay...);

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

If any axis of a machine model not controlled by ltems 1.B.1.a. to
1.B.1.c. has a stated accuracy A of 6 pm or better (less) for grinding
machines, and 8 um or better (less) for milling and turning machines,
both according to ISO 230/2 (1988), then the builder should be
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required to reaffirm the accuracy level once every eighteen months.

Technical Notes: 1. Axis nomenclature shall be in accordance with International

Standard ISO 841, "Numerical Control Machines - Axis and

Motion Nomenclature”. o

2. Not counted in the total number of contouring rotary axes
are secondary parallel contouring rotary axes the center

- line of which is parallel to the primary rotary axis.

3. Rotary axes do not necessarily have to rotate over 360
degrees. A rotary axis can be driven by a linear device,
e.g., a screw or a rack-and-pinion.

1.B.3. Dimensional inspection machines, instruments, or systems, asfollows

a. Computer controlled or numerically controlled dimensmnal mspect;on machines
having both of the following characteristics o
1. Two or more axes; and
2. A one-dimensional length “measurement uncertainty" equal to or better
(less) than (1.25 + L/1000) um tested with a probe of an "accuracy” of better
(less) than 0.2 um (L is the measured length in mlllrmeters) (Ref: VDWDE
2617 parts 1 and 2); :

b. Linear d;splaoement measuring instruments, as follows:

1. Non-contact type measuring systems with a "resolution” equal to or better
(less) than 0.2 um within a measuring range up to 0.2 mm;
2. Linear variable differential transformer (LVDT) systems having both of the
following characteristics:
a. "Linearity" equal to or bettar (less) than 0.1% within a measunng range
up to 5 mm:
and
b. Drift equal to or better (less) than 0.1% per day at a standard ambient
test room temperature % 1 K;
3. Measuring systems having both of the following characteristics:
a. Contain a laser; and
b. Maintain for at least 12 hours, over a temperature range of = 1 K around
" a standard temperature and a standard pressure:
1. A "resolution” over their full scale of 0.1 um or better; and
2. With a "measurement uncertainty" equal to or better (less) than (0.2
+ L/2000) um (L is the measured length in millimeters);

Note: Iltem 1.B.3.b.3. does not control measuring interferometer systems,
without closed or open loop feedback, containing a laser to measure
slide movement errors of machine tools, dimensional inspection
machines, or similar equipment.

" ¢. Angular displacement measuring instruments having an "angular position
deviation" equal to or better (less) than 0.00025°;

‘Note: Iltem 1.B.3.c. does not control optical instruments, such as
autocollimators, using collimated light to detect angular

displacement of a mirror.
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1.B.4.

1.B.5.

d. Systems for smuﬂaneous Ilnear-angular inspection of hermshells. havung
both of the following characteristics:
1. "Measurement uncertainty" along any linear axis equal to or better
(less) than 3.5 ym per 5 mm; and
2. "Angular position deviation" equal to or less than 0.02°.

Notes: 1. Item 1.B.3. includes machine tools that can be used as measuring
machines if they meet or exceed the ctiten'a specified for the
measuring machine function.

2. Machines described in Item 1.B.3. are controlled if they exceed the
threshold specified anywhere within their operating range.

Technical Notes: 1. The probe used in determining the measurement uncertainty
of a dimensional inspection system shall be as described in
VDI/VDE 2617 parts 2, 3 and 4.
2. All parameters of measurement values in this item
' rsprasent plus/minus, i.e.,not total band.

‘Controlled atmosphere {vacuum or inert gas) mducbon furnaces, and power

supplies therefor, as follows:

a. Fumaces having all of the following characteristics:
1. Capable of operation at temperatures above 1123 K (850 °C);
2. Induction coils 600 mm or less in diameter; and
3. Designed for power inputs of 5 kW or more;

Note: Item 1.B.4.a. does not control fumaoes dessgned for the processing of
semiconductor wafers

b. Power supplies with a speciﬁed output power of 5 kW or more, specaally
designed for furaces specified in ltem 1.B.4 a.

“Isostatic presses’, and related equipment, as follows:

a. ‘lsostatic presses” having both of the following characteristics:
1. Capable of achieving a maximum working pressure of 69 MPa or greater;

2. A chamber cavity with an inside diameter in excess of 152 mm;

b. Dies, molds, and controls specuaily designed for the ‘isostatic presses” specified
in ltem 1.B.5.a. :

Technical Nores 1. Initem 1.B.5. ‘Isostatic presses 'means equment capable of
pressurizing a closed cavity thmugh various media (gas,
liquid, solid particles, etc.) to create
equal pressure in all directions within the cavity upon a
workpiece or material.

2. In ltem 1.B.5. the inside chamber d.'mens:on is that of the
: chamber in which both the working temperature and the
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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.

1.B.6. Vibration test systems, equipment, and components as follows:

a. Electrodynamic vibration test systems, having all of the following characteristics:

1. Employing feedback or closed loop control techniques and incorporating a
digital control unit;

2. Capable of vibrating at 10 g RMS or more between 20 and 2000 Hz; and

3. Capable of imparting forces of 50 kN or greater measured "bare table’;

b. Digital control units, combined with "software" specially designed for vibration
testing, with a real-time bandwidth greater than 5 kHz and being designed for a
system specified in Item 1.B.6.a,,

¢. Vibration thrusters (shaker units), with or wnﬂ\out associated amplifiers, capable
of imparting a force of 50 kN or greater measured ‘bare table’, which are usable
for the systems specified in ltem 1.B.6.a,;

d. Test piece support structures and electronic units designed to combine muitiple
shaker units into a complete shaker system capable of providing an effective
combined force of 50 kN or greater, measured "bare table’, WhICh are usable for
the systems specified in Itern 1.B.6.a.

