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GOODS REVI EW LI ST
SECTI ON A
CHEM CAL SECTI ON

1. The following list (List A) contains chemicals capable of being used
for the devel opnent, production or acquisition of chem cal weapons, but

whi ch al so are usabl e for purposes not prohibited by resolution 687 (1991)
and, therefore, are subject to notification under the Export/Inport

nmoni tori ng mechani smfor Iraqg approved by Security Council resolution 1051
(1996). For the purposes of this annex the chem cals listed include their
chem cal forns and m xtures.

Not e:

Al'l m xtures which contain two or nore chemicals fromList Ain
any percentage, are subject to notification, but m xtures that
contain less than 10% (wei ght/wei ght; on a solvent free basis)
of only one chem cal of List A are exenpted.

The term chenical fornms nean all stereoisoners, allotropes or
i sotopes of the chemical in any physical state (for exanple
gaseous, liquid, solid, solvated, powdered etc).

List A: Dua-Use Chemicals Requiring Review

| TEM STRUCTURE
A 01 (Comodi ty Designator Code: CAO000A01)
AN
Chem cal s, except those specified in List B of Y/Z/ R X l( R

this annex, containing a phosphorus atomto
whi ch is bonded one al kyl group but no further where R = CoHzyey n21 and
yi g P X, Y, Z =any atom or group for which

carbon atoms. the atom directly bonded to the central
phosphorus atom is not carbon

for exanple: ﬁ

Met hyl phosphonot hi oi ¢ di chl ori de _PL

[ CAS No. 676-98-2] Cl”/ “CHj

Cl

for exanple: ﬁ

O Et hyl et hyl phosphonot hi oi ¢ chl ori de P

[CAS No. 2524- 16-5] He” 07/ “cl
HsC

for exanple: N

Met hyl phosphonous di chl ori de H3CCI/ Cl

[ CAS No. 676-83-5]

for exanple: _ _ H3C\/P\CI

Et hyl phosphonous di chl ori de /

[ CAS No. 1498-40-4]



| TEM STRUCTURE

for exanple: r
O Ethyl S phenyl ethyl phosphonot hi ol ot hi onat e H C/\O/P\ /Q
[ CAS No. 944-22-9] 3 J 8

(al so known as: Fonof 0s)

for exanpl e: o

Met hyl phosphoni ¢ aci d, nonomet hyl ester, sodium H.C P

salt. $~07/ Mo Na*
[ CAS No. 73750-69- 3] HsC

A 02 (Commodi ty Desi gnator Code: CAO000A02) O

Di al kyl (Me, Et, n-Pr or i-Pr) N,N-dialkyl (M, 1
Et, n-Pr or i-Pr)-phosphoranidates R~o

for exanpl e: O

. . . 1l cH
Di et hyl N, N-di met hyl phosphor ami dat e P N e
[ CAS No. 2404- 03-7] HiC g }r“‘“‘N\\

HiC™ CH,
A. 03 (Commodi ty Designator Code: CA000A03) AsCl;

Arsenic trichloride
[ CAS No. 7784-34-1]

A 04 (Commmodi ty Designator Code: CA000A04) Ho_ ,COOH

2, 2- Di phenyl -2-hydroxyacetic acid O O
[ CAS No. 76-93-7]

(al so known as: benzilic acid)

A. 05 (Comodi ty Desi gnator Code: CA000AO05) (NB\
OH

Qui nuclidin-3-o0l [CAS No. 1619-34-7] and
correspondi ng protonated salts

for exanple: N

Qui nucl i di n-3-0ol hydrochl oride HCl

[ CAS No. 6238-13-7] [
OH

A. 06 (Commodity Designator Code: CA000A06) RZN/\/Cl

N, N Di al kyl (Me, Et, n-Pr or i-Pr) am noethyl- 2- where R = C,Hppyq n=1-3
chl oride and correspondi ng protonated salts



| TEM STRUCTURE

for exanple: HsC N

2- (Di i sopropyl ami no) et hyl chloride hydrochl oride 7/ HCl

[ CAS No. 4261- 68-1] HsC CHy; |
H5C

A 07 (Commmodi ty Desi gnator Code: CA000A07) RZN/\/OH

N, N D al kyl (Me, Et, n-Pr or i-Pr) am noethane- where R = CyHap4q n=1-3

2-ol and correspondi ng protonated salts

for exanple: 4EC=T,N=_HHMDH

2- (Di i sopropyl anmi no) et hanol el

[ CAS No. 96-80-0] Hﬂﬁ4ﬁf CHs

A. 08 (Commdi ty Designator Code: CAO000A08) RZN/\/SH

N, NDi al kyl (Me, Et, n-Pr or i-Pr) am noethane- where R = CyHopsq N =1-3

2-thiol and correspondi ng protonated salts

for exanple: H3C7/N\/\SH

2- (Di i sopropyl anm no) et hanet hi ol HAC

[ CAS No. 5842-07-9] 3 HsC CH;

A 09 (Comodi ty Designator Code: CAO000A09) )?\

Phosgene Cl Cl

[ CAS No. 75-44-5]

(al so known as: carbonyl dichloride)

A 10 (Commodi ty Designator Code: CA000A10) ClI—C=N

Cyanogen chl ori de

[ CAS No. 506-77-4]

A 11 (Commodi ty Designator Code: CAO000A11) HCN

Hydr ogen cyani de

[ CAS No. 74-90-8]

A 12 (Commodi ty Desi gnator Code: CA000A12) NO,

Tri chl oroni tronet hane C|/ij|C|

[ CAS No. 76-06-2]

(al so known as: chloropicrin)




| TEM STRUCTURE
A 13 (Comodi ty Designator Code: CAO000A13) ﬁ
Phosphorus oxychl ori de CI//P\CI
[ CAS No. 10025-87- 3] Cl
A 14 (Comodi ty Designator Code: CAO000Al14) “I”'f.fp-""'c
Phosphorus trichloride cl
[CAS No. 7719-12-2]
A 15 (Commodi ty Desi gnator Code: CAO000AL5) Cl
O ol
Phosphorus pentachl ori de cr’|
[ CAS No. 10026-13- 8] Cl
A 16 (Conmmodi ty Desi gnator Code: CA000A16) H3C\O/I|°\O/CH3
N
Tri met hyl phosphite CH;
[ CAS No. 121-45-9]
A 17 (Commodi ty Designator Code: CAO000AL7) H3C/\O/Z\OACH3
Tri ethyl phosphite \—CHs;
[ CAS No. 122-52-1]
A 18 (Commodi ty Designator Code: CAO000A18) 9
H3C« ~~F~~-CH
Di met hyl phosphite 07 \H 0 3
[ CAS No. 868-85-9]
(al so known as: dinethyl phosphonate; dinethyl
hydr ogen phosphite)
A 19 (Conmodi ty Desi gnat or Code: CA000A19) 9
P
Di et hyl phosphite TRogine }_TO/\CH3
[ CAS No. 762-04-9]
(al so known as: diethyl phosphonate)
A 20 Commodi ty Designator Code: CA000A20 @)
( y g ) HsC i CH,
Di i sopropyl phosphite HaC 07/ \O/<CH
[ CAS No. 1809- 20-7] H 3

(al so known as: diisopropyl

phosphonat e)




| TEM

STRUCTURE

A 21

Trii sopropyl phosphite
[ CAS No. 116-17-6]

(Commodi ty Desi gnator Code:

CA000A21)

HsC, CHs

Ow/CH3

CHs;

A 22

Sul phur nonochl ori de
[ CAS No. 10025-67-9]

(Commodi ty Desi gnat or Code:

CAO00A22)

A 23

Sul phur dichloride
[ CAS No. 10545-99-0]

(Commmodi ty Desi gnat or Code:

CA000A23)

Cl

A 24

Thi onyl chl oride
[ CAS No. 7719-09-7]

(Comodi ty Desi gnat or Code:

CA000A24)

=0

4 “Cl

A 25
Hydr ogen fl uoride
[ CAS No. 7664- 39-3]

(Commmodi ty Desi gnat or Code:

CAO00A25)

HF

A 26

(Conmodi ty Desi gnat or Code:

CAO00A26)

or t ho- Chl or obenzyl i dene mal ononitrile

[ CAS No. 2698-41-1]

(al so known as: CS)

cl
Ne-CN
AN
CN

A 27

Pot assi um fl uori de
[ CAS No. 7789-23-3]

(Comodi ty Desi gnat or Code:

CA000A27)

KF

A 28

Armmoni um bi fl uori de
[ CAS No. 1341-49-7]

(Conmodi ty Desi gnat or Code:

CAO00A28)

NH,F.HF

A 29

Sodi um bi fl uori de
[ CAS No. 1333-83-1]

(Commodi ty Desi gnat or Code:

CA000A29)

NaF.HF
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A 30 (Comodi ty Designator Code: CAO000A30) NaF

Sodi um fl uori de
[ CAS No. 7681- 49-4]

A 31 (Comodi ty Designator Code: CAO000A31) KF HF

Pot assi um bi fl uori de
[ CAS No. 7789-29-9]

A 32 (Conmodi ty Desi gnator Code: CA000A32) Na,S

Sodi um sul phi de
[ CAS No. 1313-82-2]

P,Ss exists as:

A 33 (Comodi ty Desi gnator Code: CAO00A33)
S
Phosphor us pent asul phi de |F|>
[ CAS No. 1314- 80-3] S
SRS ?
|
s=P—[s-P=s
S
A 34 (Commodity Designator Code: CAO00A34) HO/\/Cl
Chl or oet hanol
[ CAS No. 107-07- 3]
A 35 (Commodi ty Designator Code: CAO000A35) H3C/'|\“CH3
H

Di met hyl am ne [ CAS No. 124-40-3] and
correspondi ng protonated salts

for exanpl e:
Di met hyl ami ne hydrochl ori de
[ CAS No. 506-59- 2]

A. 36 (Conmodi ty Desi gnat or Code: CA000A36) KCN

Pot assi um cyani de
[ CAS No. 151-50- 8]

A 37 (Commodi ty Desi gnator Code: CA000A37) NaCN

Sodi um cyani de
[ CAS No. 143-33-9]
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A 38 (Comodi ty Designator Code: CAO000A38) HO/\/N\/\OH

OH
Tri et hanol ami ne [ CAS No. 102-71-6] and

correspondi ng protonated salts

for exanple: N
Tri et hanol anmi ne hydrochl ori de Ho o K\//O;OH HCI
[ CAS No. 637-39-8]
A 39 (Commodi ty Designator Code: CAO000A39) HsC ll\l CH5
H

Di i sopropyl ami ne [ CAS No. 108-18-9] and HsC CHs
correspondi ng protonated salts
f_o_r exanpl e: _ _ HsC N CH,
Di i sopropyl ami ne hydrochl ori de | HCI
[ CAS No. 819-79-4] H,c H CH;
A 40 (Commodi ty Desi gnator Code: CA000A40) Ho/\/"\l\/\OH
Met hyl di et hanol ami ne [CAS No. 105-59-9] and CH,
correspondi ng protonated salts
for exanple: N
Met hyl di et hanol ami ne hydr ochl ori de Ho/\/lCH OH | He
[ CAS No. 54060-15-0] 3
A 41 (Commodi ty Designator Code: CA000A41) HO/\/NK\/\OH
Et hyl di et hanol am ne [ CAS No. 139-87-7] and CHs
correspondi ng protonated salts
for exanpl e: _ _ HO/\/N\/\OH
Et hyl di et hanol ami ne hydrochl ori de HCI
[ CAS No. 58901-15- 8] CHs
A 42 (Commodi ty Designator Code: CA000A42) H3C\ 0

o} OH

Met hyl benzil ate

[ CAS No. 76-89-1] O O

A 43 (Conmodi ty Desi gnat or Code: CA000A43) (”3
_P

O, O Di et hyl phosphor ot hi oat e H,c™ O/ “SH

[ CAS No. 2465- 65-8] H3C/_O
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A 44 (Comodi ty Designator Code: CA000A44) ﬁ
——— P

O, O Di et hyl phosphor odi t hi oat e HsC /8// “SH

[ CAS No. 298-06- 6] H,c™ ©

A 45 (Comodi ty Designator Code: CAO000A45) o)

Et hyl ene oxi de
[ CAS No. 75-21-8]

A 46 (Conmodi ty Designator Code: CAO000A46)

N
3- Hydr oxy- 1- met hyl pi peri di ne [ CAS No. 3554-74- 3] HO{)

and correspondi ng protonated salts

A 47 (Commodi ty Desi gnator Code: CA000A47) N

3- Qui nucl idone [3731-38-2] and correspondi ng (/\\I\O

protonated salts

for exanpl e: N

3- Qui nucl i done hydrochl ori de HCl
[ CAS No. 1193-65-3] O.

A. 48 (Conmodi ty Desi gnator Code: CA000A48) P

Phosphor us
[CAS No. 7723-14-0]

A 49 (Commodi ty Designator Code: CAO000A49) F,

Fl uori ne
[ CAS No. 7782-41-4]

A. 50 (Comodi ty Designator Code: CAO000A50) P
N=C=N— )}

Di cycl ohexyl car bodi i ni de
[ CAS No. 538-75-0]

A 51 (Conmodi ty Designator Code: CA000A51)

o—wm

Thi ophosphor yl Chl ori de CI// \CI
[ CAS No. 3982-91-0]

(al so known as: Phosphorus sul phochl ori de)




2. The following list (List B) contains chem cals that have little or
war f are agents or for the devel opnent,

use except as cheni cal

acqui sition of chem cal weapons,

no
production or
or whi ch have been used by Iraq as

essential precursors for chem cal weapons and are, therefore, prohibited to
Irag, save under the procedure for special exceptions provided for in
paragraph 32 of the Plan (S/22871/Rev.1).

Not e:
For the purposes of this annex the chenicals listed include

their chemcal fornms and m xtures in any percentage save
under the procedure for special exceptions provided for in
par agraph 32 of the Plan.

forns nean all stereoisoners or
in any physical state (for
solid, solvated, powdered etc).

The term chemi cal
the chem cal
l'iquid,

i sot opes of
exanpl e gaseous,

List B— Normally Prohibited Chemicals[except under paragraph 32

of the Plan (S/22871/Rev.1; 1991)]
| TEM STRUCTURE
B. 01 (Comodi ty Designator Code: CA000BO1) Y
R P
O Al kyl ( £Cyo, including cycloal kyl) al kyl (M, O/ °F
Et, n-Pr or i-Pr) phosphonofluoridates R
where R = CHop+q n=1-3 and
R'= <C1g, including cycloalkyl
for exanpl e: HsC o
O | sopropyl rmet hyl phosphonof |l uori date HAC /P\
[ CAS No. 107-44-8] 3 O/ °F
HsC
(al so known as: Sarin; GB)
for exanpl e: CH;
O- Pi nacol yl net hyl phosphonof | uori date
[CAS No. 96-64-0] HsC o \F
HsC CH CH3
(al so known as: Soman; GD)
B. 02 (Commodi ty Designator Code: CA000BO02) (”3
R__P~—
O Al kyl (£C,+ including cycloal kyl) N, N-di al kyl o / CN
(Me, Et, n-Pr or i-Pr) phosphoram docyani dat es NR,

where R = CpHop+4 n=1-3 and
R' = <Cyyg, including cycloalkyl

10
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for exanpl e: o CH
O Et hyl N, N-di net hyl phosphor ani docyani dat e P 3
[CAS No. 77-81- 6] HsC™>0 | N
CN CH5
(al so known as: Tabun; GA)
B. 03 (Conmmodi ty Desi gnat or Code: CA000B03) ‘I'-I"
2

R N ,f.Pm.S_,—___ —MNR;
O- Al kyl (H or £Cyp, including cycloal kyl) S 2- o /
di al kyl (Me, Et, n-Pr or =}

i -Pr) am noethyl alkyl (Me, Et, n-Pr or i-Pr)
phosphonot hi ol ates or correspondi ng al kyl at ed
and protonated salts

where R, R' = G Hapey n=1-3 and
R* = =Gy, including eycloalky!

for exanple: o CHs
O-Et hyl S-[2-(diisopropyl am no) et hyl ] l':', CH;
met hyl phosphonot hi ol at e H3C/\O// >~ N\ CHa
[ CAS No. 50782- 69-9]

(al so known as: VX)

B. 04 (Conmmodi ty Designator Code: CA000BO4)

Sul phur nust ards:

for exanpl e: ol S~ Cl
2-Chl or oet hyl chl or onmet hyl sul phi de

[CAS No. 2625-76- 5]

for exanpl e: CI/\/S\/\CI
Bi s(2-chl or oet hyl ) sul phi de
[ CAS No. 505-60-2]

(al so known as: Sul phur Mustard; H)

for exanple: CI/\/S\/S\/\CI
Bi s(2-chl oroet hyl t hi o) net hane
[ CAS No. 63869- 13-6]

for exanple: S
i i N Ve S e
1,2-Bi s(2-chl oroethyl thio)ethane

[ CAS No. 3563-36- 8]

(al so known as: Sesqui nustard; Q

for exanple: CI/\/S\/\/S\/\CI
1, 3-Bi s(2-chl oroet hyl t hi 0)- n- propane
[ CAS No. 63905- 10-2]
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for exanpl e: CI/\/S\/\/\S/\/Cl

1, 4-Bi s(2-chl oroet hyl t hi 0)- n- but ane
[ CAS No. 142868-93-7]

for exanple: CI/\/S\/\/\/S\/\CI
1,5-Bi s(2-chl oroet hyl t hio)-n- pent ane
[ CAS No. 142868-94- 8]

for exanpl e: CI/\/S\/O\/S\/\CI
Bi s(2-chl oroet hyt hi omet hyl ) et her
[ CAS No. 63918-90-1]

for exanple: CI/\/S\/\O/\/S\/\CI
Bi s(2-chl oroet hyl t hi oet hyl ) et her
[ CAS No. 63918- 89-38]

(al so known as: O-nustard; T)

B. 05 (Commodi ty Desi gnator Code: CA000BO5)

Lew sites:

for exanple: Cl__
2-Chl orovi nyl di chl oroar si ne \ _ClI
[CAS No. 541-25-3] ~cl

(al so known as: Lewisite 1)

for exanple: Cl
Bi s(2-chl orovi nyl ) chl or oarsi ne |

As

[ CAS No. 40334-69-38] /_/ E
(al so known as: Lewisite 2) Cl cl
for exanpl e: Cl
Tri s(2-chl orovinyl)arsine
[ CAS No. 40334-70-1] N
(al so known as: Lewisite 3) ASR

Cl/:/ o
B. 06 (Conmodi ty Desi gnat or Code: CA000BO6)

Ni trogen nmustards and their protonated salts:

12
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for exanpl e: o N—"—cI
Bi s(2-chl oroet hyl ) et hyl am ne
[ CAS No. 538-07-8] CHs

for exanple: nl,,.ﬂ___,ﬂN.____.—Hm
Bi s(2-chl oroet hyl ) net hyl am ne CHy
[CAS No. 51-75-2]

(al so known as: HN2)

for exanpl e: ~—N—
Tris(2-chl oroethyl)an ne cl K/Cl
[CAS No. 555-77-1]

(al so known as: HN3)

B. 07 (Conmodi ty Desi gnat or Code: CA000B07)

. N
2 (D
3-Qui nuclidinyl benzilate o
HO

[ CAS No. 6581-06-2]

(al so known as: BZ) O

B. 08 (Commmodity Designator Code: CA000B08) (“)
/P\
Al kyl (Me, Et, n-Pr or I-Pr) phosphonyl di halides RX/ Y

where R = C\Hop+q N =1-3
and X, Y = halides

for exanple: (“)

Met hyl phosphonyl difl uori de _P_

[ CAS No. 676-99-3] HC"/ °F
F

(al so known as: DF; MPF)

for exanpl e: ‘I?
Met hyl phosphonyl dichloride _P_
[CAS No. 676-97-1] H3CCI/ Cl

(al so known as: DC, MPC)

13
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B. 09 (Commodi ty Designator Code: CA000B09) 0]

I
HsC P CH
Di net hyl net hyl phosphonat e \O// So R
[ CAS No. 756- 79-6] HaC

(al so known as: DMWP)