Technical Note: In ltem 1.B.6. "bare table” means a ﬂat table, or surface, with no
ﬁxtures or fittings.

1.B.7. Vacuum or other controlled atmosphere metallurgical melting and casting fumnaces
and related equipment, as follows:
a. Arc remelt and casting furnaces having both of the followmg characteristics:
1. Consumable electrode capacities between 1000 and 20000 cm®; and
2. Capable of operating with melting temperatures above 1973 K (1700 °C);
b. Electron beam melting fumaces and plasma atomization and melting furnaces,
having both of the following characteristics:
1. A power of 50 kW or greater; and
2. Capable of operating with melting temperatures above 1473 K (1200 °C),
c. Computer control and monitoring systems specially configured for any of the
fumnaces specified in Iitem 1.B.7.a. or 1.B.7.b.

1.C. " MATERIALS
None.
1.D. SOFTWARE

1.D.1. "Software" specially designed for the "use" of equipment specified in item 1.A.3,
1.B.1.,1B.3,1B.5.,1.B6.a, 1.B.6.b.,, 1.B.6.d. or 1.B.7.

Note: "Software" specially designed for systems specified in Item 1.B.3.d. includes
- "software" for simultaneous measurements of wall thickness and contour.

1.D.2. "Software" specially designed or modified for the "development", “productlon" or
"use" of equipment specified in ltem 1.B.2.;
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1.D.3.

1.E.

e,

"Software" for any combination of electronic devices or system enabling such

-device(s) to function as a "numerical control" unit capable of controlling five or more

interpolating axes that can be coordinated simuitaneously for "contouring control”.

Notes: 1. "Software" is controlied whether exported separately or residing in a
"numerical control" unit or any electronic device or system.
2. Item 1.D.3. does not control "software" specially designed or
modified by the manufacturers of the control unit or machine tool to
operate a machine tool that is not specified in ltem 1.B.2.

TECHNOLOGY

"Technology" according to the Technology Controls for the "development”,
"production” or "use” of equipment, material or "software” specified in 1.A. through
1.D. '

2. MATERIALS

2.A.

2A1.

2.A.2.

EQUIPMENT, ASSEMBLIES AND COMPONENTS

Crucibles made of materials resistant to liquid actinide metals, as follows:
a. Crucibles having both of the following characteristics:
1. A volume of between 150 cm® (150 ml) and 8000 cm? (8 liters); and
2. Made of or coated with any of the following materiais, havnng a purity of 98%
or greater by weight:
Calcium fluoride (CaF,);
Calcium zirconate (metazirconate) (CaZrO,);
Cerium sulfide (Ce,S;);
Erbium oxide (erbia) (Er,O5);
Hafnium oxide (hafnia) (HfO,);
Magnesium oxide (MgQ);
Nitrided niobium-titanium-tungsten alloy (approximately 50% Nb, 30% Ti,
20% W);
Yitrium oxide (yttria) (Y,0,); or
i.  Zirconium oxide (zirconia) (ZrO,);
b. Crucibles having both of the followmg characteristics:
1. A volume of between 50 cm?® (50 ml) and 2000 cm® (2 litres); and
2. Made of or lined with tantalum, having a purity of 99.9% or greater by
weight;
c. Crucibles having all of the following characteristics:
1. A volume of between 50 cm® (50 ml) and 2000 cm® (2 Iltres},
2. Made of or lined with tantalum, having a purity of 98% or greater by weight;
and
3. Coated with tantalum carbide, nitride, boride, or any combination thereof.

> @moooTw

Platinized catalysts spe'cialh"( designed or prepared for.prbmoting'ﬂ'te hydrogen
isotope exchange reaction between hydrogen and water for the recovery of tritium
from heavy water or for the production of heavy water.
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2.A3.

2.B.
28.1.

2.82.

2.C.

2C1.

2.5.2,

2.C3.

Composite structures i in the form of tubes having both of the following

characteristics:

a. An inside diameter of beMeen 75 and 400 mm; and

b. Made with any of the "fibrous or filamentary materials" specified in ltem 2.C.7.a.
or carbon prepreg materials specified in ltem 2.C.7.c.

TEST AND PRODUCTION EQUIPMENT

“Tritium facilities or plants, and equipment therefor, as follows:

a. Facilities or plants for the production, recovery, extraction, ooncentration or
handling of tritium;
b.. Equipment for tritium facilities or plants, as follows:
1. Hydrogen or helium refrigeration units capable of cooling to 23 K (-250 °C)
or less, with heat removal capacity greater than 150 W;
2. Hydrogen isotope storage or purification systems using metal hydrides as
the storage or purification medium.