B. 10 (Commodi ty Desi gnator Code: CAO000B10) Rz\o//P\O/\/NRZ
1

O- Al kyl (H or £Cyp, including cycl oal kyl) O 2- R

i al kyl (Me, Et, n-Pr or _ where R, R' = C,Honsq n = 1-3and

i -Pr)-am noethyl alkyl (Me, Et, n-Pr or i-Pr)

phosphoni tes and correspondi ng al kyl ated salts

and protonated salts

R?= <C1q, including cycloalkyl

O-Ethyl O-2-dii sopropyl ani noet hyl CHs
nmet hyl phosphoni te P N~ ~CHs
[ CAS No. 57856- 11-8] H3C/\o// ~o T \Chs
: HsC CH;
(al so known as: Q)
B. 11 (Commmodity Designator Code: CA000B11) (”)
P. R
O Al kyl (£C,, including cycloal kyl) al kyl (M, CI// \O/
Et, n-Pr or i-Pr) phosphonochl ori dates R
where R = C Hope1 n=1-3 and
R' = <C1g, including cycloalkyl
for exanple: 9
O Et hyl net hyl phosphonchl ori date P
[CAS No. 5284-09-3] HsC7/ S0 CHs
Cl
for exanple: 0 CHs
O | sopropyl net hyl phosphonochl ori dat e P
[CAS No. 1445-76-7] e1”’] 0”7 CH,
H4C
(al so known as: Chl orosarin)
for exanple: ~
O Pi nacol yl net hyl phosphonochl ori date p\ CH, CH
[CAS No. 7040-57-5] c” \ ™o 3
CH; CHs
(al so known as: Chl or osonman) 3

14
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B. 12 (Commodi ty Designator Code: CA000B12) 9
P

N, N-Di al kyl (Me, Et, n-Pr or i-Pr) x| NR,
phosphor ami di ¢ di hal i des Y

for exanple:
N, N- di met hyl phosphor ami di ¢ dichl ori de
[CAS No. 677-43-0]

where R = C Hppsq1 N=1-3
and X, Y = halides

B. 13 (Commodi ty Designator Code: CA000B13)

Bi s(2-hydroxyet hyl ) sul phi de
[CAS No. 111-48-8]

(al so known as: Thi odi gl ycol)

B. 14 (Commodi ty Designator Code: CA000B14)

Bi s(2-hydroxyet hyl)di sul phi de
[CAS No. 1892-29-1]

(al so known as: Dithiodiglycol)

B. 15 (Commodi ty Designator Code: CAO000BL15) HsC OH

3, 3- Di net hyl but an- 2-ol HsC

[ CAS No. 464-07-3] HsC CHs

(al so known as: Pinacolyl al cohol)

B. 16 (Commodi ty Designator Code: CAO00B16) H3C\
-

_ H,c—Cc—C~

3, 3-Di net hyl but an- 2-one \

[CAS No. 75-97- 8] HsC  CHs

(al so known as: Pinacol one)

B. 17 (Commodi ty Desi gnator Code: CAO000B17) % /—CH,
P<

O O-Diethyl S-[2-(diethyl anino)ethyl] H3C/\Og/ S/VN\_CH

phosphor ot hi ol at e H C/_ 3

3

[ CAS No. 78-53-5] and correspondi ng al kyl at ed
and
protonated salts

(al so known as: Aniton)

15
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B. 18 (Commodi ty Desi gnator Code

CA000B18)

1,1,3,3,3-Pentafluoro-2-(trifluoromethyl)-1-

pr opene

[ CAS No. 382-21-8]

(al so known as: PFI B)

- F
F><__//F
"

F ¥

B. 19 (Commodi ty Designator Code

Di phenyl am nechl or oar si ne
[ CAS No. 578-94-9]

(al so known as: Adansite)

CA000B19)

0

B. 20 (Commmodi ty Desi gnat or Code

O- | sobut yl

met hyl phosphonocyani dat e

CA000B20)

HsC it
3

CHs CH;

16



DUAL -USE EQUIPMENT

C.10.4.1.1 (Conmmodity Designator Code: CA010411)

Corrosion resistant! reactor vessels or reactors with an internal vol ume of
0.05 n? or greater but |less than 20 ni.

Corrosion resistant! agitators for use in reactor vessels

C.10.4.1.2 (Commodity Designator Code: CA010412)

Corrosion resistant?! condensers and corrosion resistant! heat exchangers with
a heat transfer surface area of 0.03 n? or greater.

C.10.4.1.3 (Commodity Designator Code: CA010413)

Corrosion resistant?! distillation and corrosion resistant! absorption col ums
with an internal dianmeter of 0.05 mor greater

C.10.4.1.4 (Commodity Designator Code: CA010414)

Corrosion resistant?® scrubbers and corrosion resistant?® separators for use in
scrubbers.

C.10.4.1.5 (Commodity Desi gnator Code: CA010415)

Corrosion resistantltanks and other corrosion resistant! storage vessels with
an internal volume of 0.05 n? or nore.

C.10.4.1.6 (Comodity Designator Code: CA010416)

Sheets made of fluoropolymer or corrosion resistant! metal or alloy with a
surface area of nmore than 1 n? and a thickness of 4 nmor nore.

C.10.4.2 (Commodity Desi gnator Code: CA010420)

Corrosion resistant?® nmultiple-seal, canned drive, magnetic drive, bellows or
di aphragm punps, or progressive cavity tubing punps (including peristaltic or
roller punps in which only the elastonetric tubing is corrosi on resistant?)
with manufacturer’s specified maximumflowrate of 0.01 n/minute or greater
under standard tenperature (293 K) and standard pressure (101.30 kPa)

condi tions.

Corrosion resistant! vacuum punps with manufacture’ s specified maxi nrum fl ow
rate greater than 0.08 n¥/ minute under standard tenperature (293 K) and
pressure (101.3 kPa) conditions.
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C.10.4.3 (Commodity Designator Code: CA010430)

Corrosion resistant?! conduits (including single and doubl e-wal | ed pi pes,
towers, colums and tubes) with an inner dianmeter of 0.05 mor nore.

C.10.4.4 (Commodity Desi gnator Code: CA010440)

Corrosion resistant! valves with a smallest inner dianmeter of 12.5 nm or nore.

C.10.4.5 (Commodi ty Desi gnator Code: CA010450)

Corrosion resistant?! renpte-controlled filling equipnment.

C.10.4.6 (Commodity Designator Code: CA010460)

I nci neration equi pment designed for the disposal of toxic chemicals with an
average conbustion chamber tenperature of over 1273 K (1000° C) or with
catal ytic incineration over 623 K (350° Q)

C.10.4.7 (Commodity Designator Code: CA010470)

Equi pnrent and i nstrunents designed for detecting, neasuring or recording
directly and near real time (within one mnute),

(a) the air concentration of the Goods Revi ew List, Chem cal Section, List A
dual -use chem cal s or toxic organic substances/organi c compounds containi ng
the elements chlorine, fluorine, phosphorus or sul phur, with a detection
threshold from0.3 ng/m®; or

(b) | evel s of cholinesterase-inhibitors in the air, including specially

desi gned equi pnent for the detection or identification of chem cal warfare
agents.

Not e: The above entry excludes snoke detectors for household protection.

C.10.4.8 (Commodity Designator Code: CA010480)

Chemi cal protection equi pment designed for protection against toxic chemcals
(as given in the Goods Review List, Chenical Section, Lists A & B) as
fol | ows:

(a) external ventilated sem- or full-protection personal suits;

(b) autononous respirators; and

(c) air filtration equi pnent using liquid or solid adsorption agent.

Not e: The above entry excl udes equi pnent specially designed for fire fighting
use and specially designed equi prent for use by personnel in emergency
evacuati on procedures.

C.10.4.9 (Commmodity Designator Code: CA010490)

Chemi cal sprayi ng equi pment made fromcorrosion resistant® materials with an
operating pressure of 1 bar or nore form ng droplets of 300 m crons or
smal | er.
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Materi al s enconpassed by the term "Corrosion Resistant”

Y For the purposes of this annex, "corrosion resistant” means where all

surfaces that conme in direct contact with the chem cal (s) being processed
are made from the follow ng:

(i) glass (including vitrified or enanelled coatings or glass lining);

(ii) ceram cs;

(iii) ferrosilicons;

(iv) titaniumor titaniumalloys - (sone exanples: Mnel 10, Mnel 11,
titanium 20, titaniumnitride 70, titaniumnitride 90);

(v) tantal um or tantalum all oys;

(vi) zirconium or zirconium all oys;

(vii) ni ckel or alloys with nore than 40 per cent nickel by weight -

(some exanples: Alloy 400, AMS 4675, ASME SB164-B, ASTM B127,
DI N2. 4375, EN60, FMs0, |N60, Hastelloy, Monel, K500, UNS NO4400,
I nconel 600, Col nonoy Nr.6);

(viii) alloys with nore than 25 per cent nickel and 20 per cent chrom um
and/ or copper by weight - (sone exanples: Alloy 825, Cunifer 30Cr,
Eni Cu-7, IN 732 X, Inconel 800, Monel 67, Mnel WE 187, N crofer
3033, UNS C71900);

(ix) graphite or carbon/graphite (a conposite consisting of anorphous
carbon and graphite in which the graphite content is 8 per cent or
nore by wei ght);

(x) fluoropol yners - (sonme exanples: Aclar, Aflex COP, Aflon COP 88, F
40, Flurorex, Ftorlon, Ftoroplast, Neoflon, ETFE, Teflon, Tetzel,
PVDF, PVF, PFA, PTFE, PE TFE 500 LZ, Halar; Viton A);

(xi) silver.

NOTE: Docunents, information, software or technol ogy for the design,
devel opnment, use, storage, nanufacture, maintenance or support of entries
in Lists A-C, excluding that in the public domain, published basic
scientific research or the m nimum necessary for the use of the goods
detailed in Lists A and C, require review. “Docunent” means bl ueprints,
pl ans, di agrams, models, fornul ae, tables, engineering designs or

speci fications, manuals or instructions.
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GOODS REVI EW LI ST
SECTI ON B
Bl OLOG CAL SECTI ON

1. M croorgani sms, other organisns, toxins or genetically nodified
organi sns or material, as specified in List 1 (Explanatory Note, see attached).

M croorgani sms neans bacteria (including mycoplasma, and rickettsiae), viruses,
or fungi, whether natural, enhanced or nodified, either in the formof isolated
live cultures, including live cultures in dormant formor in dried preparations
or as material including living material which has been deliberately inocul ated
or contami nated with such cul tures.

Toxins include purified or crude material.

2.1 (Commodi ty Desi gnator Code: BA002100)

Facilities, rooms or other enclosures that meet the physical containment
criteria for P3 or P4 (BL3, BL4, L3, L4) biological containment as specified in
the WHO Laboratory Biosafety Manual (Geneva, 1993).

2.2 (Comodi ty Designator Code: BA002200)

Bi ol ogi cal safety cabinets, which allow nmanual operations to be perforned

wi thin, whilst providing an equivalent to Class I, Il or Il biologica
protection, as specified in the WHO Laboratory Bi osafety Manual (Geneva, 1993)
as follows:

Class | cabinet: an open-fronted, ventilated cabinet for personal protection
with an unrecirculated inward air flow away fromthe operator. It is fitted
with a HEPA filter to protect the environment from a di scharge of

nm cr oor gani sns;

Class || cabinet: an open-fronted, ventilated cabinet for personal, product and
environnmental protection, which provides an inward air flow and HEPA-filtered
supply and exhaust air. There are two main variations: the Class IlA type
recirculates 70 percent of the air; the Class IIB type recircul ates 30 percent
of the air; and

Class |1l cabinet: a totally enclosed ventilated cabinet, which is gas-tight
and i s maintained under negative air pressure. The supply air is HEPA-filtered
and the exhaust air is passed through two HEPA filters in series. Wrk is
performed with attached | ong- sl eeved gl oves.

Kits to upgrade Class | biosafety cabinets to Class Il or |11
Specially designed |Iong sleeved gloves for Class Il biosafety cabinet.
2.3 (Commodi ty Desi gnator Code: BA002300)

Flexible filmisolators, glove boxes, anaerobic chanmbers, dry boxes and
secondary contai nnent systens using HEPA air filtration, and having access ports
for control, nmanipulation and decontam nati on.
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2.4 (Commmodi ty Desi gnator Code: BA002400)

HEPA filters of a frame area of 0.0625 nf or greater and which have a DOP rating
of 99.997 % (at 0.3 micron) or higher.

2.5 (Conmodi ty Desi gnator Code: BA002500)

Aut ocl aves designed to sterilize infectious material, with an internal vol une
equal to 1.0 n? or greater.

2.6 (Commodi ty Desi gnator Code: BA002600)

Positive pressure air-fed suits, half suits, helnets and respirators designed
for biological use.

3.1 (Commodi ty Designator Code: BA003100)

Fermenters, bioreactors, chenpbstats, and conti nuous flow fernentation systens
with a vessel capacity of 50 litres or nmore and the follow ng specially designed
conponents:

Top pl ates;
Vessel s;

PH probes; and
PO, probes.

3.2 (Commodi ty Desi gnator Code: BA003200)

Speci ally designed tissue culture cultivation vessels in which each vessel has
an effective growth surface area of 450cn?or greater.

3.3 (Commodi ty Designator Code: BA003300)

Orbital or reciprocal shakers with a total flask capacity greater than 250
litres, designed for use with biological material.

Shaki ng i ncubators with a total flask capacity greater than 250 litres, designed
for use with biological material.

4.1 (Comodi ty Designator Code: BA004100)

Centrifugal separators (or decanters) designed for use with biological material
capabl e of continuous operation at a flowrate of 50 litres per hour or greater
and specially designed rotors therefor.

4.2 (Commodi ty Designator Code: BA004200)

Batch centrifuges with a rotor capacity of 25 litres or greater, designed for
use with biological material.
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4.3 (Commodi ty Designator Code: BA004300)

Cross-flow and tangential filtration equi pment designed for use with biol ogical
material with a filter area equal to or greater than 2m? and conponent filter
cartridges therefor.

4.4 (Commodi ty Desi gnator Code: BA004400)

Spray drying equi pment designed for use with biological material and the
followi ng specially designhed conponents:

Spray/ at om ser units;
Cycl ones;

Classifiers; and

El ectronic control units.

4.5 (Commodi ty Desi gnator Code: BA004500)

Freeze-drying (lyophilisation) equipnent with a condenser capacity greater than
5 kg of ice in 24 hours, and specially designed vacuum chanbers therefor.

4.6 (Comuodi ty Desi gnator Code: BA004600)

Si ze reduction equi pnent (including mlling and grindi ng equi pnent) capabl e of
produci ng powders with a nean particle size of 15 microns or |ess, and the
followi ng specially designhed conponents:

Gri ndi ng heads;
M I1ing heads;
M I 1ing bodies;
Grinders; and
Classifiers.

5. (Commodi ty Desi gnator Code: BA005000)

Formul at ed powdered conplex growth nmedia or cell culture media prepackaged in a
container size of 5 kg or greater.

Formul ated concentrated liquid conplex growmh nmedia or cell culture nedia
prepackaged in a container size of 5 liters or greater.

M crobi ol ogi cal grade yeast extract when prepackaged in a container size of 5 kg
or greater.

Cell culture grade fetal bovine serum when prepackaged in containers of 1 liter
or greater.

6.1 (Commodi ty Designator Code: BA006100)

I mmunol ogi cal assay systens for microorgani snms, toxins, or genetic material in
List 1, with specially designed reagents.
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6.2 (Commodi ty Designator Code: BA006200)

Gene probe assay systens for mcroorgani sms, toxins, or genetic material in List
1, with specially designed reagents.

6.3 (Conmodi ty Desi gnator Code: BA006300)

Bi ol ogi cal agent detection systens for nicroorgani sms, toxins, or genetic
material in List 1, designed for biological defense or civil defense
applications.

6.4 (Commodi ty Desi gnator Code: BA006400)

Nucl ei ¢ aci d sequenci ng equi pnent.

6.5 (Commodi ty Designator Code: BA006500)

Nucl ei ¢ acid synthesizers.

6.6 (Commodi ty Designator Code: BA006600)

El ectroporation or biolistics equiprment.

6.7 (Conmmodi ty Desi gnator Code: BA006700)

Thermal cyclers designed for use in nolecul ar biol ogy.

7.1 (Conmodi ty Desi gnator Code: BA007100)

Aircraft sprayers capable of dispersing aerosols with an ultimte nean size of
15 microns or less at a flowrate exceeding 1 litre of |iquid suspension per

m nute or 10 g of dry material per minute, and the follow ng specially designed
conponents:

Spray tanks;
Certified punps; and
Spray nozzl es.

7.2 (Commodi ty Designator Code: BA007200)

Aerosol dissenminators (other than aircraft sprayers and foggers), capable of

di spersing aerosols with an ultimte nean size of 15 nicrons or less at a flow
rate exceeding 1 litre of liquid suspension per mnute or 10 g of dry materi al
per m nute.

Note: This entry excludes dry powder fire extinguishers.
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7.3 (Comodi ty Desi gnator Code: BA007300)

Foggers including pul se jet dissem nators capable of dispersing aerosols with an
ultimte nean size of 15 microns or less at a flowrate exceeding 1 litre of
liquid suspension per minute or 10 g of dry material per mnute, and the

foll owi ng specially designed conponents:

Head unit; and
Nozzl e assenbly.

8.1 (Commodi ty Designator Code: BA008100)

Aerosol i zation druns, cabinets, chambers, roons or other enclosures usable in
the study of aerosols.

8.2 (Commodi ty Desi gnator Code: BA008200)

Nose-only aerosolisation equi pnent but excluding devices for persona
prophyl axis or therapy for nedical conditions.

8.3 (Commodi ty Desi gnator Code: BA008300)

Aer odynam c particl e-sizing equipnent.

9. (Comodi ty Designator Code: BA009000)

Vacci nes to mcroorgani sns or toxins described in List 1 (excluding
subcategories 1.4, 1.5, and 1.6) for use with humans and ani mal s except for the
following entries:

Shi gel | a dysenteri ae;

Foot and nouth di sease virus;
Lyssa vi rus;

Newcast| e di sease virus;

Peste des petits rum nants virus;
Ri nder pest virus; and

Yel | ow fever virus.

Not e: Vacci nes containing viable mcroorganisnms included in List 1 are
notifiable under the List 1 entry.

10. (Commodi ty Designator Code: BA010000)

Docunents, information, software or technology for the design, devel opnent, use,
storage, nmanufacture, maintenance or support of entries 1 to 9 above and item
11, excluding that in the public domain, published basic scientific research or
the m ni num necessary for the use of the goods detailed in entries 1 to 9 and
11.

Not e: "Document" means bl ueprints, plans, diagranms, nodels, fornulae, tabl es,
engi neeri ng designs or specifications, manuals or instructions, pertaining to

m cro-organi snms, toxins and genetic material except those containing information
general ly available to the public.
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11.

Equi prent for the nicroencapsul ati on of

(Commodi ty Designator Code:

BA011000)

live microorganisnms and toxins in the

range of 1-15 micron particle size, to include interfacial polycondensors and
phase separators.
Explanatory Note

LIST 1 - Mcroorgani sms, Viruses, Toxins, Fungi, O her

Organi sns, and Cenetically Mdified Organi snms Subject to
Revi ew
1.1 M croor gani sns
Entry Oor_mr)dl ty
Nane O her Nanes Desi gnat or
Nunber
Code
1.1.1 Baci |l us anthracis BA001101
1.1.2 Baci | | us cereus BA001102
1.1.3 Bacillus licheniforms BA001103
1.1.4 Baci | | us negat erium BA001104
1.1.5 Bacillus pumlis BA001105
1.1.6 Baci |l us subtilis BA001106
1.1.7 Baci | | us thuringensis BA001107
1.1.8 Bartonel I a qui ntana, R%-Czﬁlelt {nsaieg ?]ldli rr1]tt 222’ BA001108
1.1.9 Brucel | a abortus BA001109
1.1.10 Brucella nelitensis BA001110
1.1.11 Brucella suis BAO01111
1.1.12 Bur khol deria nal |l ei Pseudononas mal | ei BA001112
1.1.13 Bur khol deri a pseudonal | ei Pseudononas pseudonal | ei BA001113
1.1.14 Chl anydi a psittaci BA001114
1.1.15 d ostridium botul i num BA001115
1.1.16 QA ostridiumperfringens BA001116
1.1.17 Coxi el la burnetii BA001117
1.1.18 Erwi nia anyl ovora BA001118
1.1.19 Escherichia coli OL57: H7 BA001119
1.1.20 Franci sella tularensis BA001120
1.1.21 M/copl asna nycoi des BA001121
1.1.22 Ral st oni a sol anacear um BA001122
1.1.23 Ri ckettsia prowazekii BA001123
1.1.24 Ri ckettsia rickettsii BA001124
1.1.25 Sal nonel | a t yphi Sal nonel | f‘ygr’:f erica var BA001125
1.1.26 Serratia marcescens BA001126
1.1.27 Shigella dysenteriae BA001127
1.1.28 St aphyl ococcus aur eus BA001128
1.1.29 Vibrio chol erae BA001129
1.1.30 Xant hononas al bi | i neans BA001130
Xant hononas canpestris
pv. citri types A, B, C
. D, E Xanthononas citri;
1.1.31 xant hononasCic{arnipestrl S pv. Xant hononas canpestris BA0O01131
pv. aurantifolia;
Xant hononas canpestris
pv. Gtrunelo
Yer si ni a
1.1.32 Yersinia pestis pseudot uber cul osi s var BA001132
pestis
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1.2 Vi ruses
Ent r Conmodi ty
y Nare O her Nanes Desi gnat or
Nurber
Code
1.2.1 African horse sickness virus BA001201
1.2.2 African sw ne fever virus BA001202
1.2.3 Avi an i nfl uenza virus Fow pl ague virus BA001203
1.2.4 Bl ue tongue virus BA001204
1.2.5 Canel pox virus BA001205
1.2.6 Chi kungunya vi rus BA001206
1.2.7 Gongo- Cri nean haenor r hagi ¢ BAD01207
fever virus
1.2.8 Dengue _f ever Vvirus _ BA001208
129 Eastern equri]er uesncephal itis BA001209
1.2.10 Ebol a virus BA001210
1.2.11 Enterovirus 70 BA001211
1.2.12 Foot and nout h di sease virus BA001212
1.2.13 Goat pox virus BA001213
1.2.14 Hant aan virus BA001214
1.2.15 Human i nfluenza virus BA001215
I nfectious haenorrhagic
1.2.16 conjunctivitis virus BAD01216
1.2.17 Japanese encephalitis virus BA001217
1.2.18 Junin virus BA001218
1.2.19 Kyasanus Forest virus BA001219
1.2.20 Lassa fever virus BA001220
1.2.21 Louping ill virus BA001221
1222 Lynphocytic \::Ihrour; oneningitis BA001222
1.2.23 Lyssa virus Rabi es virus BA001223
1.2.24 Machupo vi rus BAD 01224
1.2.25 Mar burg virus BA001225
1.2.26 Monkey pox virus BA001226
1.2 27 Murray Val I\(/aiyr L(Jesncephal itis BAOD1227
1.2.28 Newcast | e di sease virus BA001228
1.2.29 N pah virus BA001229
1.2.30 O opouche virus BA001230
1.2.31 Pest e des p\(/eitri ltjss rum nants BAD01231
1.2.32 Por ci ne herpes virus Auj eszky' s di sease virus BA001232
1.2.33 Powar san vi rus BA001233
1.2.34 R ft Valley fever virus BA001234
1.2.35 Ri nder pest virus BA001235
1.2.36 Roci a virus BA001236
1.2.37 Rot avi r uses BA001237
1.2.38 Sheep pox virus BA001238
1.2.39 Sin Nonbre virus BA001239
1.2.40 St. Louis encephalitis virus BA001240
1.2.41 Sugar cane Fiji disease virus BA001241
1.2.42 Sw ne fever virus Hog chol era virus BA001242
1.2.43 Swi ne influenza virus BA001243
1.2. 44 Swi ne vesicul ar di sease Por cine enterovirus type BA001244
1.2.45 Teschen di sease virus BA001245
) L . Russi an Spri ng- Summer
1.2.46 Ti ck-borne encephalitis virus encephal i ti's virus BA001246
1.2.47 Variola virus(es) Snal | pox virus BA001247
12,48 Venezuel an eqvui|rnueS encephal itis BA001248
1.2.49 Vesi cul ar stonmatitis virus BA001249
1.2.50 Western equivriu? u«;ncephal itis BAD01250
1.2.51 Whi t e pox virus BA001251
1.2.52 Yel | ow fever virus BA001252
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1.3 Toxi ns
Conmodi ty
Entry .
Nare O her Nanes Desi gnat or
Nurber
Code
1.3.1 Abrin(s) BAD01301
1.3.2 Af I at oxi n(s) BA001302
1.3.3 Bot ul i numt oxi n(s) BA001303
1.3.4 Bungar ot oxi n('s) BA001304
1.3.5 QG guat oxi n(s) BA001305
136 C ostridi um perfringens BA001306
t oxi n('s)
1.3.7 Conot oxi n(s) BA001307
1.3.8 M crocystin(s) Yanogi nosi ns; Cyangi nosi n BA001308
1.3.9 Modecci n(s) BA001309
1.3.10 Pseudononas exot oxi n(s) BA001310
1.3.11 [cAs ﬁo?lg%(osg 86 3] Ricins, Ricine BAO01311
1H 10H-Pyrrol o[ 1, 2-
c] purine-10, 10-diol, 2, 6-
di am no- 4-
[[ (am nocar bonyl ) oxy] met h
Saxitoxin(s) yl[]s_ Ssai g' % 94t Et1roar;¥kc;r]o | Baoo1312
1.3.12 ,[3a a. a, 4a, 10a -,
[CAS No. 35523-89-8] Saxi toxi n hydrate, Missel
poi son, C am poi son,
Paral ytic shellfish
poi son, Gonyaul ax toxin,
STX.
1.3.13 Shi ga toxin(s) BA001313
St aphyl ococcus aur eus
1.3.14 St aphyl ococcal enterotoxin(s) St aphyelnotceorctcouxsl naureus BA001314
t oxi n
1.3.15 Tet r odot oxi n(s) BA001315
1.3.16 Tri chot hecene t oxi n(s) BA001316
1.3.17 Ver ot oxi n(s) BA001317
1.3.18 Vol kensi n(s) BA001318
1.4 Fungi
Conmodi ty
Entry .
Nare O her Nanes Desi gnat or
Nurber
Code
1.4.1 Aspergillus flavus BA001401
1.4.2 Asper gi | | us ni dans BA001402
1.4.3 Cochl i obol us m yabeanus Hel m nt hospori um oryzae BA001403
Col I et ot ri chum cof f eanum var.
1.4.4 virul ans BA001404
1.4.5 Dot hi strona pini Scirrhia pini BA001405
1.4.6 Fusari um oxyspor um BA001406
1.4.7 Magnaport he gri sea Pyr '.CUI aria grisea, BA001407
Pyricul aria oryzae
1.4.8 M crocycl us ul ei Dot hi del I a ul ei BA001408
Per onospora hyoscyam de Bar Per onospor a hyoscyam de
1.4.9 f. sp.p taba():/i nayskal i cky Y Bary f. ,s)p. Ad)e/lm sial i cky BAD01409
1.4.10 Puccini a graminis Puccinia Jams F.sp. BA001410
1.4.11 Puccinia striiforms Pucci ni a gl umarum BA001411
1.4.12 Tilletia carnis BA001412
1.4.13 Tilletia foetida BA001413
1.4.14 Tilletia indica BA001414

27




1.5

O her Organi sns

Ent r Conmodi ty
y Nare O her Nanes Desi gnat or
Nurber
Code
Eukaryotic (non-nicrobial)
1.5.1 or gani sm whi ch produce any BA001501
l'isted toxins
1.6 Cenetically Mdified O ganisnms
Entry Q)rTTTDdI ty
Nane O her Nanes Desi gnat or
Nurber
Code
1.6 1 ~ Cenetically nodified BADO1601
m croorgani sns |isted above.
Genetically nodified
m croorgani snms or genetic
material containing nucleic
acid sequences derived from
any of the |isted
ni croor gani sns, above or that
1.6.2 contain nucleic acid sequences BA001602
associ ated with pathogenicity
determnants of any listed
m croorgani sm or that contain
nucl ei ¢ aci d sequences
associated with any listed
t oxi n.
Genetically nodified variants
1.6.3 of eukaryotic (non-mcrobial) BAD01603
organi sns whi ch produce any
| i sted toxin.
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AOODS REVI EW LI ST
SECTION C
M SSI LE SECTI ON

A. Prohi bited Itens.

The prohibitions under the Plan (S/22871 Rev. 1 of 20 Oct 1991) apply to any
ballistic mssiles or missile delivery systens (referred to as "nissile systens")
capabl e of a range greater than 150 kil onetres regardl ess of payload, and to any
related mpjor parts, including surface-to-surface mssiles, space | aunch
vehi cl es, sounding rockets, cruise mssiles, target drones, reconnai ssance
drones, and other unmanned air vehicle systenms and such other itens as are

i dentified bel ow as bei ng prohibited.

B. Dual Use |tens.

The followi ng list contains equiprment, other items and technol ogi es capabl e of
bei ng used in the devel opment, production, construction, nodification or
acquisition of mssile systenms capable of a range greater than 150 kil oneters
and shall therefore, in accordance with paragraph 40 of the Plan (S/ 22871 Rev. 1
20 Oct 1991), be subject to ongoing nonitoring and verificati on, and notifiable
under the Export/Inmport Mechani sm approved by SCR 1051 (1996).

1. (Commodi ty Designator code: MA010000)

Compl et e subsystens designed or nodified for mssile systems, and technol ogi es,
production facilities, and production equiprment therefore, as follows:

Not e: Re-entry vehicl es and equi prent designed or nodified therefor are
prohi bi t ed.

1.1 (Commodi ty Designator code: MA011000)

I ndi vi dual rocket stages.

1.1.1 (Commpdi ty Designator code: MA011100)

Solid- or liquid-propellant rocket engines.

1.1.2 (Commodi ty Designator code: MA011200)

Ranj et/ scranj et/ pul se jet/conbined cycl e engines, including devices to
regul ate combustion, and conponents therefore

1.1.3 (Commodi ty Designator code: MA011300)

Hybrid rocket notors and conmponents therefore.
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1.2 (Commodi ty Designator code: MA012000)

Cui dance sets.

1.3 (Commodi ty Designator code: None)

Thrust vector controls, as foll ows;

1.3.1 (Commodi ty Designator code: MA013100)

Fl exi bl e nozzl es.

1.3.2 (Commodi ty Designator code: MA013200)

Fluid or secondary gas injection systens.

1.3.3 (Conmodi ty Designator code: MA013300)

Movabl e engi nes or nozzl es.

1.3.4 (Commodi ty Designator code: None)

Defl ection systenms of the exhaust gas stream as foll ows:

1.3.4.1 (Commodity Designator code: MA013410)
Jet vanes.

1.3.4.2 (Commpdi ty Designator code: MA013420)
Pr obes.

1.3.4.3 (Commpdi ty Designator code: MA013430)

Jet -avat or.

1.3.4.4 (Commopdi ty Designator code: MA013440)

Thrust tabs.

1.4 (Comodi ty Desi gnator code: MA014000)

War head or weapon safing, arm ng, fuzing and firing mechani sns.

2. (Commodi ty Designator code: MA020000)

Propul si on conponents and equi pnment, includi ng conponents, equipnent, propellant
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and constituent chem cals for propellants usable in mssile systens and
technol ogy, production facilities and production equi prent, as follows:

2.1 (Commodi ty Designator code: MA021000)

Rocket- not or cases and production equi pnent therefor including interior |ining,

i nsul ati on and nozzles, and the technol ogy, the production facilities and
production equi pnent therefor; engines, including devices to regulate conbustion
and conponents therefor

2.2 (Conmmodi ty Desi gnator code: MA022000)

Li ght wei ght turbojet, turbofan and turboconpound engines that are small and
fuel efficient, as follows:

a. Engi nes with both of the followi ng characteristics:
(i) Maxi mum t hrust greater than 400N (achi eved un-installed) excluding
civil certified engines with a maxi mumthrust greater than 8, 890N
(achi eved un-installed), and
(ii) Specific fuel consunption of 0.15kg/N hr or less (at sea |eve
static and standard conditions); or

b. Engi nes designed or nodified for missile systenms, regardl ess of thrust or
specific fuel consunption.

2.3 (Commmodi ty Desi gnator code: MA023000)

Producti on equi pment al so covers shear fornming, and flow form ng machi nes,
i ncl udi ng machi nes conbi ni ng the function of spin-form ng and fl ow form ng
i ncludi ng conponents and software therefore, as follows:

a. whi ch, according to the manufacturer's technical specification, are
capabl e of being equipped with nunerical control units or a conputer
control, even when not equipped with such units at delivery, and

b. with nore than two axes which are capabl e of being coordinated
si mul taneously for contouring control.

2.4 (Commodi ty Designator code: MA024000)

Stagi ng, clustering, and separation mechani snms, and the technol ogy, production
facilities and production equi pnent therefore.

2.5 (Commopdi ty Designator code: MA025000)

Li qui d- propel | ant control systens and conponents therefore, including slurry
propel I ant control systens, and conponents therefor, designed or nodified to
operate in vibration environnents of nore than 5 g RM5 between 20 Hz and 2, 000
Hz, and the technol ogy, the production facilities and production equi pnent
therefor and al so incl uding:
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2.5.1 (Commodi ty Designator code: MA025100)

Servo val ves designed for flowrates of 5 litres per nminute or greater, at an
absol ute pressure of 4,000 kPa (600 psi) or greater, with an actuator response
time of |ess than 100 ms;

Note: Servo valves designed for flowrates of 24 litres per m nute or greater,
at an absolute pressure of 7,000 kPa (1,000 psi) or greater, with an actuator
response time of less than 100 ns are prohibited.

2.5.2 (Commpdi ty Designator code: MA025200)

Punmps, for liquid propellants, with shaft speeds equal to or greater than 6,000
RPM or with discharge pressures equal to or greater than 4,000 kPa (600 psi) or
with a flowrate of 200 litres per minute or greater at atnospheric pressure.

Note: Punps, 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) or 450 litres per mnute or greater at standard atnospheric pressure are
prohi bi t ed.

3. (Commodi ty Designator code: None)

Propel l ants and constituent chem cals for propellants, as follows:

3.1 (Commodi ty Designator code: None)

Propul si ve subst ances:

3.1.1 (Commpdi ty Designator code: MA031100)

Hydrazine with a concentration of nore than 70 percent and its derivatives, as
foll ows:

Mononet hyl hydrazi ne (MWH); hydrazine hydrate (al so known as hydrazine
monohydrate), diam ne hydrate, and hydrazi ne aqueous);

3.1.2 (Conmodi ty Desi gnator code: MA031200)

Unsymetri ¢ di met hyl hydrazi ne (UDVH);

3.1.3 (Commopdi ty Designator code: MA031300)

Organi ¢ azi des: diazi dodecane, diazi dohexane.
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3.2 (Commodi ty Designator code: MA032000)
Anmoni um perchl orate and other solid oxidizers as follows:

Ammoni um di ni tram de (ADN), conpounds of nitroform dinitram des, nitranines,
ni trocubanes.

3.3 (Commodi ty Designator code: MA033000)

Spherical al um ni um powder with particles of uniformdianeter |ess than 500 x 106
m (500 mi crons) and an al um nium content of 97 percent by weight or greater;

3.3.1 (Commodi ty Designator code: MA033100)

Metal fuels in particle sizes less than 500 x 10% m (500 microns), whether
spherical, atom zed, spheroidal, flaked or ground, consisting of 97 percent by
wei ght or nore of any of the follow ng: zirconiunt, beryllium boron**,
magnesi um and al |l oys of these.

*The natural content of hafniumin the zirconium (typically 2 percent to 7
percent) is counted with the zirconium

** The threshold for boron is at 85 percent by weight or higher.

3.3.2 (Commodi ty Designator code: MA033200)

Ni tram nes, Cyclotetranethylenetetranitramn ne (HWX),
Cycl otrinethyl enetrinitram ne (RDX).

3.3.3 (Commodi ty Designator code: MA033300)

Perchl orates, chlorates or chromates m xed with high energy fuel conponents
such as powdered netals.

3.3.4 (Commodi ty Designator code: MA033400)

Car bor anes, decaboranes, pentaboranes and derivatives thereof.

3.3.5 (Conmodi ty Desi gnator code: None)

Li qui d oxi di zers, as foll ows:

3.3.5.1 (Conmodi ty Designator code: MA033510)

Di nit rogen Tri oxi de;
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3.3.5.2 Conmmodi ty Designator code: MA033520)
Ni t rogen di oxi de/ dinitrogen tetroxide;

3.3.5.3 (Conmodi ty Designator code: MA033530)
Di ni trogen pent oxi de;

3.3.5.4 (Conmodi ty Desi gnator code: MA033540)

Inhibited Red Fuming Nitric Acid (I RFNA);

3.3.5.5 (Commopdi ty Designator code:

Hydrogen peroxide with a concentration

MA033550)

greater than 70 percent;

3.3.5.6 (Commodi ty Designator code:

Compounds conposed of fluorine and one
ni t rogen;

MA033560)

or nore of other

hal ogens,

oxygen or

3.3.6 (Conmodi ty Desi gnat or code:

Pol yneri c substances as foll ows:

None)

3.3.6.1 (Conmodi ty Desi gnhat or code:

MA033610)

Car boxyl -t erm nat ed pol ybut adi ene (CTPB);

3.3.6.2 (Comodi ty Desi gnator code:

MA033620)

Hydr oxyl -t erm nat ed pol ybut adi ene (HTPB);

3.3.6.3 (Commodi ty Designator code: MA033630)
d ycidyl azide polynmer (GAP);

3.3.6.4 (Conmodi ty Desi gnator code: MA033640)
Pol ybut adi ene-Acrylic Acid (PBAA);

3.3.6.5 (Conmmodi ty Desi gnator code: MA033650)
Pol ybut adi ene-acrylic acid-acrylonitrile (PBAN);
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3.3.6.6 (Commodi ty Designator code: MA033660)

Oxet anes as foll ows:

Pol yners of Nitratonethyl Methyl Oxetane (NIMMO), 3, 3 Bis-(Azido Methyl
Oxet ane) (BAMO), Azido Methyl Methyl Oxetane (AMMO);

3.3.6.7 (Conmodi ty Desi gnator code: MA033670)

Conposi te propellants including case-bonded propellants and propellants with
nitrated binders.

3.3.6.7.1 (Conmodi ty Desi gnator code: MA033671)

Nonconposite propellants includi ng doubl e-base propellants.

3.3.6.7.2 (Commodi ty Designator code: MA033672)

O her high-energy-density propellants, with an energy density of 40 x 10°
joul es/ kg or greater, e.g. boron slurry.

3.4 (Commodi ty Designator code: None)

O her propellant additives and agents:

3.4.1 (Commodi ty Designator code: None)

Bondi ng and | i nking agents as foll ows:

3.4.1.1 (Conmodi ty Designator code: MA034110)

Tris(1-(2-methyl) aziridinyl) phosphine oxide (MAPO).

3.4.1.2 (Commodi ty Designator code: MA034120)

Trimesol-1(2-ethyl) aziridine (HX-868, BITA).

3.4.1.3 (Comodi ty Designator code: MA034130)

Tepanol (HX-878), (reaction product of tetraethyl enepentanine, acrylonitrile and
gl ycidol).

3.4.1. 4 (Conmodi ty Desi gnator code: MA034140)

Tepan (HX-879), (reaction product of tetraethyl enepentanmine with acrylonitrile).
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3.4.1.5 (Commodi ty Designator code: MA034150)

Pol yfunctional aziridene am des with isophthalic, trimesic, isocyanuric, or
trinmethyl adi pi c backbone with a 2-nmethyl or 2-ethyl aziridine group (HX-752,
and HX-877).