Lithium isotope separation facilities or plants, and equipment therefor, as follows:
a. Facilities or plants for the separation of lithium isotopes;
b. Equipment for the separation of lithium isotopes, as follows:
1. Packed liquid-liquid exchange columns specially desugned for lithium
amalgams;
Mercury or lithium amalgam pumps; .
Lithium amalgam electrolysis cells;
Evaporators for concentrated lithium hydroxide solution.

N

MATERIALS

Aluminium alloys having both of the following characteristics:

a. Capable of an ultlmate tensile strength of 460 MPa or more at 293 K (20 °C);
and

b. Inthe form of tubes or cylindrical solid forms (including forgings) with an outside
diameter of more than 75 mm.

Technical Note: In Item 2.C.1. the phrase, capable of, encompasses aluminium
alloys before or after heat treatmen.

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

Note: Item 2.C.2. does not control the following:
a. Metal windows for X-ray machines or for bore-hole logging devices;
'b. Oxide shapes in fabricated or semi-fabricated forms specially designed
for electronic component parts or as substrates for electronic circuits;
c. Beryl (silicate of beryllium and alumlnlum) in the form of emeraids or
aquamarines.

Bismuth having both of the following characteristics:
a. A purity of 99.99% or greater by weight, and
b. Containing less than 10 parts per million by weight of silver.
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2.CA4.

2C5.

2.C6.

2C.7.

2.C8.

Boron enriched in the boron-10 (*°B) isotope to greater than its natural isotopic
abundance, as follows: elemental boron, compounds, mixtures containing boron,
manufactures thereof, waste or scrap of any of the foregoung

g : In item 2 C. 4 m:xtures contammg boron mclude boron Ioaded materials.

Technical Note: The natural isotopic abundance of boron-10 is appmx:mately 18.5

weight pement (20 atom percent).

Calcmm havmg both of the followmg charactenstlcs

a.

b.

Containing less than 1000 parts per mlllion by wenght of metall:c impurities other
than magnesium; and
Contalmng less than 10 parts per mullron by weight of boron

Chilorine trifluoride (CIF;). |

"Fibrous or ﬁlamentary materials", and prepregs, as follows:

a.

Carbon or aramid “ﬁbrous or filamentary materials” havmg elther of the following
characteristics: -

1. A “specific modulus’ of 12 7 x 10° m or greater; or

2. A “specific tensile stnength of 23.5 x 10° m or greater,

Note: [tem 2.C7a. does not control aramid "fibrous or filamentary materials"
having 0.25% or more by welght of an ester based fiber surface modifier.

Glass “fibrous or fi Iarnentary rnatenals havmg both of the follomng

_characteristics:

1. A “specific modulus” of 3.18 x 10° m or greater; and
2. A specaﬂc tensile strength” of 7. 62 x 10* m or greater;

Thermoset resin impregnated continuous yams" "rovings”, "tows" or "tapes”
with a width of 15 mm or less (prepregs), made from carbon or glass "fibrous or
filamentary materials”  specified in ltem 2.C.7.a. or ltem 2.C.7.b. .

Technical Note: The resin forms the matrix of the composite.

* Technical Notes: 1. Inltem 2.C.7. Specaﬁc Mufw’is the Young’s modulus in

N/m? divided by the specific weight in N/m?® when measured at
a femperature of 296 £ 2 K (23 2° C) and a relative humidity
. of 50 + 5%. -

2. Initem2.C.7. Speciﬁc tensile strength’ is the ultimate tensile
strength in N/m? divided by the specific weight in N/m® when
measured af a temperature of 296 + 2 K (23 +2°C)landa
refaﬂve hunvcﬁty of 50 + 5%.

_ Hafnium metal, alloys oentainlng more than 60% hafnium by weight, hafnium
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2.C.9.

2.C.10.

2511

2.C.12.

2.C.13.

2.C14.

compounds containing more than 60% hafnium by weight, manufactures thereof,
and waste or scrap of any of the foregoing.

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

Note: Item 2.C.9 . does not control thermoluminescent dosimeters.

Technical Note: The natural lSOfOp!G abundance of hth:um-s is approximately 6.5
weight percent (7.5 atom percent).

Magnesium having both of the following characteristics:

a. Containing less than 200 parts per million by weight of metallic impurities other
than calcium; and
b. Containing less than 10 parts per million by weight of boron

Maraging steel 'capable of' an ultimate tensile stréngth of 2050 MPa or more at 293
K (20° C).

Note: Item 2.C.11. does not control forms in which all linear dimensions are 75 mm
orless. -

Technical Note: In ltem 2 C.11. the phrase 'capable of' encompasses maraging
steel before or after heat treatment, '

Radium-226 (**Ra), radium-226 alloys, radium-226 compounds, miicturas
containing radium-226, manufactures thereof, and products or devices containing
any of the foregomg

Note: Item 2.C.12. does not control the follmwing:

a. Medical applicators; . _
b. A product or device containing less than 0.37 GBq of radium-226.

Titanium alloys having both of the following characteristics:

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

b. In the form of tubes or cylindrical solid forms (‘ ncluding forgings) with an outside
diameter of more than 75 mm.

Technical Note: In Item 2.C.13. the phrase 'capable of' encompasses titanium
. alloys before or after heat treatment.

Tungsten, tungsten car_bide, and alloys containing more than 90% tungsten by
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2.C.15.

2.C.16.

28T,

2.C.18.