H 874

3.4.2 (Commodi ty Designator code: MA034200)
Cross |linking agents and catal ysts as foll ows:

i sophorone diisocyanate, hexanethyl diisocyanide, dimeryl diisocyanate,
trinmethyl ol propane; toluene-2,4-diisocyanate; and,

3.4.2.1 (Commopdi ty Designator code: MA034210)

Tri phenyl Bisnmuth (TPB);

3.4.3 (Commodi ty Designator code: None)

Burning rate nodifiers as foll ows:

3.4.3.1 (Conmodi ty Desi gnator code: MA034310)
Cat ocene.
3.4.3.2 (Commodi ty Designator code: MA034320)

N-butyl -ferrocene.

3.4.3.3 (Commmodity Designator code: MAD34330)
But acene.
3.4.3.4 (Commodi ty Designator code: MA034340)

Any ot her ferrocene derivatives.

3.4.4 (Commodi ty Designator code: None)

Nitrate esters and nitratoplasticizers as foll ows:

3.4.4.1 (Commodi ty Designator code: MA034410)

Triethylene glycol dinitrate (TEGDN).
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3.4.4.2 (Commodi ty Designator code: MA034420)
Trinethyl ol ethane trinitrate (TMETN)

3.4.4.3 (Conmodi ty Desi gnator code: MA034430)
1, 2, 4-butanetriol trinitrate (BTTN).

3.4.4.4 (Commopdi ty Designator code: MA034440)
Di et hyl ene glycol dinitrate (DEGDN)

3.4.5 (Commodi ty Designator code: None)
Stabilizers as foll ows:

3.4.5.1 (Commodi ty Designator code: MA034510)

2-ni trodi phenyl am ne (al so known as 2-NDPA),

phenyl napht hyl am ne.

3.4.5.2 (Conmmodi ty Desi gnator code: MA034520)
N-met hyl - p-nitroaniline (MNA; PNMA) .
4. (Commodi ty Designator code: None)

Production technol ogy or

producti on equi prent for
propel l ant constituents and specially designed conponents therefor,

nm ssile propellants and
as foll ows:

4.1

Production technol ogy and production equi pnent for
propel | ant

testing of liquid propellants or

(Commodi ty Designator code:

MA041000)

the handling or acceptance
constituents described in item 3

4.2

Production, handl ing, m xing, curing

item 3, including:

(Commodi ty Designator code

casti ng,
acceptance testing of solid propellants or

MA042000)

pressi ng, machi ni ng,
propel | ant constituents described in
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4.2.1 (Commodi ty Designator code: MA042100)

Batch mi xers, with all of the follow ng characteristics:

a. Capabl e of m xing under vacuumin the range of zero to 13.326 kPa (1.933
psi); and

b. Capabl e of controlling the tenperature of the nixing chanber;

C. Wth a total volunetric capacity of 110 litres or nore;

d. Wth at | east one m xi ng/ kneadi ng shaft mounted off-centre

Speci al |y desi gned conponents for the above batch mixers as foll ows:
Pl anetary drive systens,
bl ades, and
bow s.

Not e: Such batch mixers with a total volunetric capacity of nore than 210
litres are prohibited.

Not e: Continuous mixers with the same pressure and tenperature characteristics
as item4.2.1 and with two or nore m xi ng/ kneadi ng shafts and capacity to open
the mi xi ng chanber are al so prohibited

4.2.2 (Commodi ty Designator code: MA042200)

Equi pment for the production of atom sed or spherical netallic powder |ess than
500 x 106 m (500 microns) in a controlled environment as follows;

a. Pl asma generators (high frequency arc-jet) usable for obtaining sputtered
or spherical netallic powders with organization of the process in an argon-
wat er envi ronment ;

b. El ectroburst equi pnent usable for obtaining sputtered or spherical netallic
powders with organi zation of the process in an argon-water environnent;
c. Equi pnrent usable for the "production" of spherical alum numpowders by

powdering a nelt in an inert nmedium (e.g. nitrogen).

4.2.3 (Commdi ty Designator code: MA042300)

Fluid energy mlls usable for grinding or mlling amoni um perchl orate, RDX or HWX
and amoni um perchl orate hanmer and pin mlls

4.2.4 (Commodi ty Designator code: MA042400)

Dryers designed for the drying of anmoni um perchlorate or other energetic
materials. This includes both batch and continuous drying systens.

5. (Commodi ty Designator code: None)

CGui dance and control equipnment, flight control systens, and avionics
equi pnment, as foll ows:
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5.1 (Commodi ty Designator code: MA051000)

Gyroscopes, acceleroneters and other inertial equipnment, including

i nstrumentation, navigation and direction finding equipnent and systens, and
production and test equi pment therefor, as follows, and conmponents and software
therefor:

Not e: Continuous output accel eronmeters or gyros of any type, designed to function
at acceleration levels greater than 100 g, are prohibited.

5.1.1 (Comodi ty Designat or code: MA051100)

Integrated flight instrunent systens, including gyrostabilizers or autonatic
pilots and integration software therefor, usable in missile systens.

5.1.2 (Commodi ty Designator code: MA051200)

Gyro-astro conpasses and other devices which derive position or orientation by
means of automatically tracking celestial bodies or satellites.

5.2 (Commodi ty Designator code: MA052000)

Accel eroneters with a threshold of 0.5 g or less, or a linearity error of |ess
than 0.25 percent of full scale output, or both, designed for use in inertial

navi gati on systens or in guidance systens of all types except those specially
desi gned and devel oped as MAD (Measurenent While Drilling) Sensors for use in
downhol e wel | service operations;

5.3 (Conmodi ty Desi gnator code: MA053000)

Al'l types of gyros usable in mssile systenms, with a rated drift rate
stability of less than 5 degrees (1 sigma or rns) per hour ina 1g

envi ronnent .

5.3.1 (Commodi ty Designator code: MA053100)
Inertial or other equipnment using;
a. accel eronmeters with a threshold of 0.5 g or less, or a linearity error of

| ess than 0.25 percent of full scale output, or both, designed for use in
inertial navigation systems or in guidance systens of all types, except

t hose specially designed and devel oped as MAD ( Measurenent While Drilling)
Sensors for use in downhole well service operations; or
b. gyros with a rated drift rate stability of less than 5 degrees (1 sigma or

rms) per hour in a 1l g environment; and systens incorporating such
equi pment, and integration software therefor.
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5.4 (Commodi ty Designator code: MA054000)

Test, calibration, alignnent, and production equipnent as follows; for itemns
specified in Integrated Flight Instrunent systens, including gyrostabilizers or
automatic pilots and integration software therefor, usable in mssile systens;
and inertial or other equiprment using;

a. accel eronmeters with a threshold of 0.5 g or less, or a linearity error of
| ess than 0.25 percent of full scale output, or both, designed for use in
inertial navigation systems or in guidance systens of all types except
t hose specially designed and devel oped as MAD (Measurenent VWile Drilling)
sensors for use in downhole well service operations; or

b. gyros described by a rated drift rate stability of less than 5 degrees (1
sigma or rns) per hour in a 1 g environnment; and systens incorporating such
equi pment, and integration software.

5.4.1 (Commodi ty Designator code: MA054100)

For | aser gyro equi pnent, the follow ng equi pnent used to characterize
mrrors, with the threshold accuracy shown or better.

5.4.2 (Commodi ty Designator code: MA054200)

Scatteroneter (10 ppm.

5.4.3 (Commodi ty Designator code: MA054300)

Refl ect ometer (50 ppm.

5.4.4 (Conmodi ty Desi gnator code: MA054400)

Profil ometer (5 Angstrons).

5.5 (Commodi ty Designator code: None)

Ot her inertial equipnent;

5.5.1 (Commodi ty Designator code: MA055100)

Inertial Measurenent Unit (IMJ) Modul e Tester.

5.5.1.1 (Commodi ty Designator code: MA055110)

IMJU Platform Test er.
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5.5.1.2 (Commodi ty Designator code: MA055120)
I MJ Stabl e El ement Handling Fixture.

5.5.1.3 (Conmodi ty Desi gnator code: MA055130)
I MJ Pl at f orm Bal ance fixture

5.5.2 (Commodi ty Designator code: MA055200)
Gyro Tuning Test Station.

5.5.3 (Conmodi ty Desi gnator code: MA055300)
Gyro Dynami c Bal ance Station

5.5.4 (Commodi ty Designator code: MA055400)
Gyro Run-In/Mtor Test station

5.5.5 (Conmodi ty Desi gnator code: MA055500)
Gyro Evacuation and Filling Station

5.5.6 (Comodi ty Designator code: MA055600)
Centrifuge Fixture for Gyro Bearings.

5.5.7 (Conmodi ty Desi gnator code: MA055700)
Accel eronmeter Axis Align Station

5.5.8 (Commopdi ty Designator code: MA055800)
Accel eroneter Test Station.

6. (Commodi ty Designator code: None)

Fl i ght control systens and technol ogy,

as follows, designed or

use in mssile systems and the test, calibration,

t herefor:

and al i gnnment

nodi fied for
equi pnment
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6.1 (Commodi ty Designator code: MA061000)

Hydraul i c, mechanical, electro-optical, or electro-mechanical flight contro
systems (including fly-by-wire systens);

6.2 (Commmodi ty Designator code: MA062000)

Attitude control equi pment;

6.2.1 (Conmodi ty Designator code: MA062100)

Desi gn technology for integration of air vehicle fusel age, propul sion system
and lifting control surfaces to optinise aerodynam c performance throughout
the flight regime of an unmanned air vehicle;

6.2.1.1 (Commodi ty Designator code: MA062110)

Desi gn technology for integration of flight control, guidance, and propul sion
data into a flight managenent system for optimsation of rocket system
trajectory.

6.2.2 (Commpdi ty Designator code: MA062200)

Avi oni cs equi prent (both active and passive), as follows:

1. Terrain contour mappi ng equi pnent;

2. Scene mappi ng and correl ation (both digital and anal og) equi pnent;

3. Doppl er navi gation radar equi pnent;

4. Passive interferoneter equipnent;

5. I magi ng sensor equi prent technol ogy and conponents, as follows, designed or
nodi fied for use in nissile systens, and software therefore.

6.2.2.1 (Conmodi ty Designator code: MA062210)

Radar and | aser radar systens, including altineters;

6.2.2.2 (Commopdi ty Designator code: MA062220)

Passi ve sensors for determ ning bearings to specific electronagnetic sources
(direction finding equipnent) or terrain characteristics;

6.2.2.3 (Commodi ty Designator code: MA062230)

Satellite navigation systems such as GPS, Magellan, GLONASS, or Galileo, capable
of providing navigation information at speeds in excess of 515 m's (1,000
nautical mles/hour) and at altitudes in excess of 18 km (60,000 feet); or
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6.2.2.4 (Commpdi ty Designator code: MA062240)

Satellite navigation systenms designed or nmodified for use with nmissile
systens.

6.2.2.5 (Commpdi ty Designator code: MA062250)

El ectroni c assenblies and conmponents designed, nodified, tested, certified, or
screened for mlitary use and operation at tenperatures in excess of 125° C.

6.2.3 (Conmodi ty Desi gnator code: MA062300)

Desi gn technol ogy for protection of avionics and el ectrical subsystens agai nst
el ectromagnetic pul se (EMP) and el ectromagnetic interference (EM) hazards
from external sources, as follows:

6.2.3.1 (Commodi ty Designator code: MA062310)

Desi gn technol ogy for shielding systens;

6.2.3.2 (Conmmmodi ty Designator code: MA062320)

Desi gn technol ogy for the configuration of hardened el ectrical circuits and
subsyst ens;

6.2.4 (Commodi ty Designator code: MA062400)

Determ nation of hardening criteria for; the shielding of avionics and

el ectrical subsystens agai nst el ectromagnetic pulse (EMP) and el ectromagnetic
interference (EM) hazards from external sources, the design criteria for
shi el di ng systens, and the configuration of hardened electrical circuits and
subsyst ens.

7. (Commodi ty Designator code: None)

Equi prent and technol ogy for the production of structural conposites designed or
nodi fied for use in nmissile systens, as follows, and conponents, accessories and
software therefor, and structural materials usable in mssile systens as foll ows:

7.1 (Commodi ty Desi gnator code: MA071000)

Fi |l ament wi ndi ng machi nes for which the notions for positioning, wapping and
wi nding fibres are capabl e of being coordinated and progranmed in three or nore
axes, designed to fabricate conposite structures or |amnates fromfibrous or
filamentary materials, and coordinating and progranm ng controls;
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7.1.1 (Commodi ty Designator code: MA071100)

Tape- | ayi ng machines for which the notions for positioning and |aying tape and
sheets are capabl e of being coordinated and programmed in two or nore axes;

7.1.2 (Commodi ty Designator code: MA071200)

Mul ti -directional, nulti-dinensional weaving machines or interlacing machines,

i ncl udi ng adapters and nodification kits for weaving, interlacing or braiding
fibres to manufacture conposite structures, except textile machinery not nodified
for the above end uses;

7.1.3 (Commodi ty Designator code: None)

Equi pnent desi gned or nodified for the production of fibrous or filamentary
materials as foll ows:

7.1.3.1 (Conmodi ty Desi gnhator code: MA071310)

Equi prent for converting polyneric fibres (e.g. polyacrylonitrile, rayon or
pol ycar bosi | ane) including special provision to strain the fibre during
heati ng;

7.1.3.2 (Conmodi ty Designator code: MA071320)

Equi pment for the vapour deposition of elements or conpounds on heated
filament substrates; and

7.1.3.3 (Conmodi ty Designator code: MA071330)

Equi pnrent for the wet -spinning of refractory ceranmics (such as al um ni um
oxi de).

7.1.3.4 (Conmodi ty Designator code: MA071340)

Equi pment designed or nodified for special fibre surface treatnment and
equi pnent designed or nodified for producing prepregs and preforns, including

7.1.3.4.1 Rol I ers;
7.1.3.4.2 Tensi on stretchers;
7.1.3.4.3 Coati ng equi pnent;
7.1.3.4.4 Cutting equi pnent; and
7.1.3.4.5 Clicker dies.
7.1.3.5 (Commopdi ty Designator code: MA071350)

Technical data (including processing conditions) and procedures for the
regul ati on of tenperature, pressures or atnosphere in autoclaves or
hydrocl aves in the production of conposites or partially processed conposites.
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7.1.3.6 (Commodi ty Designator code: MA071360)

Component s and accessories for the equi pnent to produce structural conposites,
fibres, prepregs or preforns, as follows: noulds, mandrels, dies, fixtures and
tooling for the preformpressing, curing, casting, sintering or bondi ng of
conmposite structures, |am nates and nmanufactures thereof.

8. (Commodi ty Designator code: None)

Structural materials designed for use in mssile systems as foll ows:

8.1 (Comodi ty Desi gnator code: MA081000)

Conmposite structures, |am nates, and nanufactures thereof, designed or nodified
for mssile systems or the subsystens in item 2.1, and resin inpregnated fibre
prepregs using resins with a glass transition tenperature (T,), after cure,
exceedi ng 145° C as deterni ned by ASTM D4065 or national equivalents, and netal -
coated fibre preforns therefor, nade either with organic matrix or nmetal matrix
utilizing fibrous or filanentary reinforcenments with a specific tensile strength
greater than 7.62 x 10* m (3 x 10% inches) and a specific nodulus greater than
3.18 x 10% m (1.25 x 108 inches);

8.1.1 (Conmodi ty Desi gnator code: MA081100)

Resaturated pyrolized (i.e., carbon-carbon) materials designed for mssile
syst ens;

8.1.2 (Commodity Designator code: MA081200)

Fine grain recrystallized bulk graphites (with a bulk density of at least 1.72
g/ cn? neasured at 15° C and having a particle size of 100 x 10°m (100 microns) or
| ess), pyrolytic, or fibrous reinforced graphites usable for rocket nozzles and
reentry vehicle nose tips;

8.1.3 (Commodi ty Designator code: MA081300)

Ceramic conposite materials (dielectric constant less than 6 at frequencies
from 100 Hz to 10,000 MHz) for use in missile radonmes, and bul k nachi nabl e
silicon carbide reinforced unfired ceram c usable for nose tips;

8.1.4 (Commodi ty Designator code: MA081400)

Tungsten, nolybdenum and all oys of these netals in the form of uniform spherical
or atom zed particles of 500 x 10 m (500 microns), or less with a purity of 97
percent by wei ght or greater;
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8.1.5 (Commodi ty Designator code: MA081500)

Mar agi ng steels (steels generally with high nickel, very |ow carbon content and
usi ng substitutional elenments or precipitates to produce age- hardening) with an
ultinate tensile strength of 1.5 x 10°%a or greater, measured at 20°C in the form
of sheet, plate or tubing with a wall or plate thickness equal to or |ess than
5.0 mm (0.2 inch).

8.1.6 (Commodi ty Designator code: MA081600)

Ni trogen stabilized duplex stainless steel (N-DSS) having all of the follow ng
characteristics:

1. containing at |east 18 percent by weight chromumand 4.5 - 8.0 percent
by wei ght nickel;
2. a ferritic-austenitic mcrostructure (also referred to as a two-phase

m crostructure ) of which at |east 10 percent is austenite by vol une
(according to ASTM E- 1181-87 or national equivalents); and

3. havi ng any of the follow ng fornmns:
a. ingots or bars having a size of 100 nmor nore in each di nension
b. sheets having a width of 600 mmor nmore and a thickness of 3 mm or
|l ess; or
C. tubes having an outer dianmeter of 600 nmor nore and a wal

t hi ckness of 3 mmor | ess.

8.1.7 (Commodi ty Designator code: MA081700)

Ti tanium stabilized dupl ex stainless steel (Ti-DSS) having all of the
followi ng characteristics:

1. containing 17.0 - 23.0 percent by weight chromiumand 4.5 - 7.0 percent
by wei ght nickel;

2 having a titanium content of greater than 0.10 percent by weight; and

3. a ferritic-austenitic mcrostructure (also referred to as a two-phase

m crostructure ) of which at | east 10 percent is austenite by vol une
(according to ASTM E- 1181-87 or national equivalents); and

4. havi ng any of the follow ng forns:
a. ingots or bars having a size of 100 mmor nore in each di nension
b. sheets having a width of 600 mmor nore and a thickness of 3 nm or
| ess; or
c. tubes having an outer dianeter of 600 nmor nore and a wal

thickness of 3 nmor |ess.

8.2 (Commodi ty Designator code: None)

Pyrol ytic deposition and densification equipnment and technol ogy as foll ows:

8.2.1 (Conmodi ty Desi gnator code: MA082100)

Technol ogy for producing pyrolytically derived materials formed on a noul d,
mandrel or other substrate from precursor gases whi ch deconpose in the 1,300° Cto
2,900° C tenperature range at pressures of 130 Pa (1 mmHg) to 20 kPa (150 nm Hg)

i ncl udi ng technol ogy for the conposition of precursor gases, flow-rates and
process control schedul es and paraneters;
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8.2.2 (Commodi ty Designator code: MA082200)

Nozzl es for the above processes;

8.2.3 (Commodi t y Desi gnator code: MA082300)

Equi pnrent and process controls, and software therefor, designed or nodified for
densification and pyrolysis of structural conposites, including:

8.2.3.1 (Conmodi ty Desi gnator code: MA082310)

I sostatic presses with a maxi num wor ki ng pressure of 69 MPa (10,000 psi) or
greater and designed to achieve and maintain a controlled thermal environnent of
600° C or greater, and possessing a chanber cavity with an inside dianeter of 254
mm (10 i nches) or greater.

8.2.3.2 (Commodi ty Desi gnator code: MA082320)

Cheni cal vapour deposition furnaces designed or nodified for the densification
of carbon-carbon conposites

8.3 (Commodi ty Designator code: None)

Launch and ground support equiprment, facilities and software desi gned or
modified for missile systens, as foll ows:

8.3.1 (Commopdi ty Designator code: MA083100)

Appar atus and devi ces designed or nodified for the handling, control
activation and | aunching of mnissile systens;

8.3.1.1 (Commodi ty Designator code: MA083110)

Vehi cl es designed or nodified for the transport, handling, control, activation
and | aunching of mssile systens;

8.3.2 (Commodi ty Designator code: MA083200)

Gravity neters (gravinmeters), gravity gradi ometers, and specially desi gned
conponents therefor, designed or nodified for airborne or marine use, and with a
static or operational accuracy of 7 x 10 ms2 (0.7 milligal) or better, and a
time to steady-state registration of two mnutes or |ess;

8.3.3 (Commodi ty Designator code: MA083300)

Tel enmetering and tel econtrol equi pment usable for mssile systens;
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8.3.4 (Commodi ty Designator code: MA083400)

Precision tracking systens, as foll ows:

8.3.4.1 (Commodi ty Designator code: MA083410)

Tracki ng systens using a code translator or transponder installed on the

m ssil e systens and either surface or airborne references or aviation
satellite navigation systens to provide real tinme nmeasurenents of in-flight
position and vel ocity;

Not e: Tracking systenms specified in item8.3.4.1 with a range greater than 150
km are prohibited.