‘weight, having both of the following characteristics:

a. Informs with a hollow cylindrical symmetry (including cylinder éegments) with an
inside diameter between 100 and 300 mm; and
b. A mass greater than 20 kg.

Note Item 2.C.14. does not control manufactures speqally desmnad as weights or
gamma-ray collimators.

Zirconium with a hafnium content of less than 1 part hafnium to 500 parts zirconium
by weight, as follows: metal, alloys containing more than 50% zirconium by weight,
compounds, manufactures thereof, waste or scrap of any of the foregoing.

Note: Item 2.C.15. does not control zlrconlum in the form of foil hawng a thickness
of 0.10 mm or less.

Nickel powder and porous nickel metal, as follows:

N.B.. For nickel powders which are especially prepared for the manufacture of
gaseous diffusion barriers see Section 5 of INFCIRC!254JPart 1(as
amended).

a. Nickel powder having both of the following characteristics:
-1. A nickel purity content of 99.0% or greater by weight; and ;
2. A mean particle size of less than 10 ym measured by the ASTM B 330
standard;
b. Porous nickel metal produced from materials specified in Item 2.C.16.a.

Note: Item 2.C.16. does not control the following:
a. Filamentary nickel powders;
b. Single porous nickel metal sheets with an area of 1000 cm? per sheet or
Iess

. Technical Note: Item 2.C.16.b. refers to porous metal formed by compacting
and sintering the material in Item 2.C.16.a. to form a metal
material with fine pores interconnected throughout the
structure.

Tritium, tritium compounds, mixtures containing tritium in which the ratio of tritium to
hydrogen atoms exceeds 1 part in 1000, and products or devices containing any of
the foregoing.

Note: Item 2.C.17. does not control a product or device containing less than 1.48
x 10° GBq of tritium.

Helium-3 (*He), mixtures oontalnlng helium-3, and products or de\nces oontalnlng
any of the foregoing.

Note: Item 2.C.18. does not control a product or device containing less than 1 g of

helium-3.
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2.C.19.

2.D.

2.E.

2.E1.

Alpha-emitting radionuclides having an alpha half-life of 10 days or greater but less
than 200 years, in the following forms:

Elemental,

Compounds having a total alpha actwlty of 37 GBq per kg or greater,
Mixtures having a total alpha activity of 37 GBq per kg or greater,
Products or devices containing any of the foregoing.

apoTw

Note: Item 2.C.19. does not control a product or device oontalnlng less than 3.7
GBq of alpha activity.

SOFTWARE
None

TECHNOLOGY

"Technology" accord'ing to the Technology Controls for the "development”,
"production” or "use" of equipment, material or "software" specified in 2.A. through
2.D.

3. URANIUM ISOTOPE SEPARATION EQUIPMENT AND
COMPONENTS

3.A.

3.A1.

3.A2.

(Other Than Trigger List ltems)

EQUIPMENT, ASSEMBLIES AND COMPONENTS
Frequency changers or generators having all of the following characteristics:

N.B.: Frequency changers and generators especially designed or prepared for the
gas centrifuge process are controlled under Section 5§ Annex B of
INFCIRC/254/Part 1 (as amended).

Multiphase output capable of providing a power of 40 W or greater;
Capable of operating in the frequency range between 600 and 2000 Hz;
Total harmonic distortion better (less) than 10%; and

Frequency control better (less) than 0.1%.

cpop

Technical Note: Frequency changers in ltem 3.A.1. are also known as converters
or inverters.

Lasers , laser amplifiers and oscillators as follows:

a. Copper vapour lasers having both of the following characteristics:
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b.

C.

e.

1. Operating at wavelengths between 500 and 600 nm; and
2. An average output power equal to or greater than 40 W,

Argon ion lasers having both of the following characteristics:
1. Operating at wavelengths between 400 and 515 nm; and
2. An average output power greater than 40 W,

‘Neodymium-doped (other than glass) lasers with an output wavelength between
1000 and 1100 nm having either of the following:

1. Pulse-excited and Q-switched with a pulse duration equal to or greater than

1 ns, and having either of the following:
a. A single-transverse mode output with an average output power
greater than 40 W, or
b. A multiple-transverse mode output with an average output power
greater than 50 W,
or - '
2. Incorporating frequency doubling to give an output wavelength between 500
- and 550 nm with an average output power of greater than 40 W,

Tunable pulsed smgle-mode dye laser oscillators havmg all of the fo!lomng
characteristics:

1. Operating at wavelengths between 300 and 800 nm;
2. An average output power greaterthan 1 W,
3. A repetition rate greater than 1 kHz; and

4. Pulse width less than 100 ns;

Tunable pulsed dye laser amplifiers and oscillators having all of the following
characteristics:

Operating at wavelengths between 300 and 800 nm;

An average output power greater than 30 W;

A repetition rate greater than 1 kHz; and

Pulse width less than 100 ns;

hON

Note: Item 3.A.2.e. does not control single mode oscillators.

|

E BN

Alexandrite lasers héﬁing all of the following characteristics:
1. Operating at wavelengths between 720 and 800 nm;

- 2. A bandwidth of 0.005 nm or less;

3. A repetition rate greater than 125 Hz; and
4. Anaverage output power greater than 30 W;

Pulsed carbon dioxide lasers having all of the following characteristics:
Operating at wavelengths between 9000 and 11000 nm;

A repetition rate greater than 250 Hz; = 8

An average output power greater than 500 W; and

Pulse width of less than 200 ns;

Item 3.A.2.g. does not control the higher power (typically 1 to 5 kW)
industrial CO, lasers used in applications such as cutting and welding, as
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these latter lasers are either continuous wave or are pulsed with a pulse
width greater than 200 ns.

h. Pulsed excimer lasers (XeF, XeCl, KrF) having all of the following
characteristics:
1. Operating at wavelengths between 240 and 360 nm;
2. A repetition rate greater than 250 Hz; and
3. An average output power greater than 500 W,

i. Para-hydrogen Raman shifters designed to operate at 16 mm output
wavelength and at a repetition rate greater than 250 Hz.

3.A3. Valves having all of the following characteristics:

a. A nominal size of 5 mm or greater;

b. Having a bellows seal; and

¢. Wholly made of or lined with alurmnum aluminum alloy, nickel, or nickel alioy
containing more than 60% nickel by weight. :

Technical Note: For valves with different ."n!ef. and outlet diameter, the nominal
size parameter in ltem 3.A.3.a. refers to the smallest diameter.

3.A4. Superconducting solenoidal electromagnets having all of the following
characteristics: .

Capable of creating magnetic fields greater than 2 T;

A ratio of length to inner diameter greater than 2;

Inner diameter greater than 300 mm; and

Magnetic field uniform to better than 1% over the central 50% of the inner
volume. '

aoow

Note: Item 3.A.4. does not 6ontrol magnets specially designed for and exported
as part of medical nuclear magnetic resonance (NMR) imaging systems.

N.B.: 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 the as part of
relationship.

3.AL. High-power direct current power supplies having both of the following
characteristics:
a. Capable of continuously producing, over a time period of 8 hours, 100 V or

greater with current output of 500 A or greater; and
b. Current or voltage stability better than 0.1 % over a time period of 8 hours,

3.A.6. High-voltage direct current power supplies having both of the following
characteristics:
a. Capable of continuously producing, over a time penod of 8 hours, 20 kV or
greater with current output of 1 A or greater; and
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3AT.

3.A.8.

3.B.

3.B.1.

3.B.2.

b. Current or voltage stability better than 0.1 % over a time period of 8 hours,

Pressure transducers capable of measuring absolute pressures at any point in the
range O to 13 kPa and having both of the following characteristics:
a. Pressure sensing elements made of or protected by aluminum, aluminum alloy,
nickel, or nickel alloy with more than 60% nickel by weight, and '
b. Having either of the following characteristics:
1. A full scale of Iess than 13 kPa and an “accuracy” of better than = 1% of full
scale; or
2. Afull scale of 13 kPa or greater and an -accuracy” of better than £ 130 Pa.

Technical No{_e_g: 1. In ltem 3.A. 7 pressure tmnsduoefs are devices that convm‘
' p:essure measuraments into an electrical signal.

2. Inltem 3‘A. 7. “accuracy” includes non-linearity, hysteresis
and repeatability at ambient temperature.

Vacuum pumps having all of the following characteristics:

~ a. Input throat size equal to or greater than 380 mm;

b. Pumping speed equal to or greater than 15 m%s; and
c. Capable of producing an ultimate vacuum better than 13.3 mPa.

Technical Notes: 1. The pumping speed is determined at the measurement point
with nitrogen gas or air.
2. The ultimate vacuum is determined at the input of the pump
with the input of the pump blocked off.

TEST AND PRODUCTiON EQUIPMENT
Electrolytic cells for fluorine pnoduct:on with an output capacity greater than 250 g of

fluorine per hour.

Rotor fabrication or assembly equipment, rotor s!ralghtenmg equipment, bellows-

forming mandrels and dies, as follows:

- a Rotor assembly equipment for assembly of gas centrifuge rotor tube sections,

~ baffles, and end caps;

Note: Item 3.B.2.a. includes precision mandrels, clamps, and shnnk fit
machines '

b.. Rotor straightening equipment for alignment of gas centrifuge rotor tube
" sections to a common axis;

Technical Note: In Iltem 3.B.2.b. such equipment narmally consists of precision
measuring probes linked to a computer that subsequently
controls the action of, for example, pneumaﬁc rams used for
ahgnmg the rotor tube sections.
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c. Bellows-fonning'mandrels and dies for producing single-convolution bellows.

. Technical Note: ' The bellows referred fo in Iltem 3.B.2.c. have all of the
following characteristics:

Inside diameter between 75 and 400 mm;

Length equal to or greater than 12.7 mm;

Single convolution depth greater than 2 mm; and

Made of high-strength aluminum alloys, maraging steel, or

high strength "fibrous or filamentary matenials".

BN~

3.B.3. Centnfugal multlplane balancing machines, fixed or portable, horaonta! or vertical,
as follows:

a. Centrifugal balancing:machines designed for balancing flexible rotors having a
length of 600 mm or more and having all of the following characteristics:
1. Swing or journal diameter greater than 75 mm;
2. Mass capability of from 0.9 to 23 kg; and
3. Capable of balancing speed of revolution greater than 5000 rpm;_

b. Centrifugal balancing machines designed for balancing hollow cylindrical rotor
components and having all of the following charactenstics
1. Journal diameter greater than 75 mm;
2. Mass capability of from 0.9 to 23 kg;
3. Capable of balancing to a residual imbalance equal to or less than 0.010 kg
x mm/kg per plane; and
4. Belt drive type.