8.3.4.2 (Conmodi ty Desi gnator code: MA083420)

Range i nstrunmentation radars including associated optical/infrared trackers and
the software therefor with an angular resolution better than 3 mlli-radians (0.5
mls), and a range of 30 kmor greater with a range resolution better than 10 m
RMS, and a velocity resolution better than 3 nis; and

Not e: Range instrunentation radars specified above with a range greater than
150 km are prohibited.

8.3.4.3 (Commmodi ty Designator code: MA083430)

Software with post-flight, recorded data, for the determ nation of vehicle
position throughout its flight path.

8.4 (Commodi ty Designator code: None)

Anal og conputers, digital conputers or digital differential analysers and
anal og-to-digital converters, as follows:

8.4.1 (Conmodi ty Designator code: MA084100)

Anal og conputers, digital computers, or digital differential anal ysers designed
for use in nmissile systens, having either of the follow ng characteristics:

8.4.1.1 (Commopdi ty Desi gnator code: MA084110)

Anal og conputers, digital conmputers, or digital differential analysers rated for
conti nuous operation at tenperatures from bel ow nminus 45° C to above plus 55° C
or

8.4.1.2 (Commodi ty Designator code: MA084120)

Anal og conputers, digital conmputers, or digital differential analysers
desi gned as ruggedi sed or radi ation hardened;
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8.4.2 (Commodi ty Designator code: MA084200)

Anal og-to-digital converters, designed for missile systems, with either of the
foll owi ng characteristics:

8.4.2.1 (Commodi ty Designator code: MA084210)

Designed to neet nilitary specifications for ruggedi sed equi pment; or

8.4.2.2 (Commodi ty Designator code: MA084220)

Desi gned, nodified, tested, certified or screened for mlitary use, and being
one of the foll owing types:

8.4.2.3 (Conmodi ty Desi gnator code: MA084230)

Anal og-to-digital converter mcrocircuits, with a resolution of 8 bits or nobre or
whi ch are radi ation-hardened; and are rated for operation in the tenperature
range from bel ow mnus 45° C to above plus 125° C; and are hernetically seal ed;

8.4.2.4 (Conmodi ty Desi gnator code: MA084240)

El ectrical input type analog-to-digital converter printed circuit boards or
nodul es, havi ng

a. a resolution of 8 bits or nore, and
b. rated for operation frombel ow m nus 45° C to above plus 55° C, and
c. whi ch incorporate analog-to-digital converter microcircuits, wth
1. a resolution of 8 bits or nore or
2. whi ch are radi ati on-hardened; and
3. are rated for operation in the tenperature range from bel ow ninus
45° C to above plus 125° C; and
4. are hernetically seal ed
9. (Commodi ty Designator code: None)

Test facilities and equi pnent as follows, and software therefor

9.1 (Conmodi ty Desi gnator code: None)

Vi bration test systens and conponents therefor, as follows:

9.1.1 (Commodi ty Designator code: MA091100)

Vi bration test systens using feedback or closed | oop techniques and a digital
controller, capable of vibrating a systemat 10 g RMS or nore over the entire
range 20 Hz to 2000 Hz and inparting forces of 25kN (5,625 | bs), neasured "bare
tabl e", or greater;
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9.1.1.1 (Commodity Designator code: MA091110)

Digital controllers, which use specially designed vibration test software, with a
real-tinme bandwi dth greater than 5 kHz and designed for use with vibration test
systens using feedback or closed | oop techniques and a digital controller

capabl e of vibrating a systemat 10 g RMS or nore over the entire range 20 Hz to
2000 Hz and inparting forces of 25kN (5,625 | bs), neasured "bare table", or
greater;

9.1.1.2 (Commodi ty Designator code: MA091120)

Vi bration thrusters (shaker units), with or w thout associated anplifiers,
capable of inparting a force of 25 kN (5,625 | bs), neasured “bare table”, or
greater, and usable in vibration test systens using feedback or closed | oop
techniques and a digital controller, capable of vibrating a systemat 10 g RVMS or

nmore over the entire range 20 Hz to 2000 Hz and inparting forces of 25 kN (5,625
| bs), measured “bare table”, or greater;

9.1.1.3 (Comodi ty Designator code: MA091130)

Bump or shock test tables with or without their associated anplifiers, capable
of inparting a force of at |east 100 g, or greater;

9.1.1.4 (Commodi ty Designator code: MA091140)

Test piece support structures and electronic units designed to conmbine nultiple
shaker units into a conplete shaker system capabl e of providing an effective tota
force of 25 kN (5,625 Ibs), nmeasured "bare table", or greater, and usable in

vi bration test systems using feedback or closed | oop techniques and a digital
controller, capable of vibrating a systemat 10 g RMS or nore over the entire
range 20 Hz to 2000 Hz and inparting forces of 25 kN (5,625 | bs), neasured "bare
table", or greater.

9.1.2 (Comodi ty Desi gnator code: MA091200)

W nd- t unnel s;

9.1.3 (Commodi ty Designator code: MA091300)
Test benches/stands capabl e of handling solid or liquid propellant rockets or

rocket notors of nmore than 10 kN (2248 | bs) of thrust, or capable of
si mul t aneously measuring the three axial thrust conponents;
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9.1.4 (Commodi ty Designator code: MA091400)

Envi ronnental chanmbers and anechoi ¢ chanbers capabl e of;

a. simulating the flight conditions at altitudes of 15,000 neters or greater,
or
b. simul ati ng acoustic environnents at an overall sound pressure |evel of 140

dB or greater (referenced to 2 x 105 N per square netre) or with a rated
power output of 4 kiloWatts or greater, or,

c. capabl e of achieving tenperatures of at |east minus 50° Cto plus 125° C
and
d. are capabl e of being equipped with vibration thrusters (shaker units) or

acoustic generators capable of generating vibration environments of 10 g
RMS or greater between 20 Hz and 2,000 Hz inparting forces of 5 kN (1124
| bs) or greater.

9.1.4.1 (Commodi ty Designator code: MA091410)

Accel erators, except those specially designed for nedical purposes, capabl e of
delivering el ectromagnetic radiati on produced by "Brensstrahl ung" from

accel erated el ectrons of 2 MeV or greater, and systenms containing those

accel erators

9.2 (Commodi ty Designator code: MA092000)

Software, or software with related specially designed hybrid (conbi ned

anal ogue/digital) conmputers, for nodelling (including in particular the
aerodynam ¢ and thermodynam ¢ analysis of the systens), sinulation, or design
integration of mssile systens or subsystens.

9.3 (Conmodi ty Desi gnator code: MA093000)

Materials, devices, and software for reduced observables (e.g. radar
reflectivity, ultraviolet/infrared signatures and acoustic signatures,
i.e. stealth technol ogy), for applications designed for nmissile systens or
subsystens incl uding:

9.3.1 (Conmodi ty Designator code: MA093100)

Structural materials and coatings specially designed for reducing radar
reflectivity by 10 dB or nore;

9.3.2 (Commopdi ty Designator code: MA093200)

Coatings, including paints, specially designed for reducing or tailoring
reflectivity or emissivity in infrared or ultraviolet spectra by 10 dB or nore;

9.3.3 (Commodi ty Designator code: MA093300)

Sof tware or dat abases for analysis of signature reduction
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9.3.4 (Commodi ty Designator code: MA093400)

Radar cross-section neasurenent systens.

9.4 (Conmodi ty Desi gnator code: None)

Mat eri al and devices for protecting missile systens agai nst nuclear effects (e.g.
El ectromagnetic Pul se (EMP), X-rays, conbined blast and thermal effects), as
foll ows:

9.4.1 (Conmodi ty Desi gnator code: MA094100)

Radi ati on Hardened microcircuits and detectors capable of withstanding:

a. a total irradiation dose of 1x10° rad (Si); or
b. pronpt dose rate of 5x10% rad (Si) /s.
9.4.2 (Commpdi ty Designator code: MA094200)

Radonmes designed to withstand a conbi ned thermal shock greater than 100 cal/cn?
acconpani ed by a peak over pressure of greater than 50 kPa.
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GENERAL PROVISIONSTO THE GOODSREVIEW L IST,
NUCLEARSECTION

I ntroduction

In paragraph 12 of resolution 687 (1991), the Security Council decided, inter dia, that Iraq
shall unconditionally agree not to acquire or develop nuclear weapons or nuclear-weapon-
usable material or any subsystems or components or any research, development, support or
manufacturing facilities related thereto; to declare to the IAEA the locations, amounts and
types of such items, and to accept the destruction, removal, or rendering harmless of al such
items. In paragraph 13 of that resolution, the Security Council also asked the IAEA to

develop a plan for the future ongoing monitoring and verif ication of Iraq’s compliance with
paragraph 12. An additional restriction, specified in paragraph 3. iv) of resolution 707
(1991), currently prohibits Irag from carrying out nuclear activities of any kind, except for the
use of isotopes for medical, agricultural or industrial purposes.

The IAEA's “Plan for Ongoing Monitoring and Verification (OMV) of Irag’s Compliance
with Paragraph 12 of Part C of Security Council Resolution 687 (1991) and with the
Requirements of Paragraphs 3 and 5 of Resolution 707 (1991)” (hereinafter referred to as the
“OMYV Plan”) was approved by the Security Council in resolution 715 (1991). The Security
Council approved the OMV Plan in resolution 715 (1991). Annex 3 of the IAEA’s OMV
Plan® sets out alist of nuclear and nuclear -related items which are either prohibited to Irag or
are subject to certain controls (including reporting to the IAEA by Iraq and reporting by any
State exporting such items to Iraq).2

In resolution 715 (1991), the Security Council also requested the Committee established
under resolution 661 (1990) (hereinafter referred to as the Sanctions Committee), the IAEA
and the United Nations Special Commission (UNSCOM) to develop “a mechanism for
monitoring any future sales or supplies by other countries to Iraq of items relevant to the
implementation of section C of resolution 687 (1991) and other relevant resolutions’. The
provisions for the export/import monitoring mechanism developed by the Sanctions
Committee, UNSCOM and the IAEA were transmitted to the Security Council in document
$/1995/1017 (7 December 1995. They included the establishment of a Joint Unit to which
relevant exports to, and imports by, Iraq must be reported. That mechanism (hereinafter
referred to as the Export/Import Mechanism) was approved by the Security Council in
resolution 1051 (1996).

As provided for in the Export/Import Mechanism, Annex 3 of the IAEA’s OMV Plan
(hereinafter referred to as Annex 3) serves as the list of those nuclear and nuclear-related
items which are subject to reporting, under that mechanism, to the Joint Unit, by Irag and by

1 The OMV Plan, incl uding Annex 3 thereto, was originally published as S$/22872/Rev.1 and Corr. 1 (20
September 1991 and 10 October 1991, respectively), and was approved by the United Nations Security Council
on 11 October 1991 in Security Council resolution 715 (1991). A first update and revision was issued as
S/24300 (16 July 1992). Annex 3 was subsequently revised and re-issued as $/1995/215 (23 March 1995),
§/1995/215/Corr. 1 (7 April 1995) and §/1995/215/Corr. 2 (2 August 1995).

2 See also, for example, paragraphs 22(c), 25, 26, 30(a) and 30(b) of the OMV Plan.
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any State exporting such itemsto Irag. Items related to the chemical, biological and missile
aspects of the relevant Security Council resolutions are set out in Annexes I, 111 and 1V to the
OMV Plans of UNSCOM.3

In resolution 1284 (1999), the Security Council requested UNMOV IC (which replaced
UNSCOM)# and the IAEA to resume the revision and updating of the lists of items and
technology to which the Export/Import Mechanism applies. In paragraph 19 of resolution
1330 (2000), the Security Council established 5 June 2001 as the date by which this revision
should be completed. This document reflects the results of the revision and updating of
Annex 3 with respect to nuclear and nuclear -related items and technology.

Purpose

Annex 3 of the IAEA’s OMV Plan lists nuclear material, equipment and technology and
nuclear-related material's, equipment, software and related technology, which are subject to
the OMV Plan as well to the Export/Import Mechanism. It is designed to assist al
organizations, agencies and personnel responsible for ensuring compliance with the OMV
and/or the Export/Import Mechanism. These include exporters, customs and other officialsin
exporting States and in Irag, personnel in the Joint Unit responsible for the Export/Import
Mechanism, and staff of the IAEA and UNMOVIC at Headquarters and in the field.

In addition to certain nuclear materials, the items listed in Annex 3 include those considered
to be “especially designed or prepared for the processing, use or production of specia

fissionable material” 3 (i.e., items for use exclusively in nuclear activities, whether military or
civilian). Such items are, for ease of reference, termed, "single-use". Furthermore, Annex 3
lists items considered to be “dualuse” itemsb (i.e., items that may have non-nuclear
applications as well as nuclear applications).

Prohibitions and Restrictions
| tems prohibited pursuant to resolution 687 (1991)

Those items which are prohibited to Iraq pursuant to resolution 687 (1991), i.e., those related
to weapons development or use, are indicated in Annex 3 by shading and an asterisk. Irag is
required to declare the existence in Irag of such items to the IAEA so that the IAEA can
arrange to destroy, remove @ render such items harmless.

Iraq is aso prohibited from acquiring such items; thus, the transfer to Irag of any item
indicated by shading and an asterisk (including technology directly associated with or
required for the development, production or use of such item) is prohibited. It bears noting
that some of the items indicated as prohibited under resolution 687 (1991) are dual use items.

3 See United Nations document S/22871/Rev.1, dated 2 October 1991.

41n resolution 1284 (1999), the Security Council established the United Nations Monitoring, Verification and
Inspection Commission (UNMOVIC) as a subsidiary body of the Council to replace UNSCOM . UNMQVIC is
to undertake the responsibilities mandated to UNSCOM under resolution 687 (1991) and other relevant
resolutions of the Security Council.

5 See IAEA document INFCIRC/254/Rev.4/ Part 1, dated 15 March 2000.

6 See IAEA document INFCIRC/254/Rev.4/ Part 2, dated 9 March 2000.

57



Itemsrestricted pursuant to resolution 707

As indicated above, paragraph 3. (iv) of resolution 707 (1991) demands that Irag “halt al
nuclear activities of any kind, except for the use of isotopes for medical, agricultural or
industrial purposes until the Security Council determines that Iraq isin full compliance with
that resolution and paragraphs 12 and 13 of resolution 687 (1991), and the IAEA determines
that Iraq isin full compliance with its safeguards agreement with that Agency.”
Consequently, in addition to the items prohibited pursuant to resolution 687 (1991). Annex 3
lists items that are of use in peacdul nuclear activities, including research and devel opment,
which, athough not prohibited under resolution 687 (1991), are prohibited under the
additional strictures imposed by resolution 707 (1991). Furthermore, in paragraph 27 of the
IAEA OMYV plan approved under resolution 715 (1991) requires that, at such atime as the
Security Council determines that Irag may resume nuclear activities not prohibited under
resolution 687 (1991), "lraq shall submit a request to the Security Council specifying
precisely the activity, the facility, installation or site where it is to be carried out, and the
material or other items involved".

“The transfer to Irag of those items indicated with an asterisk in the Annex 3 listing is
prohibited.”

Transfersof non -proscribed items for non-proscribed purposes

The transfer to Iraq of non-proscribed items for non-proscribed purposes is subject to the
approval of the IAEA under the OMV Plan and is required to be reported under the
Export/Import Mechanism. The list of non-proscribed applications of isotopesis found in
Annex 4 of the OMV Plan and is reproduced as Appendix 3 of this Section for convenience.

In addition, and in accordance with paragraphs 3 and 4 of resolution 661 (1990) and
paragraphs 3 and 11 of resolution 670 (1990), the transfer of any such itemsis regulated by
the Sanctions Committee established under resolution 660 (1990). Resolution 661 prohibits,
inter alia, the sale or supply of any commodities or products to Irag, but not including
“supplies intended strictly for medical purposes, and in humanitarian circumstances,
foodstuffs to any person or body in Irag.” Resolution 670 (1990) calls upon all States “to
carry out their obligations to ensure strict and complete compliance with resolution 661
(1990), and in particular paragraphs 3, 4 and 5 thereof.”

Definitions

Annex 3 uses many terms with specific technical meanings. Definitions of these terms are
found at appropriate locations in the body of Annex 3, and in Appendix 4 to this Section.

Abbreviations and Units

Annex 3 uses the International System of Units (Sl). The abbreviations of such unitsused in
Annex 3 are set out in Appendix 5 to this Section.
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NOTE:

NUCLEAR MATERIALS

See Appendix 4 for definitions of nuclear materials.

1. *Nuclear Materials

1. 1
1 2
1 3
NOTE:

Uranium and Thorium

Uranium containing the mixture of isotopes occurring in nature; uranium depleted in
the isotope 235; thorium; any of the foregoing in the form of metal, aloy, chemical
compound or concentrate and any other goods containing one or more of the
foregoing.

Low Enriched Uranium (LEU), or plutonium

Uranium enriched to less than 20% of the isotopes 233, 235, or both; plutonium with
an isotopic concentration of Pu-238 exceeding 80%; any of the foregoing in the form
of metal, aloy, chemical compound or concentrate and any other goods containing
one or more of the foregoing, other than irradiated nuclear fuel (See item 1.4).

*Highly Enriched Uranium (HEU) or plutonium

Uranium enriched to 20% or more in isotopes 233, 235, or both; plutonium
containing less than 80% plutonium 238; any of the foregoing in the form of metd,
alloy, chemical compound or concentrate and any other goods containing one or more
of the foregoing, other than irradiated nuclear fuel (See item 1.4).

The following items are not prohibited, but are required to be reported:

i)

form of:

1 4

Sib-gram amounts of the special fissionable material specified in 1.3 above in the

a) Certified reference material;
b) Instrument calibration source; or
€) Sensing component in instruments

*|rradiated nuclear fuel

EXPLANATORY NOTE:
The prohibition applies only to the transfer of irradiated nuclear fuel to Irag.

1 5

*Neptunium-237
Neptunium enriched to 20% or more in isotope 237; in the form of meta, aloy,

chemical compound or concentrate and any other goods containing one or more of the
foregoing.
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NON-NUCLEAR MATERIALS

NOTE 1
Seeitemfor 49.11 deuterium and heavy water.

NOTE 2
See item 49.12 for nuclear grade graphite.

2. Aluminium alloys
Aluminium dloys having both of the following characteristics:

(@ ‘'Capable of' an ultimate tensile strength of 460 MPaor more at 293 K (20
°C); and

(b) Intheform of tubesor cylindrical solid forms (including forgings) with an
outside diameter of more than 75 mm.

TECHNICAL NOTE

In item 2(a), the phrase 'capable of' excompasses aluminium alloys before or after heat
treatment.

3. Beryllium

Beryllium metal, aloys containing more than 50% beryllium by weight, beryllium
compounds, manufactures thereof, and waste or scrap of any of the foregoing.

NOTE:
Item 3 does not include the following:

i) Metal windows for X-ray machines or for bore-hole logging devices;

ii) Oxide shapes in fabricated or semi-fabricated forms especially designed for
electronic component parts or as substrates for electronic circuits;

iii) Beryl (slicate of beryllium and aluminium) in the form of emeralds or aguamarine.

4. Bismuth
Bismuth having both of the following characteristics:
(& A purity of 99.99% or greater by weight; and
(b) Containing less than 10 parts per million by weight of silver.
5. Boron
Boronenriched in the boron- 10 (*°B) isotope to greater than its natural isotopic
abundance, as follows: elementa boron, compounds, mixtures containing boron,

manufactures thereof, waste or scrap of any of the foregoing.