3.B4. Filament winding machines and related equipment, as follows:
a. Filament winding machines having all of the following characteristics:

1. . Having motions for positioning, wrapping, and winding fibers coordinated
and programmed in two or more axes; _
2. Specially designed to fabricate composite structures or laminates from
- “fibrous or filamentary materials"; and -
3. Capable of winding cylindrical rotors of diameter between 75 and 400 mm
and lengths of 600 mm or greater;

b. Coofdinating and programming controls for the filament winding machines
specified in ltem 3.B.4.a,;

c. Precision mandrels for the filament winding machines specified in Item 3.B.4.a.
3.B.5. Electroniagnetic isotbpe separators designed for, or equipped with, single or
; multiple ion sources capable of providing a total ion beam current of 50 mA or
greater.

 Notes: 1. Item 3.B.5. mcludes separators capable of enriching stable isotopes as
well as those for uranium.

N.B.: ,A separator capable of separating the isotopes of lead with a one-
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3.B.6.

3.C.

3.D.

3.D.1.

3.E.

3E1.

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

2. ltem 3.B.5. includes separators with the ion sources and collectors
both in the magnetic field and those configurations in which they are
external to the field.

Techmca! Note: A single 50 mA ion source cannot pmduoe more than 3g of

separated highly enriched uramum (HEU) per year from natural
abundance feed.

Mass spectromeiers cap'ab!e of measuring ions of 230 atomic mass units or greater
and having a resolution of better than 2 parts in 230 as follows and ion sources
therefor:

_lig_ Mass spectrometers esbeciaﬂy designed or prepared for analyzing on-line
samples of uranium hexafluoride are controlled under Section 5 Annex B of
INFCIRC/254/Part 1 (as amended).

Inductively coupled plasma mass spectrometers (ICP/MS);

Glow discharge mass spectrometers (GDMS); - '

Thermal ionization mass spectrometers (TIMS);

Electron bombardment mass spectrometers which have a source chamber

constructed from, lined with or plated with materials resistant to UFg;

Molecular beam mass spectrometers ha\nng either of the follomng

characteristics:

1. A source chamber constructed from lmed with or plated with stainless steel
or molybdenum, and equapped wrth a cold trap capable of cooling to 193 K (-

80 °C) or less;

aooe

®

or ' g
2. A source chamber constructed from llned wrth or p!ated \\ﬂth materials
resistant to UF;
f. Mass spectrometers equipped with a microfluorination ion source desngned for
actinides or actinide fluorides.

MATERIALS
None,

SOFTWARE

"Software" specially desagned for the use" of equlpment specn“ed in Item 3.B3.or
3.B4.

TECHNOLOGY

"Technology" according to the Technd!ogy Controls for the "development”,
"production" or "use" of equ:prnent, material or "software“ specified in 3.A. through
3.D.



164 No. 23308 GOVERNMENT GAZETTE, 10 APRIL 2002

4. HEAVY WATER PRODUCTION PLANT RELATED EQUIPMENT

(Other Than Tngger Llst Haems)

4.A.

4A1.

4.A2.

4.A.3.

4.B.

4.8.1.

EQUIPMENT ASSEMBLIES AND COMPONENTS

Specialized packings which may be used in _saparating heavy water from ordinary
water, having both of the following characteristics:

a. Made of phosphor bronze mesh chemically treated to improve wettability; and
b. Designed to be used in vacuum distillation towers.

Pumps capable of circulating solutions of concentrated or dilute potassium amide
catalyst in liquid ammonia (KNH,/NHj), having all of the following characteristics:

a. Airtight (i.e., hermetically sealed);'_

b. A capacity greater than 8.5 m°h; and

c. Either of the following characteristics:

‘1. For concentrated potassium amide solutions (1% or greater), an operating
pressure of 1.5 to 60 MPa; or

2. For dilute potassium amide solutcons (Iess than 1%), an operatlng pressure
of 20 to 60 MPa.

Turboexpanders or turboexpander—oo‘rﬁpressor sets having both of the following
characteristics:

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

b. Designed fora thrpughput of hydrdgen gas of 1000 kg/h or greater.
TEST AND PRODUCTION EQUIPMENT o
Water-hydrogen sulfide exchange tray columns and internal cohtactors, és follows:

N.B.: For columns which are especially designed or prepared for the production of
heavy water, see Section 6 Annex B of INFCIRC/254/Part 1 (as amended).

a. Water-hydrogen sulfide exchange tray columns, having all of the following
characteristics:
1. Can operate at pressures of 2 MPa or greater
2. Constructed of carbon steel having an austenitic ASTM (or equivalent
standard) grain size number of 5 or greater; and
-3. With a diameter of 1.8 m or greater;

b. Internal contactors for the water-hydrogen sulfide exchange tray columns
specified in ltem 4.B.1.a.
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4.B.2.

4.B.3.

4.C.

4.D.

4.E.

4E1.

Technical Note: Internal contactors of the columns are segmented trays which

have an effective assembled diameter of 1.8 m or greater; are
designed to facilitate countercument contacting and are

constructed of stainless steels with a carbon content of 0.03% or -

less. These may be sieve trays, valve tmys, bubble cap trays or
turbogrid trays. -~

Hydrogen-cryogenic distillation columns having all of the following cha;acteristics:
a. Designed for operation at internal temperatures of 35 K (-238 °C) or less;
b. Demgned for operation at intemnal pressums of 0 5 to 5 MPa;

c. Constructed of either: -
1. Stainless steel of the 300 series with low sulfur content and with an
austenitic ASTM (or equivalent standard) grain size number of 5 or greater;
.oor
2. Equivalent materials which are both cryogenic and Hz-compatible and

d.  With internal diameters of 1 m or greater and effective lengths of 5 m or greater.
Ammonia synthesis converters or synthésis units, in which the synthesié gas
(nitrogen and hydrogen) is withdrawn from an ammonia/hydrogen high-pressure
exchange column and the synthesized ammonia is retumed to said column.

MATERIALS -

None.

- SOFTWARE

None.

" TECHNOLOGY

"Technology" according to the Technology Controls for the "development”,
"production” or "use" of equlpment matenal or "software" specified in 4.A. through
4D.

5. TEST AND MEASUREMENT EQUIPMENT 'I;'OR THE DEVELOPMENT

OF NUCLEAR EXPLOSIVE DEVICES

S.A.

5A.1.

EQUIPMENT, ASSEMBLIES AND COMPONENTS
Photomultiplier tubes having both of the fo_llawing characteristics:
a. Photocathode area of _g'reatei' than _2_0-' cm? and

b. Anode pulse rise time of less than 1 ns.
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5.B. TEST AND PRODUCTION EQUIPMENT

5.B.1. Flash X-ray generato;s or pulsed electron accelerators havung either of the following
- sets of characteristics:

a. 1. An accelerator peak eiectron energy of 500 keV or greater but less than 25
MeV; and

2. With a figure of merit (K) of 0.25 or greater; or

b. 1. An accelerator peak electron energy of 25 MeV or greater; and

N

A peak power greater than 50 MW. |

Item 5.B.1. does not controi accelerators that are component parts of
devices designed for purposes other than electron beam or X-ray radiation
(electron microscopy, for example} nor those designed for medical
purposes.

g
4

i

Technical Notes: 1. The figure of merit K is defined as: K=1.7 x 10° V*%Q. Vs
the peak electron energy in million electron volts. If the
accelerator beam puise duration is less than or equal fo 1ms,
then Q is the total accelerated charge in Coulombs. If the
accelerator beam pulse duration is greater than 1 ms, then Q
is the maximum accelerated charge in 1 ms. Q equals the
integral of i with respect to t, over the lesser of 1 ms or the

time duration of the beam pulse ( Q= frdt ) where i is beam
current in amperes and t is the time in seconds.

2. Peak power = (peak potential in volts) x (peak beam current
in amperes).

3. In machines based on microwave accelerating cavities, the
time duration of the beam pulse is the lesser of 1 ms or the
duration of the bunched beam packet resulting from one
microwave modulator pulse.

4. In machines based on microwave accelerating cavities, the
peak beam cument is the average current in the time duration
of a bunched beam packet.

5.B.2. Multistage light gas guhs or other high-velocity gun systems (coil, electromagnetic,
and electrothermal types, and other advanced systems) capable of accelerating
projectiles to 2 km/s or greater.

5.B.3. Mechanical rotating mirror cameras, as follows, and specially designed components
therefor:

a. Framing cameras with recording rates greater than 225000 frames per second;
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5.B4.

5.B.5.

5.B.6.

b.

Streak cameras with wﬁting speeds greater than 0.5 mm/ps.

Note: In Item 5.B.3. components of such cameras include their synchronizing

electronics units and rotor assemblles consisting of turbines, mirrors, and
bearings.

Electronic streak cameras, electronic framing cameras, tubes and devices as
follows: ;

b.

Electronic streak cameras capable of 50 ns or less time resolution;
Streak tubes for cameras specified in Item 5.B.4.a.;

Electronic (or electronically shuttered) frammg cameras eepabla of 50 ns or less
frame exposure time;

'Framing tubes and solld-state |maging devices for use with cameras specified i in

ltem 5.B.4.c., as follows:

1. Proximity focussed image intensifier tubes having the photocathode
deposited on a transparent conductive coating to decrease photocathode
sheet resistance;

2. Gate silicon intensif ier target (SIT) vidicon tubes, where a fast system allows
gating the photoelectrons from the photocamode before they impinge on the
SIT piate;

3. Kerror Pockels cell electro-optical shuttering;

4. Other framing tubes and solid-state i imaging devices havmg a fast image
gating time of less than 50 ns specially des:gned for cameras specified in
ltem 5.B.4.c.

Specialized instrumentation for hydmdynamic experiments, as follows:

b.

C.

‘Velocity mterferometers for measunng velocities exceedlng 1 kmfs during time

intervals of less than 10 ms;

Manganin gauges for pressures greater than 10 GPa;
“Quartz pressure transducers for praséures‘ graater than 10 GPa.

‘Note: Iltem 5.B.5.a. includes velocity mterferometers such as VISARs (Velocity

interferometer systems for any reﬁector) and DLis (Doppler laser interferometers).