NOTE:
In item 5 mixtures containing boron include boron-loaded materials.
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TECHNICAL NOTE
The natural isotopic abundance of boron-10 is approximately 18.5 weight percent (20 atom
percent).
6. Calcium
Cacium having bath of the following characteristics:

(@ Containing lessthan 2000 parts per million by weight of metallic impurities other
than magnesium; and

(b) Containing less than 20 parts per million by weight of boron.
7. Chlorinetrifluoride
8. 'Fibrousor filamentary materials and prepregs

NOTE
ltems 8.1 - 8.3 refer to raw materials. Item 8.4 refers to finished products.

8. 1 Carbon or aramid 'fibrous or filamentary materials having either of the
following characteristics:

@@ A 'specific modulus of 12.7 x 10° m or greater; or
(b) A 'specific tensile strength’ of 23.5 x 10* m or greater;
NOTE:
Item 8.1 does not include aramid 'fibrous or filamentary materials having 0.25% or more by

weight of an ester based fibre surface modifier.

8. 2 Glass'fibrousor filamentary materials having both of thefollowing
characterigtics:

@ A 'specific modulus of 3.18 x 10° m or grester; and
(b) A 'specific tensile strength’ of 7.62 x 10" m or greater;

8. 3. Thermoset resin impregnated continuous 'yarns, 'rovings, 'tows or 'tapes with
awidth of 15 mm or less (prepregs), made from carbon or glass 'fibrous or

filamentary materials specified in item 8.1 or item 8.2.

TECHNICAL NOTE
The resin forms the matrix of the composite.
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8. 4. *Composite structuresin the form of tubeshaving both of the following
characterigtics:

(@ Anindde diameter of between 75 and 400 mm; and

(b) Made with any of the materias specified in item 8.1, item 8.2 and item 8.3.
TECHNICAL NOTE
The term ‘fibrous or filamentary materials includes continuous monofilaments yarns,

rovings, tows, and tapes

'Filament’ or 'monofilament’ is the smallest increment of fibre, usually several um in
diameter.

'Roving' isa bundle (typicall y 12-120) of approximately parallel strands.
'Srand’ is a bundle of filaments (typically over 200) arranged approximately parallel.

‘Tape' is a material constructed of interlaced or unidirectional filaments, strands,
rovings, tows, yarns, etc. usually preimpregnated with resin.

"Tow' isa bundle of filaments, usually approximately parallel.
"Yarn' is a bundle of twisted strands.

'Soecific modulus is the Young's modulus in N/m? divided by the specific weight in N/m®
when measured at a temperature of 23+2°C and a relative humidity of 50£5%.

'Soecific tensile strength' is the ultimate tensile strength in N/n? divided by the specific
weight in N/m? when measured at a temperature of 23+2°C and a relative humidity of 50+5%.

9. Hafnium

Hafnium metal, alloys containing more than 60% hafnium by weight, and hafnium
compounds containing more than 60% hafnium by weight, manufactures thereof and
waste or scrap of any of the foregoing.

10. *Lithium
Lithium enriched in the lithium-6 (°Li) isotope to greater than its natural isotopic
abundance and products or devices containing enriched lithium, asfollows. el emental
lithium, alloys, compounds, mixtures containing lithium, manufactures thereof, waste or
scrap of any of the foregoing.

NOTE
Item 10 does not include ther moluminescent dosimeters.

TECHNICAL NOTE

The natural isotopic abundance of lithium-6 is approximately 6.5 weight percent (7.5 atom
percent).

11. Magnesium

Magnesium having both of the following characteristics:
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(@ Containing less than 2000 parts per million by weight of metallic impurities other
than calcium; and

(b) Containing less than 20 parts per million by weight of boron.
12. *Maraging steel

Maraging steel ‘capable of* an ultimate tensile strength of 2050 MPa (2.050 x 10 N/m?)
or more at 293 K (20°C).

TECHNICAL NOTE
In item 12, the phrase ‘capable of' encompasses maraging steel before or after heat treatment.

NOTE:
Item 12 does not include forms in which all linear dimensions are 75 mm or less.

13. Radium-226 (*Ra)
Radium-226 (**°Ra), Radium-226 aloys, radium-226 compounds, mixtures containing
radium-226, manufactures thereof, and products or devices containing any of the

foregoing.

NOTE 1
See item 20 for other alpha- emitting radioisotopes.

NOTE 2
Item 13 doesnot include the following:

i) Medical applicators;
ii) A product or device containing less than 0.37 GBq of radium-226.

14. Titanium
Titanium aloys capable of having both of the following characteristics:

(@ Of an ultimate tensile strength of 900 MPa or more at 293 K (20 °C); and

(b)  Intheform of tubes or cylindrical solid forms (including forgings) with an outside
diameter of more than 75 mm.

TECHNICAL NOTE

In item 14, the phrase 'capable of' encompasses titanium alloys before or after heat
treatment.

15. Tungsten

Tungsten, tungsten carbide, and aloys containing more than 90% tungsten by weight,
having both of the following characteristics:
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(@ Informswith ahollow cylindrical symmetry (including cylinder segments) with an
inside diameter between 100 and 300 mm; and

(b) A mass greater than 20 kg.
16. Zirconium

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 1
Item 16 does not include Zrconium in the form of foil having a thickness of 0.10 mmor less.

NOTE 2
See item 49.6 for additional zirconium controls.

17. Nickel
Nickel powder and porous nickel metal, as follows:
17. 1. Nickel powder having both of the following characteristics:
(@ A nicke purity content of 99.0% or greater by weight; and

(b) A mean particle size of less than 10 microns (um) measured by the ASTM B 330
standard,

17. 2 Porousnickel metal produced from materials specified in item 17.1

NOTE 1
For nickel powders, which are especially prepared for the manufacture of gaseous diffusion
barriers, seeitem 24.1.

NOTE 2
Item 17 does not include the following:

i) Filamentary nickel powders;
ii) Single porous nickel metal sheets with an area of 1000 cm? per sheet or less,

TECHNICAL NOTE
Item 17.2 refers to porous metal formed by compacting and sintering the material in item 17.1
to form a metal material with fine pores interconnected throughout the structure.

18, *Tritium
Tritium, tritium compounds, mixtures containing tritium in which the ratio of tritium to
hydrogen by atoms exceeds 1 part in 1000, and products or devices containing any of the
foregoing,

NOTE 1
The following are not prohibited but are required to be reported:

Tritium in luminescent devices (e.g. safety devices installed in aircraft, watches, runway
lights) containing less than 40 Ci (4 mg) of tritiumin any chemical or physical form. The
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total amount of triti um imported in any twelve month period under this exception shall
not exceed 2000 Ci (0.2 g);

NOTE 2
Tritium labelled organic compounds are not prohibited and are not required to be reported.

NOTE 3
See also item 36.

19. *Helium-3
Helium-3 (He), mixtures containing helium-3, and products or devices containing any of
the foregoing.

NOTE:
Item 19 does not prohibit a product or device containing less than 1 g of helium-3.

20. Alpha sources

Alphaemitting radionuclides having an alpha half - life of 10 days or greater but less than
200 years, in the following forms:

(@ Elementa;

(b) Compounds having a specific apha activity of 37 GBq per kg or greater;
(c) Mixtures havinga specific alpha activity of 37 GBq per kg or greater;
(d) Products or devices containing any of the foregoing.

NOTE 1
Item 20 does not include a product or device containing less than 3.7 GBq of alpha activity.

NOTE 2
Seeitem 13 for R

NOTE 3
Item 20(a) above includes, but it is not limited to, the following:

Atomic Half Life

Number Element o Do
147 Europium 24d
148 Europium 54.5d
148 Gadolinium 5y
151 Gadolinium 120d
188 Platinum 10.2d
208 Polonium 2.898y
209 Polonium 1.02y

210(RaD) Lead 223y
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Atomic Half Life
Number Element Years Days
210(RaF) Polonium 138.376d
223(AcX) Radium 11.43d
225 Actinium 10.00d
227(Ac) Actinium 2171y
227(RaAc) Thorium 18.718d
228(RaTh) Thorium 1.913y
230 Protactinium 17.4d
230 Uranium 20.8d
232 Uranium 68.9y
235 Neptunium 1.085y
236 Plutonium 2.851y
237 Plutonium 45.17d
238 Plutonium 87.74y
240 Curium 2
241 Curium 32.8d
241 Neptunium 14.4y
242m Americium 141y
242 Curium 162.94d
243 Curium 28.5y
244 Curium 18.11y
248 Californium 334d
250 Californium 13.08y
252 Californium 2.645y
252 Einsteinium 1.291y
253 Einsteinium 20.4d
254 Californium 60.5d
254 Einsteinium 275.7d
255 Einsteinium 38.8d
257 Fermium 100.5d
258 Mendelevium 55d

NOTE 4
Americium in industrial process equipment and petroleum equipment shall not exceed 20 Ci
(6.169) per device.
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NOTE5
The total amount of americium imported in any twelve month period shall not exceed 200 Ci
(61.6 g).

NOTE 6
Item 20 does not apply to americium when used in smoke detectors.

21. Tantalum

Tantalum sheets with a thickness of 2.5 mm or greater from which a circle of 200 mm
diameter can be obtained.
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*PLANTS FOR THE SEPARATION OF |ISOTOPES OF
URANIUM AND EQUIPMENT, OTHER THAN ANALYTICAL
INSTRUMENTS, SPECIALLY DESIGNED OR PREPARED
THEREFOR

Items of equipment that are considered to fal within the meaning of the phrase ‘equipment
other than analytical instruments, especialy designed or prepared’ for the separation of
isotopes of uranium include;

22. *Gas centrifuges and assemblies and components specially designed or prepared for
usein gas centrifuges

INTRODUCTORY NOTE:

The gas centrifuge normally consists of a thin-walled cylinder(s) of between 75 mm and 400
mm diameter contained in a vacuum environment and spun at high peripheral speed of the
order of 300 m/s or more with its central axis vertical. In order to achieve high speed, the
materials of construction for the rotating components have to be of a high strength to density
ratio and the rotor assembly, and hence its individual components have to be manufactured to
very close tolerances in order to minimize the imbalance. In contrast to other centrifuges, the
gas centrifuge for uranium enrichment is characterized by having, within the rotor chamber,
a rotating disc-shaped baffle(s) and a stationary tube arrangement for feeding and extracting
the UF gas and featuring at least 3 separate channels, of which 2 are connected to scoops
extending from the rotor axis towards the periphery of the rotor chamber. Also contained
within the vacuum environment are a number of critical items which do not rotate and which,
although they are especially designed, are not difficult to fabricate, nor are they fabricated
out of unique materials. A centrifuge facility, however, requires a large number of these
components, so that quantities can provide an important indication of end use.

22. 1 *Rotating components
(@ Complete rotor assemblies:

Thin-walled cylinders (or a number of interconnected thin-walled cylinders)
manufactured from one or more of the high strength to density ratio materials
described in the EXPLANATORY NOTE to this section. If interconnected, the
cylinders are joined together by flexible bellows or rings as described in section
(c) below. Therotor is fitted with an internal baffle(s) and end caps, as described
in section (d) and (€) below, if in final form. However, the complete assembly
may be delivered only partly assembled;

(b) Rotor tubes:

Especidly designed or prepared thinwalled cylinders with thickness of 12 mm or
less, a diameter of between 75 mm and 400 mm and manufactured from one or
more of the high srength to densty ratio materials described in the
EXPLANATORY NOTE to this section;

() Ringsor bellows
Components especially designed or prepared to give localized support to the rotor

tube or to join together a number of rotor tubes. The bellows is a short cylinder
of wall thickness 3 mm or less, a diameter of between 75 mm and 400 mm,
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having a convolute and manufactured from one or more of the high strength to
density ratio materials described in the EXPLANATORY NOTE to this section;

Baffles:

Disc-shaped components of between 75 mm and 400 mm in diameter especidly
designed or prepared to be mounted inside the centrifuge rotor tube, in order to
isolate the take-off chamber from the main separation chamber and, in some
cases, to assst the UF; gas circulation within the main separation chamber of the
rotor tube, and manufactured from one or more of the high strength to density
ratio materials described in the EXPLANATORY NOTE to this section;

Top caps/Bottom caps.

Disc-shaped components of between 75 mm and 400 mm in diameter especialy
designed or prepared to fit to the ends of the rotor tube, and so contain the UFe
within the rotor tube, and in some cases to support, retain, or contain as an
integrated part an element of the upper bearing (top cap) or to carry te rotating
elements of the motor and lower bearing (bottom cap), and manufactured from
one of the high strength to density ratio materials described in the
EXPLANATORY NOTE to this section.

EXPLANATORY NOTE:
The materials used for centrifuge rotating components are:

i) Maraging sted capable of an ultimate tensile strength of 2.05 x 10° N/m? or nore;

i) Aluminium alloys capable of an ultimate tensile strength of 0.46 x 10° N/n? or more;
and

iii) Filamentary materialssuitable for use in composite structures and having a specific
modulus of 12.3 x 10° m or greater and a specific ultimate tensile strength of 0.3 x

2 2

10° m or greater (‘Specific Modulus is the Young modulus in N/n? divided by the
specific weight in N/m?®, 'Specific Ultimate Tensile Srength' is the ultimate tensile
strength in N/n? divided by the specific weight in N/n.)

*Static components

(@ Magnetic suspension bearings:

Especidly designed or prepared bearing assemblies consisting of an annular
magnet suspended within a housing containing a damping medium. The housing
is manufactured from an UF6-resistant material (see EXPLANATORY NOTE to
Section 22 above). The magnet couples with a pole piece or a second magnet
fitted to the top cap described in Section 22.1(€) above. The magnet may be ring-
shaped with a relation between the outer and inner diameter smaller or equa to
1.6:1. The magnet may be in a form having an initial permeability of 0.15 H/m
(120,000 in CGS units) or more, or a remanence of 98.5% or more, or an energy
product of greater than 80 kJ/m® (107 gauss-oersteds). In addition to the usual
material properties, it is a prerequisite that the deviation of the magnetic axes
from the geometrical axes is limited to very small tolerances (lower than 0.1 mm)
or that homogeneity of the material of the magnet is specialy called for;
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(b)
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(f)

BearingsDampers:

Especidly designed or prepared bearings comprising a pivot/cup assembly
mounted on a damper. The pivot is normaly a hardened sted shaft with a
hemisphere at one end with a means of attachment to the bottom cap described in
Section 22.1(e) at the other. The shaft may, however, have a hydrodynamic
bearing attached. The cup is pellet-shaped with a hemispherica indentation in
one surface. These components are often supplied separately to the damper;

Molecular pumps:

Especidly designed or prepared cylinders having internally machined or extruded
helical grooves and internally machined bores. Typica dimensions are as
follows: 75 mm to 400 mm internal diameter, 10 mm or more wall thickness,
with the length equal to or greater than the diameter. The grooves are typicaly
rectangular in cross-section and 2 mm or morein depth;

Motor stators:

Especialy designed or prepared ring-shaped stators for high-speed multiphase
AC hysteresis (or reluctance) motors for synchronous operation within a vacuum
in the frequency range of 600-2000 Hz and a power range of 50-1000 VA. The
dtators consist of multiphase windings on a laminated low loss iron core
comprised of thin layers typically 2.0 mm thick or less;

Centrifuge housings/recipients:

Components especially designed or prepared to contain the rotor tube assembly
of agas centrifuge. The housing consists of arigid cylinder of wall thickness up
to 30 mm with precision-machined ends to locate the bearings and with one or
more flanges for mounting. The machined ends are pardlel to each other and
perpendicular to the cylinder's longitudina axis to within Q05 degrees or less.
The housing may aso be a honeycomb type structure to accommodate severa
rotor tubes. The housings are made of, or protected by, materias resistant to
corrosion by UFg

Scoops:

Especialy designed or prepared tubes of up to 12 mm internal diameter for the
extraction of UFs gas from within the rotor tube by a Pitot tube action (that is,
with an aperture facing into the circumferentia gas flow within the rotor tube, for
example by bending the end of a radially disposed tube) and capable of being
fixed to the central gas extraction system. The tubes are made of, or protected by,
materials resistant to corrosion by UF,

23. *Specially designed or prepared auxiliary systems equipment and components for
gas centrifuge enrichment plants

INTRODUCTORY NOTE

The auxiliary systems, equipment, and components for a gas centrifuge enrichment plant are
the systems of the plant needed to feed UF 4 to the centrifuges, to link the individual centrifuge
to each other to form cascades (or stages) to allow for progressively higher enrichments and
to extract the 'product’ and 'tails UF4 from the centrifuge together with the egquipment
required to drive the centrifuges or to control the plant.
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Normally, UF¢ is evaporated from the solid using heated autoclaves and is distributed in
gaseous form to the centrifuge by way of cascade header pipework. The 'product’ and 'tails
UF; gaseous streams flowing from the centrifuge are also passed by way of cascade header
pipework to cold traps (operating at about 203 K (-70°C)) where they are condensed prior to
onward transfer into suitable containers for transportation or storage. Because an
enrichment plant consists of many thousands of centrifuges arranged in cascades there are
many kilometres of cascade header pipework, incorporating thousands of welds with a
substantial amount of repetition of layout. The equipment, components and piping systems
are fabricated to very high vacuum and cleanliness standards.

23. 1 *Feed systems/'product’ and 'tails withdrawal systems
Especialy designed or prepared process systems including:

(@ Feed autoclaves (or stations) used for passing UFs to the centrifuge cascades at up
to 100 kPaand at arate of 1 kg/h ar more;

(b) Desublimers (or cold traps) used to remove UFs from the cascades at up to 3 kPa
pressure. The desublimers are capable of being chilled to 203 K ¢70°C) and
heated to 343 K (70°C); and

(c) Product' and 'tails stations used for trapping UF; into containers.

This plant, equipment, and pipework is wholly made of or lined with UF-resistant

materials (see EXPLANATORY NOTE at the end of this section) and is fabricated to

very high vacuum and cleanliness standards.

23. 2 *Machine header piping systems

Especialy designed or prepared piping systems and header systems for handling UF ¢
within the centrifuge cascades.

The piping network is normally of the ‘triple’ header system with each centrifuge
connected to each of the headers. Thereis, thus, a substantial amount of repetition in
its form. It is wholly made of UFeresistant materials (sse EXPLANATORY NOTE a
the end of this section) and is fabricated to very high vacuum and cleanliness
standards.

23. 3. *UFs mass spectrometer s/ion sources
Especially designed or prepared magnetic or quadrupole mass spectrometers, capable
of taking 'on-line samples of feed, 'product’ or 'tails, from UFs gas streams and
having dl of the following characterigtics:
(@ Unitresolution for atomic mass unit greater than 320;
(b) lon sources constructed of or lined with nichrome or Monel or nickel plated;

(c) Electron bombardment ionization sources; and

(d) A collector system suitable for isotopic anaysis.
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23. 4. *Frequency changers

Frequency changers (also known as converters or inverters) especially designed or
prepared to supply motor stators as defined under 22.2(d), or parts, components, and
sub-assemblies of such frequency changers having all of the following characteristics:

(@ A multiphase output of 600 to 2000 Hz;
(b) High stability (with frequency control better than 0.1%); and
(c) Total harmonic distortion less than 2%.

NOTE:
See also item 84.

EXPLANATORY NOTE:
The items listed in section 23 either come into direct contact with the UF ¢ process gas or

directly control the centrifuges and the passage of the gas from centrifuge to centrifuge and
cascade to cascade.

Materialsresistant to corrosion by UF g include stainless steel, aluminium, aluminium alloys,
nickel, or alloys containing 60% or more nickel.