Hi’gh-speed pulse generators having both of the following characteristics:

Output voltage greater than 6 V into a resistive load of less than 55 ohms: and
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5.C.

b. 'Pulse transmon tlrne less than 500 ps.

Technical Note: In ltem 5.B.6.b. puise transition time' is defined as the time

- interval between 10% and 90% voltage amplitude.

MATERIALS

| None. |

| 5.D. SOFTWARE
None.

5E.  TECHNOLOGY

5.E.1. "Technology" accorﬂmg to the Technoiogy Controls for the "development"
SPBOGUQUOH" or "use" of equupment matanal or "software" speclﬁed in 5.A. through

6. COMPONENTS FOR NUCLEAR EXPLOSIVE DEVICES
6A.  EQUIPMENT, ASSEMBLIES AND COMPONENTS
6.A1. Detonators: and multipoint lnmatlon systems as follows:

a. Electncally dnven axpioswe detonators as follows:
1. Exploding bridge (EB);
2. Exploding bridge wure (EBW).
3. Slapper,
4. Exploding foil Inltlators (EFI)

(b) Arrangements using smgle or multiple detonators designed to nearly
simultaneously initiate - an explosive surface over an area greater than 5000
mm? from a single firing signal with an initiation timing spread over the surface

of less than 2.5 ps.

Note: ltem 6.A.1. does not control detonators uéing only primary explosives, such
as lead azide.

ech@ Note: Inltem 6.A.1. the detonafors of concemn aﬂ utilize a small
electrical conductor (bridge, bridge wire, or foil) that
explosively vaporizes when a fast, high-current electrical
pulse is passed through it. In nonslapper types, the exploding

~ conductor starts a chemical detonation in a contacting high-

explosive material such as PETN (pentaerythritoltetranitrate).
In slapper detonators, the explosive vaporization of the
electrical conductor drives a flyer or slapper across a gap,
and the impact of the slapper on an explosive startsa
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6.A.2.

6.A.3.

chemical detonation. The slapper in some designs is driven
by magnetic force. The term exploding foil detonator may
refer to either an EB or a slapper-type detonator. Also, the
word initiator is sometimes used in place of the word
defonator.

Firing sets and equivalent high-current pulse generators, as follows:

a. Explosive detonator firing sets designed to drive multiple controlled detonators
specified by ltem 6.A.1. above;

b. Modular electrical pulse generators (pulsers) having all of the following
characteristics: _

Designed for portable, mobile, or ruggedized-use; :

Enclosed in a dust-tight enclosure;

Capable of delivering their energy in less than 15 us;

Having an output greater than 100 A;

Having a 'rise time' of less than 10 ps into loads of less than 40 ohms;

No dimension greater than 25.4 cm;

Weight less than 25 kg ; and

Specified to operate over an extended temperature range of 223 to 373 K (—

50 °C to 100 °C) or specified as sultable for aerospace applications. :

N ON S

Note: item 6.A.2.b. includes xenon ﬂashlamp drivers.

Technical Note: In Item 6.A.2.b.5. 'rise time' is defined as the time interval from
10% to 90% current amplitude when driving a resistive load.

Switching devices as follows:
a. Cold-cathode tubes, whether gas filled or not, operating snmllaﬂy to a spark gap,
having all of the following characteristics:

1. Containing three or more electrodes:;

2. Anode peak voltage rating of 2.5 kV or more;

3. Anode peak current rating of 100 A or more; and
4. Anode delay time of 10 ps or less;

Note: Item 6.A.3.a. includes gas krytron tubes and vacuum sprytron tubes.
b. Triggered spark-gaps having both of the following characteristics:

1. Anode delay time of 15 s or less; and
2. Rated for a peak current of 500 A or more;

€. Modules or assemblies with a fast switching function having all of the following

characteristics:

1. Anode peak voltage rating greater than 2 kV;
2. Anode peak current rating of 500 A or more; and

3. Turn-on time of 1 s or less.
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6.A.4. Pulse discharge capacitors héving either of the following sets of characteristics:

Voltage rating greater than 1.4 kV;
Energy storage greater than 10 J;
Capacitance greater than 0.5 yF; and
Series inductance less than 50 nH; or

pob=

Voltage rating greater than 750 V;
Capacitance greater than 0.25 uF; and
Series inductance less than 10 nH.

SN

6.A.5. Neutron generator systems, including tubes, having both of the following
characteristics: :

a. Designed for operation without an extemnal vacuum system; and

b. ﬂﬁlizing electrostatic acceleration to induce a tritium-deuterium nuclear reaction.
6.B. TEST AND PRODUCTION EQUIPMENT

None.
6.C. MATERIALS

6.C.1. High explosive substances or mixtures, containing more than 2 % by weight of any
+ of the following:

Cyclotetramethylenetetranitramine (HMX ) (CAS 2691-41-0);
Cyclotrimethylenetrinitramine (RDX) (CAS 121-82-4);
Triaminotrinitrobenzene (TATB) (CAS 3058-38-6),

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

Any explosive with a crystal density greater than 1.8 g/cm® and having a
detonation velocity greater than 8000 m/s.

PopTw

6.D. SOFTWARE
None.
6.E. TECHNOLOGY
8.EN. "Technology" 'according to the Technology Controls for the "development”,

"oroduction” or "use" of equipment, material or “software” specified in 6.A. through
- 8.D. . '

AANHALING EINDIG
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