24. *Specially designed or prepared assembliesor componentsfor usein gaseous
diffusion enrichment

INTRODUCTORY NOTE:

In the gaseous diffusion method of uranium isotope separation, the main technological
assembly is a special porous gaseous diffusion barrier, heat exchanger for cooling the gas
(which is heated by the process of compression), seal valves and control valves, and
pipelines. In as much as gaseous diffusion technology uses uranium hexafluoride (UF), all
equipment, pipeline and instrumentation surfaces (that come in contact with the gas) must be
made of materials that remain stable in contact with UFs. A gaseous diffusion facility

requires a number of these assemblies, so that quantities can provide an important indication
of end use

24. 1 *Gaseous diffusion barriers

(@ Especidly designed or prepared thin, porous filters, with a pore size of 100 - 1000
A (8ngstroms), a thickness of 5 mm or less, and for tubular forms, a diameter of
25 mm or less, made of metdlic, polymer or ceramic materials resistant to
corrosion by UF¢ and

(b) Specialy prepared compounds or powders for the manufacture of such filters.
Such compounds and powders include nickel or aloys containing 60% or more
nickel, duminium oxide, or UF¢-resistant fully fluorinated hydrocarbon polymers
having a purity of 99.9% or more, a particle size less than 10 microns, and a high
degree of particle size uniformity, which are specially prepared for the
manufacture of gaseous diffusion barriers.

24. 2. *Diffuser housings
Especialy designed or prepared hermetically sealed cylindrical vessels greater than

300 mm in diameter and greater than 900 mm in length, or rectangular vessels of
comparable dimensions, which have an inlet connection and two outlet connections
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al of which are greater than 50 mm in diameter, for containing the gaseous diffusion
barrier, made of or lined with UFs-resistant materials and designed for horizontal or
vertica installation.

24. 3. *Compressors and gas blowers

Especially designed or prepared axial, centrifugal, or positive displacement
compressors, or gas blowers with a suction volume capacity of 1 m¥min or more of
UFs, and with a discharge pressure of up to several hundred kPa, designed for
long-term operation in the UF¢ environment with or without an electrical motor of
appropriate power, as well as separate assemblies of such compressors and gas
blowers. These compressors and gas blowers have a pressure ratio between 2:1 and
6:1 and are made of, or lined with, materias resistant to UF.

24. 4. *Rotary shaft seals

Especialy designed or prepared vacuum seals, with seal feed and seal exhaust
connections, for sealing the shaft connecting the compressor or the gas blower rotor
with the driver motor, so as to ensure a reliable seal against in-leaking of air into the
inner chamber of the compressor or gas blower which is filled with UFe. Such sedls
ar?(’e normally designed for a buffer gas in-leakage rate of less than 1000 cm?/min (60
in°/min).

24. 5. *Heat exchangers for cooling UFg

Especially designed or prepared heat exchangers made of or lined with UFg-resistant
materials (except stainless steel) or with copper or any combination of those metals,
and intended for a leakage pressure change rate of less than 10 Pa per hour under a
pressure difference of 100 kPa.

24. 6. *Porous membranes

Porous membranes, other than those specified in item 24.1, having both of the
following characterigtics:

(@ Mean pore diameter between 1 nm and 100 nm;

(b) Surfaces that come in contact with the process fluid made from any of the
following materials: auminium, auminium aloy, auminium oxide, nickel,
nickel aloy, stainless stedl, or fully fluorinated hydrocarbon polymers.

NOTE:

This entry does not prohibit porous membranes that are component parts of devices or
finished products specially designed for water purification or medical uses, and that are
being supplied as part of such devices or finished products.

25.  *Specially designed or prepared auxiliary systems, equipment and components
for use in gaseous diffusion enrichment

INTRODUCTORY NOTE:

The auxiliary systems, equipment and components for gaseous diffuson enrichment plants
are the systems of plant needed to feed UF; to the gaseous diffusion assembly, to link the
individual assemblies to each other to form cascades (or stages) to allow for progressively
higher enrichments and to extract the 'product’ and 'tails UF ¢ from the diffusion cascades.
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Because of the high inertial properties of diffusion cascades, any interruption in their
operation, and specially their shut-down, leads to serious consequences. Therefore, a dtrict
and constant maintenance of vacuum in all technological systems, automatic protection from
accidents and the precise automated regulation of the gas flow is of importance in a gaseous
diffusion plant. All this leads to a need to equip the plant with a large number of special
measuring, regulating and controlling systems.

Normally, UF is evaporated from cylinders placed within autoclaves and is distributed in
gaseous form to the entry point by way of cascade header pipework. The 'product’ and 'tails
UF ; gaseous greams flowing from exit points are passed by way of cascade header pipework
to either cold traps or to compression stations where the UF g gas is liquefied prior to onward
transfer into suitable containers for transportation or storage. Because a gaseous diffusion
enrichment plant consists of a large number of gaseous diffusion assemblies arranged in
cascades, there are many kilometres of cascade header pipework, incorporating thousands of
welds with substantial amounts of repetition of layout. The equipment, components and piping
systemns are fabricated to very high vacuum and cleanliness standards.

2. 1 *Feed systems/'product’ and 'tails withdrawal systems

Especialy designed or prepared process systems, capable of operating at pressures of
300 kPa or less, including:

(8 Feed autoclaves, or systems used for passing UF¢ to the gaseous diffusion
cascade;

(b) Desublimers (or cold trgps) used to remove UF from diffusion cascades;

(¢) Liquefaction stations where UF¢ gas from the cascade is compressed and cooled
to form liquid UF; and

(d) 'Product' or 'tails stations used for transferring UF; into containers.
25. 2. *Header piping systems

Especially designed or prepared piping systems and header systems for handling UF s
within the gaseous diffusion cascade.

This piping network is normally of the 'double’ header system with each stage or
group of stages connected to each of the headers.

25. 3. *Vacuum systems

(@ Especidly designed or prepared large vacuum manifolds, vacuum headers and
vacuum pumps having a suction capacity of 5 m*min or more; and

(b) Vacuum pumps especialy designed for service in UF¢-bearing atmospheres made
of, or lined with, aluminium, nickel, or aloys bearing more than 60% nickel.
These pumps may be either rotary or postive, may have displacement and
fluorocarbon seals, and may have specia working fluids present.
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25. 4. *Special shut-off and control valves

Especialy designed or prepared manual or automated shut-off and control bellows
vaves made of UFsresistant materias with a diameter of 40 to 1500 mm for
installation in main and auxiliary systems of gaseous diffusion enrichment plants.

25. 5 *UFg mass spectrometer s/ion sour ces

Especialy designed or prepared magnetic or quadrupole mass spectrometers capable
of taking 'on-line samples of feed, 'product’ or 'tails, from UFs gas streams and
having al of the following characterigtics:

(@ Unit resolution for atomic mass unit greater than 320;

(b) lon sources constructed of or lined with nichrome or monel or nickel plated;
(c) Electron bombardment ionization sources; and

(d) Collector system suitable for isotopic analysis.

EXPLANATORY NOTE:

The items listed in section 25 above either come into direct contact with the UF 4 process gas
or directly control the flow within the cascade. All surfaces that come into contact with the
process gas are wholly made of, or lined with, UF ;-resistant materials For the purposes of
the sections relating to gaseous diffusion items, the materials resistant to corrosion by UF
include stainless steel, aluminium, aluminium alloys, aluminium oxide, nickel or alloys
containing 60% or more nickel and UF sresistant fully fluorinated hydrocarbon polymers.

26. *Specially designed or prepared systems, equipment and components for
aer odynamic enrichment plants

INTRODUCTORY NOTE:

In aerodynamic enrichment processes, a mixture of gaseous UFs and light gas (hydrogen or
helium) is compressed and then passed through separating elements wherein isotopic
separation is accomplished by the generation of high centrifugal forces over a curved-wall
geometry. Two processes of this type have been successfully developed: the separation nozze
process and the vortex tube process. For both processes, the main components of a
separation stage include cylindrical vessels housing the special separation elements (nozze
or vortex tubeg, gas compressors, and heat exchangers to remove the heat of compression.
An aerodynamic plant requires a number of these stages, so that quantities can provide an
important indication of end use. Snce aerodynamic processes use UF all equipment,
pipeline and instrumentation surfaces (that come in contact with the gas) must be made of
materials that are stable in contact with UF .

EXPLANATORY NOTE:

The items listed in this section either come into direct contact with the UF ; process gas or
directly control the flow within the cascade. All surfaces that come into contact with the
process gas are wholly made of, or protected by, UF resistant materials For the purposes of
the section relating to aerodynamic enrichment items, the materials resistant to corrosion by
UF ¢ include copper, stainless steel, aluminium, aluminium alloys, nickel or alloys containing
60% or more nickel and UF sresistant fully fluorinated hydrocarbon polymers.
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26. 1L *Separation nozzles

Especially designed or prepared separation nozzles and assemblies thereof. The
separation nozzles consist of dit-shaped, curved channels having a radius of
curvature less than 1 mm (typically 0.1 to 0.05 mm), resistant to corrosion by
UF6 and having a knifeedge within the nozzle that separates the gas flowing
through the nozzle into two fractions.

26. 2. *Vortex tubes

Especiadly designed or prepared vortex tubes and assemblies thereof. The vortex
tubes are cylindrical or tapered, made of, or protected by, materias resistant to
corrosion by UFg having a diameter of between 0.5 cm and 4 cm, a length to
diameter ratio of 20:1 or less and with one or more tangentia inlets. The tubes may
be equipped with nozzle-type appendages at either or both ends.

EXPLANATORY NOTE:
The feed gas enters the vortex tube tangentially at one end or through swirl vanes or at
numerous tangential positions along the periphery of the tube.

26. 3. *Compressors and gas blowers

Especialy designed or prepared axial, centrifugal or positive displacement
compressors or gas blowers made of, or protected bg, materials resistant to corrosion
by UFs and with a suction volume capacity of 2 m7min or more of UF¢/carrier gas
(hydrogen or helium) mixture.

EXPLANATORY NOTE:
These compressors and gas blowers typically have a pressure ratio between 1.2:1 and 6: 1.

26.4. *Rotary shaft seals

Especialy designed or prepared rotary shaft seds, with seal feed and seal exhaust
connections, for sealing the shaft connecting the compressor rotor or the gas blower
rotor with the driver motor so as to ensure a reliable seal againgt out-leakage of
process gas or in-leakage of air or sedl gas into the inner chamber of the compressor
or gas blower which isfilled with a UF Jcarrier gas mixture.

26. 5. *Heat exchangers for gas cooling

Especialy designed or prepared heat exchangers made of, or protected by, materials
resistant to corrosion by UFs.

26. 6. *Separation element housings

Especialy designed or prepared separation element housings, made of, or protected
by, materials resistant to corrosion by UF, for containing vortex tubes or separation
nozzles.

EXPLANATORY NOTE:

These housings may be cylindrical vessels greater than 300 mmin diameter and greater than
900 mm in length or may be rectangular vessels of comparable dimensions, and may be
designed for horizontal or vertical installation.
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2. 7.

26. 10.

26.11.

*Feed systems/'product’ and 'tails withdrawal systems

Especialy designed or prepared process systems or equipment for enrichment plants
made of, or protected by, materids resistant to corrosion by UF, including:

(@ Feed autoclaves, ovens, or systems used for passing UFs to the enrichment
process,

(b) Desublimers (or cold traps) used to remove UF from the enrichment process for
subsequent transfer upon hegting;

(c) Solidification or liquefaction stations used to remove UF¢ from the enrichment
process by compressing and converting UF¢ to aliquid or solid form; and

(d) 'Product’ or 'tails stations used for transferring UFs into containers

*Header piping systems

Especialy designed or prepared header piping systems, made of, or protected by,

materials resistant to corroson by UFs, for handling UFs within the agrodynamic

cascades. This piping network is normaly of the 'double’ header design with each

stage or group of stages connected to each of the headers.

*Vacuum systems and pumps

@ Egaecially designed or prepared vacuum systems having a suction capacity of 5
m“/min or more, consisting of vacuum manifolds, vacuum headers and vacuum
pumps, and designed for service in UF¢-bearing atmospheres; and

(b) Vacuum pumps especialy designed or prepared for service in UFg-bearing
atmospheres and made of, or protected by, materials resistant to corrosion by
UFs. These pumps may use fluorocarbon seals and specia working fluids.

*Special shut-off and control valves

Especially designed or prepared manua or automated shut-off and control bellows

valves made of, or protected by, materias resistant to corrosion by UFs with a

diameter of 40 to 1500 mm for instalation in main and auxiliary systems of

aerodynamic enrichment plants.

*UF ¢ mass spectrometer s/ion sour ces

Especialy designed or prepared magnetic or quadrupole mass spectrometers capable

of taking 'on-line samples of feed, 'product’ or 'tails, from UFs gas streams and

having dl of the following characterigtics:

(@ Unit resolution for mass greater than 320;

(b) lon sources constructed of or lined with nichrome or monel or nickel plated;

(c) Electron bombardment ionization sources; and

(d) Collector system suitable for isotopic anaysis.
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26. 12. *UF¢/carrier gas separation systems

Especialy designed or prepared process systems for separating UF from carrier gas
(hydrogen or helium).

EXPLANATORY NOTE:
These systems are designed to reduce the UF; content in the carrier gasto 1 ppmor less, and
may incorporate equipment such as.

i) Cryogenic heat exchangers and cryoseparators capable of temperatures of -120°C or
less, or

ii) Cryogenic refrigeration unitscapable of temperatures of -120°C or less, or
iii) Separation nozzeor vortex tubeunits for the separation of UF ¢ fromcarrier gas, or

iv) UF¢cold trapscapable of temperatures of -20°C or less.

27. *Specially designed or prepared systems, equipment and components for chemical
exchange or ion exchange enrichment plants

INTRODUCTORY NOTE:

The dight difference in mass between the isotopes of uranium causes small changes in
chemical reaction equilibria that can be used as a basis for separation of the isotopes. Two
processes have been successfully devel oped: liquid-liquid chemical exchange and solid-liquid
ion exchange

In the liquidliquid chemical exchange process, immiscible liquid phases (agueous and
organic) are counter currently contacted to give the cascading effect of thousands of
separation stages. The aqueous phase consists of uranium chloride in hydrochloric acid
solution. The organic phase consists of an extractant containing uranium chloride in an
organic solvent. The contactors employed in the separation cascade can be liquid-liquid
exchange columns(such as pulsed columns with sieve plates) or liquid centrifugal contactors.
Chemical conversions (oxidation and reduction) are required at both ends of the separation
cascade in order to provide for the reflux requirement at each end. A major design concern
is to avoid contamination of the process streams with certain metal ions. Plagtic, plastic-

lined (including use of fluorocarbon polymers) and/or glass-lined columns and piping are
therefore used.

In the solidliquid ionexchange process, enrichment is accomplished by uranium
adsorption/desorption on a special very fast-acting, ion-exchange resin or adsorbent. A
solution of uranium in hydrochloric acid and other chemical agents is passed through
cylindrical enrichment columns containing packed beds of the adsorbent. For a continuous
process, a reflux system is necessary to release the uranium from the adsorbent back into the
liquid flow so that 'products and 'tails can be collected. This is accomplished with the use of
suitable reduction/oxidation chemical agents that are fully regenerated in separate external
circuits and that may be partly regererated within the isotopic separation columns
themselves.. The presence of hot concentrated hydrochloric acid solutions in the process
requires that the equipment be made of, or protected by, special corrosion-resistant
materials.

27. L *Liquid-liquid exchange columns(Chemical exchange)

Countercurrent liquid-liquid exchange columns having mechanical power input
(i.e., pulsed columnswith sieve plates, reciprocating plate columns, and columns
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with internal turbine mixers), especially designed or prepared for uranium
enrichment using the chemical exchange process. For corrosion resistance to
concentrated hydrochloric acid solutions, these columns and their internalsare
made of, or protected by, suitable plastic materials (such as fluorocarbon
polymers) or glass. The stage residence time of the columns is designed to be
short (30 seconds or less).

27. 2. *Liquid-liquidcentrifugal contactors (Chemical exchange)

Liquid-liquid centrifugal contactors especialy designed or prepared for uranium
enrichment using the chemical exchange process. Such contactors use rotation to
achieve dispersion of the organic and aqueous streams and then centrifuga force to
separate the phases. For corrosion resistance to concentrated hydrochloric acid
solutions, the contactors are made of or are lined with suitable plastic materials (such
as fluorocarbon polymers) or are lined with glass. The stage residence time of the
centrifugal contactors is designed to be short (30 seconds or less).

27. 3. *Uranium reduction systems and equipment (Chemical exchange)

(@ Especidly designed or prepared eectrochemical reduction cells to reduce
uranium from one vaence state to another for uranium enrichment using the
chemical exchange process. The cell materials in contact with process solutions
must be corrosion resistant to concentrated hydrochloric acid solutions.

EXPLANATORY NOTE:

The cell cathodic compartment must be designed to prevent re-oxidation of uranium to its
higher valence state. To keep the uranium in the cathodic compartment, the cell may have an
impervious diaphragm membrane constructed of special cation exchange material. The
cathode consists of a suitable solid conductor such as graphite.

(b) Especialy designed or prepared systems & the product end of the cascade for
taking the U” out of the organic stream, adjusting the acid concentration and
feeding to the eectrochemical reduction cells.

EXPLANATORY NOTE:

These systems consist of solvent extraction equipment for stripping the U™ from the organic
stream into an aqueous solution, evaporation and/or other equipment to accomplish solution
pH adjustment and control, and pumps or other transfer devices for feeding to the
eectrochemical reduction cells A major design concern is to avoid contamination of the
agueous stream with certain metal ions. Consequently for those parts in contact with the
process stream, the system is constructed of equipment made d, or protected by, suitable
materials (such as glass, fluorocarbon polymers, polyphenyl sulphate, polyether sulphone,
and resin-impregnated graphite).

27. 4. *Feed preparation systems(Chemical exchange

Especialy designed or prepared systems for producing high-purity uranium chloride
feed solutions for chemical exchange uranium isotope separation plants.

EXPLANATORY NOTE:

These systems consist of dissolution, solvent extraction and/or ion exchange equipment for
purification and electrolytic cells for reducing the uranium U or U** to U™, These systems
produce uranium chloride solutions having only a few parts per million of metallic impurities
such as chromium, iron, vanadium, molybdenum and other bivalent or higher multi-valent
cations. Materials of construction for portions of the system processing high-purity U?®
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include glass, fluorocarbon polymers, polyphenyl sulphate or polyether sulphone plasticlined
and resin-impregnated graphite

27. 5. *Uranium oxidation systems(Chemical exchange)

Especially designed or prepared systems for oxidation of U™ to U™ for return to the
uranium isotope separation cascade in the chemica exchange enrichment process.

EXPLANATORY NOTE:

These systems may incor porate eguipment such as:

Equipment for contacting chlorine and oxygen with the agqueous effluent from the isotope
separation equipment and extracting the resultant U™ into the stripped organic stream
returning from the product end of the cascade;

Equipment that separates water from hydrochloric acid so that the water and the
concentrated hydrochloric acid may be reintroduced to the process at the proper locations.

27. 6. *Fadgt-reacting ion-exchange resins/adsor bents (Ion exchange)

Fast-reacting ion-exchange resins or adsorbents especialy designed or prepared for
uranium enrichment using the ion exchange process, including porous macroreticular
resns, and/or pellicular structures in which the active chemtal exchange groups are
limited to a coating on the surface of an inactive porous support structure, and other
composite structures in any suitable form including particles or fibres. These ion
exchange resing/adsorbents have diameters of 0.2 mm or less ard must be chemically
resistant to concentrated hydrochloric acid solutions, as well as physically strong
enough s0 as not to degrade in the exchange columns. The resing/adsorbents are
especialy designed to achieve very fast uranium isotope exchange kinetics (exchange
rate half-time of less than 10 seconds) and are capable of operating at a temperature
in the range of 100°C to 200°C.

27. 7. *lon exchange columns (lon exchange)

Cylindrical columns greater than 1000 mm in diameter for containing and supporting
packed beds of ion exchange resin/adsorbent, especialy designed or prepared for
uranium enrichment using the ion exchange process. These columns are mede of, or
protected by, materials (such as titanium or fluorocarbon plastics) resistant to
corrosion by concentrated hydrochloric acid solutions and are capable of operating at
atemperature in the range of 100°C to 200°C and pressures above 0.7 MPa.

27. 8 *lon exchange reflux systems (lon exchange)

(a) Especialy designed or prepared chemical or electrochemica reduction systems
for regeneration of the chemical reducing agent(s) usal in ion exchange uranium
enrichment cascades, and

(b) Especially designed or prepared chemical or electrochemical oxidation systems
for regeneration of the chemical oxidizing agent(s) used in ion exchange uranium
enrichment cascades.

EXPLANATORY NOTE:

The ion exchange enrichment process may use, for example, trivalent titanium (Ti"®) as a
reducing agent in which case the reduction system would regenerate Ti*® by reducing Ti**.

80



The process may use for example trivalent iron (F€®) as an oxidant in which case the
oxidation system would regenerate Fe by oxidizing Fe2

28. *Systems, equipment and componentsfor usein laser based enrichment plants.

INTRODUCTORY NOTE:

Present systems for enrichment processes using lasers fall into two categories. those in which
the process medium is atomic uranium vapour and those in which the process medium s the
vapour of an uranium compound. Common nomenclature for such processes include:

First category - atomic vapor laser isotope separation (AVLISor SLVA);

Second category - molecular laser isotope separation (MLIS or MOLIS); and

Chemical reaction by isotope selective laser activation (CRISLA).

The systems, equipment and components for laser enrichment plants embrace;

i) Devices to feed uranium metal vapor (for selective photo-ionization) or devices to
feed the vapor of a uranium compound (for photo-dissociation or chemical
activation);

ii) Devicesto collect enriched and depleted uranium metals as 'product' and 'tails in the
first category, and devices to collect dissociated or reacted compounds as 'products
and unaffected material as 'tails in the second category;

iii) Process laser systemsto selectively excite the uranium-235 species; and
iv) Feed preparation and product conversion equipment.

The complexity of the spectroscopy of uranium atoms and compounds may require
incorporation of any of a number of available laser technologies.

EXPLANATORY NOTE:

Many of the items listed in this section come into direct contact with uranium metal vapor or
liquid or with process gas consisting of UF or a mixture of UF ;and other gases. All surfaces
that come into contact with the uranium or UF, are wholly made of, or protected by,
corrosion-resistant materials. For the purposes of the section relating to laser-based
enrichment items, the materials resistant to corrosion by vapor or liquid uranium metal or
uranium alloys include yttria-coated graphite and tantalum; and the materials resistant to
corrosion by UF, include copper, stainless steel, aluminium, aluminium alloys, nickel or
alloys containing 60% or more nickel and UFsresistant fully fluorinated hydrocarbon

polymers.

28. 1. *Uranium vaporization systems(AVLIS)
Especialy designed or prepared uranium vaporization systems which contain high-
power strip or scanning electron beam guns with a delivered power on the target of
more than 2.5 kW/cm.

28. 2 *Liquid uranium metd handling systems(AVLIS)

Especialy designed or prepared liquid metal handling systems for molten uranium or
uranium aloys, consisting of crucibles and cooling equipment for the crucibles.
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EXPLANATORY NOTE:

The crucibles and other parts of this system that come into contact with molten uranium or
uranium alloys are made of, or protected by, material of suitable corrosion and heat
resstance. Quitable materials include tantalum, yttria-coated graphite, graphite coated with
other rare earth oxides or mixtures thereof.

28. 3. *Uranium metal 'product’ and 'tails collector assemblies (AVLIS)

Especialy designed or prepared ‘product’ and 'tails collector assemblies for uranium
metal in liquid or solid form.

EXPLANATORY NOTE:

Componentsfor these assemblies are made of, or protected by, materials resistant to the heat
and corrosion of uranium metal vapor or liquid (such as yttria-coated graphite or tantalum)
and may include pipes, valves, fittings, gutters, feed-throughs, heat exchangers and collector
plates for magnetic, electrostatic or other separation methods.

28. 4. *Separator module housings (AVLIS)

Especialy designed or prepared cylindrical or rectangular vessels for containing the
uranium metal vapor source, the electron beam gun and the ‘product' and ‘'tails
collectors.

EXPLANATORY NOTE:

These housings have multiplicity of ports for electrical and water feed-throughs, laser beam
windows, vacuum pump connections and instrumentation diagnostics and monitoring. They
have provisions for opening and closure to allow refurbishment of internal components.
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*Super sonic expansion nozzles (MLI1S)

Especialy designed or prepared supersonic expansion nozzles for cooling mixtures of
UFs and carrier gasto 150 K or less and which are corrosion resistant to UFs.

*Uranium pentafluoride product collectors (MLI1YS)

Especially designed or prepared uranium pentafluoride (UFs) solid product collectors
consisting of filter, impact or cyclone-type collectors, or combinations thereof and
which are corrosion resistant to the UF s/UF; environment.

*UFg/carrier gas compressors (MLIS)

Especialy designed or prepared compressors for UFs carrier gas mixtures, designed
for long term operation in a UFs environment. The components of these compressors
that come into contact with process gas are made of, or protected by, materials
resistant to corrosion by UFe.

*Rotary shaft seals(MLIS)

Especialy designed or prepared rotary shaft sedls, with seal feed and seal exhaust
connections, for ®aling the shaft connecting the compressor rotor with the driver
motor so as to ensure a reliable seal against outleakage of process gas or in-leskage

of air or sedl gas into the inner chamber of the compressor which is filled with a
UF¢/carrier gas mixture.

*Fluorination systems(ML1YS)

Especially designed or prepared systems for fluorinating UF 5 (solid) to UF¢ (gas).

EXPLANATORY NOTE:

These systems are designed to fluorinate the collected UF 5 powder to UF for subsequent
collection in 'product’ containers or for transfer as feed to MLIS units for additional
enrichment. In one approach the fluorination reaction may be accomplished within the
isotopic separation systemto react and recover directly off the 'product’ collectors. In another
approach, the UFs powder may be removed/transferred from the 'product’ collectors into a
suitable reaction vessdl (eqg., fluidized-bed reactor, screw reactor or flame tower) for
fluorination. In both approaches, equipment for storage and transfer of fluorine (or other
suitable fluorinating agents) and for collection and transfer of UF ¢ are used.

28. 10. *UFg mass spectrometers/ion sources (MLIS)

Especialy designed or prepared magnetic or quadrupole mass spectrometers cgpable
of taking 'on-line samples of feed, 'product’ or 'tails, from UFs gas streams and
having al the following characteristics:

(@ Unit resolution for mass greater than 320;

(b) lon sources constructed of or lined with nichrome or monel or nickel plated;

(c) Electron bombardment ionization sources; and

(d) Collector system suitable for isotopic analysis.
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28. 11. *Feed systemgs/'product' and 'tails withdrawal systems(MLIS)

Especialy designed or prepared process systems or equi pment for enrichment plants
made of, or protected by, materids resistant to corrosion by UF¢ including:

(@ Feed autoclaves, ovens, or systems used for passing UFs to the enrichment
process,

(b) Desublimers (or cold traps) used to remove UFgfrom the enrichment process for
subsequent transfer upon hegting;

(c) Solidification or liquefaction stations used to remove UF¢ from the enrichment
process by compressing and converting UF¢ to aliquid or solid form; and

(d) 'Product’ or 'tails stations used for transferring UFs into containers.
28. 12. *UF¢lcarrier gas separation systems (MLIS)

Especially designed or prepared process systems for separating UFs from carrier gas.
The carrier gas may be nitrogen, argon, or other gas.

EXPLANATORY NOTE:
These systems may incor porate equipment such as:

i) Cryogenic heat exchangers or cryoseparators capable of temperatures of -120°C or
less, or

ii) Cryogenic refrigeration unitscapable of temperatures of -120°C or less, or
iii) UF¢cold trapscapable of temperatures of -20°C or less.
28. 13. *Laser systems (AVLIS, MLIS and CRISLA):
Laser systems especialy designed or prepared for the separation of uranium isotopes.
EXPLANATORY NOTE:

The laser system for the AVLIS process usually consists of two lasers. a copper vapor laser
and a dye laser. The laser system for MLIS usually consists of a CO, or excimer laser and a

multi-pass optical cell with revolving mirrors at both ends. Lasers or laser systems for both
processes require a spectrum frequency stabilizer for operation over extended periods of
time.
28. 14. Lasers, laser amplifiers and oscillator s as follows:
(@ Copper vapor lasershaving both of the following characteristics:
(i) Operating at wavelengths between 500 and 600 nm; and
(i) Anaverage output power equal to or greater than 40 W;

(b) Argon ion lasers having both of the following characteristics:

(i) Operating at wavelengths between 400 and 515 nm; and
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(i) 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:

() Pulseexcited and Q-switched with a pulse duration equd to or greater than
1 ns, and having either of the following:

(A) A single-transverse mode out put 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

(i) Incorporating frequency doubling to give an output wavelength
between 500 and 550 nm with an average output power of
greater than 40 W;

(d) Tunable pulsed single-mode dye laser oscillators having al of the following
characterigtics:

(i) Operating a wavelengths between 300 and 800 nm;
(i) Anaverage output power greater than 1 Wi,

(iii) A repetition rate greater than 1 kHz; and

(iv) Pulsewidth lessthan 100 ns;

(© Tunable pulsed dye laser amplifiers and oscillators having al of the following
characteristics:

(i) Operating a wavelengths between 300 and 800 nm;
(i) Anaverage output power greater than 30 W;

(i) A repetition rate greater than 1 kHz; and

(iv) Pulsewidth lessthan 100 ns;

NOTE
Item 28.14(e) above does not include single mode oscillators.

(f) Alexandrite lasers having dl of the following characteristics:
(i) Operating at wavelengths between 720 and 800 nm;
(i) A bandwidth of 0.005 nm or less,
(iii) A repetition rate greater than 125 Hz; and

(iv) An average output power greater than 30 W

85



(9) Pulsed carbon dioxide lasers having al of the following characterigtics.
() Operating at wavelengths between 9000 and 11000 nm;
(i) A repetition rate greater than 250 Hz;
(iii) Anaverage output power greater than 500 W; and
(iv) Pulse width of less than 200 ns;

NOTE

Item 28.14(g) above does not include the higher power (typically 1 to 5 kW) industrial CO,
lasers used in applications such as cutting and welding, as these latter lasers are either
continuous wave or are pulsed with a pulse width greater than 200 ns.

(h) Pulsed excimer lasers (XeF, XeCl, KrF) having al of the following
characteristics:

(i) Operating at wavel engths between 240 and 360 nm;
(ii) Repetition rate geater than 250 Hz; and
(iii) An average output power greater than 500 W;

(i) Para-hydrogen Raman shifters designed to operate at 16 nm output wavelength
and at a repetition rate greater than 250 Hz.

() Integrated pulse dye lasers having both of the following characteristics:
(i) A wavelength of 589 nm; and
(ii) An average power greater than 10 W;
28. 15. AVLIS systemsfor stableisotopes

Atomic vapor laser isotope separation (AVLIS) systems for enriching stable isdtopes
of biological, medica, or industrial interest.

29. * Systems, equipment, and componentsfor usein plasma separ ation
enrichment plants

INTRODUCTORY NOTE:

In the plasma separation process a plasma of uranium ions passes through an electric field
tuned to the U ion resonance frequency so that they preferentially absorb energy and
increase the diameter of their corkscrew-like orhits. lons with a large-diameter path are
trapped to produce a product enriched in ?**U. The plasma, which is made by ionizing
uranium vapor, is contained in a vacuum chamber with a high-strength magnetic field
produced by a superconducting magnet. The main technological systems of the process
include the uranium plasma generation system, the separator module with superconducting
magnet and metal removal systems for the collection of 'product’ and 'tails.
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20. 1L *Microwave power sourcesand antennae

Especially designed or prepared microwave power sources and antennae for
producing or accelerating ions and having both of the following characteristics:

(a) Greater than 30 GHz frequency; and
(b) Gresater than 50 kW mean power output for ion production.
29. 2 *lon excitation coils

Especialy designed or prepared radio frequency ion excitation coils for frequencies
of more than 100 kHz and capable of handling more than 40 kW mean power.

20. 3 *Uranium plasma generation systems

Especially designed or prepared systems for the generation of uranium plasma, which
may contain high-power strip or scanning electron beam guns with a delivered power
on the target of more than 2.5 kW/cm.

20. 4. *Liquid uranium metal handling systems

Especially designed or prepared liquid metal handling systems for molten uranium or
uranium aloys, consisting of crucibles and cooling equipment for the crucibles.

EXPLANATORY NOTE:

The crucibles and other parts of this system that come into contact with molten uranium or
uranium alloys are made of, or protected by, materials of suitable corrosion and heat
resstance. SQuitable materials include tantalum, yttria-coated graphite, graphite coated with
other rare earth oxides or mixtures thereof.

20. 5. *Uranium metal 'product' and 'tails collector assemblies

Especialy designed or prepared product and ‘tails collector assemblies for uranium
metal in solid form. These collector assemblies are made of, or protected by,
materials resistant to the heat and corrosion of uranium metal vapor, such as yttria-
coated graphite or tantalum.

29. 6. *Separator module housings

Cylindrical vessels especially designed or prepared for use in plasma separation
enrichment plants for containing the uranium plasma source, radio-frequency drive
coil and the 'product’ and 'tails collectors.

EXPLANATORY NOTE:

These housings have a multiplicity of ports for eectrical feed-throughs, diffusion pump
connections and instrumentation diagnostics and monitoring. They have provisions for
opening and closure to allow for refurbishment of internal components and are constructed of
a suitable non-magnetic material such as stainless steel.
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20. 7. *Superconducting solenoidal €ectromagnets

Superconducting solenoidal  electromagnets having al of the following
characteristics:

(&) Capable of creating magnetic fields of morethan 2 T;
(b) A ratio of length to inner diameter greater than 2;
(c) Aninner diameter greater than 300 mm; and

(d) With amagnetic field uniform to better than 1% over the central % of the inner
volume.

NOTE 1
This item does not prohibit magnets especially designed for and used ‘as part of' medical
nuclear magnetic resonance (NMR) imaging systems. However, such items shall be reported.

NOTE 2

'‘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.

30. *Electromagnetic enrichment plants, systems, equipment and components

INTRODUCTORY NOTE:

In the electromagnetic process uranium metal ions produced by ionization of a salt feed
material (typically UCL,) are accelerated and pass through a magnetic field that has the effect
of causing the ions of different isotopes to follow different paths. The major components of an
dectromagnetic  isotope separator include: a magnetic fild for ion-beam
diversion/separation of the isotopes, an ion source with its acceleration system, and a
collection system for the separated ions. Auxiliary systemsfor the process include the magnet
power supply system, the ion source highvoltage power supply system, the vacuum system,
and extensive chemical handling systemsfor recovery of product and cleaning/recycling of
components.

30. 1 *Electromagnetic isotope separators

Electromagnetic isotope separatorsespecially designed or prepared for the separation
of uranium isotopes and equipment and components therefor, including:

(& lon sources:
Especidly designed or prepared single or multiple uranium ion sources consisting
of a vapor source, ionizer and beam accelerator, constructed of suitable materias
such as graphite, stainless stedl, or copper and capable of providing a tota ion
beam current of 50 mA or geater;

(b) lon collectors
Collector plates consisting of two or more dits and pockets especially designed or

prepared for collection of enriched and depleted uranium ion beams and
constructed of suitable mater ials such as graphite or stainless sted;
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(¢) Vacuum housings:

Especialy designed or prepared vacuum housings for uranium electromagnetic
separators constructed of suitable non-magnetic materials such as stainless steel
and designed for operation at pressures of 0.1 Pa or lower;

EXPLANATORY NOTE:

The housings are especially designed to contain the ion sources, collector plates and water-
cooled liners and have provision for diffusion pump connections and openings and closures
for removal and reingtallation of these components.

0. 2.

0. 3

0. 4.

(d) Magnet pole pieces:
Especialy designed or prepared magnet pole pieces used to maintain a constant
magnetic field within an electromagnetic isotope separator and to transfer the
magnetic field between adjoining separators.

*High voltage power supplies

Especially designed or prepared highvoltage power supplies for ion sources, having
all of the following characterigtics:

(@ Capable of continuous operation,;

(b) Output voltage of 20,000 V or greater;

(c) Output current of 1 A or greater; and

(d) Voltage regulation of better than 0.1% over atime period of 8 hours.
*Magnet power supplies

Especialy designed or prepared high-power direct current magnet power supplies
having dl of the following characteristics:

(@ Capable of continuously producing a current of 500 A or gresater;
(b) Atavoltage of 100V or greater; and

(c) With a current or voltage regulation better than 0.1% over a time period of 8
hours.

*High-power, direct current power supplies, other than those specified in 30.3,
having baoth of the following characteristics:

(@ Capable of continuoudy producing over a time period of 8 hours, 100 V or
greater with current output of 500 A or greeter; and

(b) Current or voltage stability better than 0.1% over atime period of 8 hours.
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30. 5. *High-voltage, direct current power supplies, other than those specified in 30.2,
having both of the following characteristics:

(a) Capable of continuously producing, over a time period of 8 hours, 20,000 V or
greater with current output of 1 A or greater; and

(b) Current or voltage stability better than 0.1% over atime period of 8 hours

30. 6. Vacuum pumps having all of the following char acteristics:
(@ 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 NOTE

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

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

30. 7. *Electromagnetic isotope separators other than those specified in 30.1 designed
for or equipped with single or multiple ion sour ces capable of providing a total
ion beam current of 50 mA or greater.

TECHNICAL NOTE
A single 50 mA ion source cannot produce more than 3 g of separated highly enriched
uranium (HEU) per year from natural abundance feed.

NOTE 1

Item 30.7 includes separators capable of enriching stable isotopes as well as those for
uranium.

NOTE 2

Item 30.7 includes separators with ion sources and collectors both in the magnetic field and
those configurations in which they are external.
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ANALYTICAL INSTRUMENTSAND PROCESS CONTROL

SYSTEMS USED IN URANIUM ENRICHMENT

31. *Mass spectrometers

M ass spectrometers capable of measuring ions of 230 atomic mass units or greater and
having aresolution of better than 2 partsin 230, and ion sources, as follows:

31 1

31 2

3L 3.

3L 4

31.5.

3L 6.

3L 7.

Inductively coupledplasma mass spectrometers (ICP/MS);
Glow discharge mass spectrometers (GDM S);
Thermal ionization mass spectrometers (TIMS);

*Electron bombar dment mass spectrometer s which have a sour ce chamber
constructed from or lined with or plated with materials resstant to UFy;

Molecular beam mass spectrometer s having both of the following
characterigtics:

(@ A source chamber constructed from or lined with or plated with stainless stedl or
molybdenum, and

(b) equipped with acold trap capable of cooling to 193 K (-80°C) or less,.

*Molecular beam mass spectrometer s having a sour ce chamber constructed
from or lined with or plated with materialsresistant to UF6.

*Mass spectrometers equipped with a microfluorination ion sour ce designed for
use with actinides or actinidefluorides.

32. Enrichment plant instrumentation and process control systems

Instrumentation for monitoring temperature, pressure, pH, fluid leve or flow rate
especially designed to be corrosion resistant to UF by being made of, or protected by,
any of the following materials:

@
(0)
(©
@
©

Stainless sted!;
Aluminum;
Aluminium aloys;
Nickel; and

Alloys containing 60% or more nickel

33. *Software for the control of uranium enrichment plantsor facilities
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OTHER ISOTOPE SEPARATION PLANTS

34. Heavy water, deuterium and deuterium compound production plants and equipment

INTRODUCTORY NOTE:

Heavy water can be produced by a variety of processes. However, the two processes that have
proven to be commercially viable are the water-hydrogen sulfide exchange process (GS
process) and the ammonia- hydrogen exchange process.

The GS process is based upon the exchange of hydrogen and deuterium between water and
hydrogen sulfide within a series of towers which are operated with the top section cold and
the bottom section hot. Water flows down the towers while the hydrogen sulfide gas circulates
from the bottom to the top of the towers. A series of perforated trays are used to promote
mixing between the gas and the water. Deuterium migrates to the water at low temperatures
and to the hydrogen sulfide at high temperatures. Gas or water, enriched in deuterium, is
removed from the first stage towers at the junction of the hot and cold sections and the
process is repeated in subsequent stage towers. The product of the last stage, water enriched
up to 30% in deuterium, is sent to a distillation unit to produce reactor grace heavy water i.
€., 99.75% deuterium oxide.

The ammonia-hydrogen exchange process can extract deuterium from synthesis gas through
contact with liquid ammonia in the presence of a catalyst. The synthesis gas is fed into
exchange towers and then to an ammonia converter. Inside the towers the gas flows from the
bottom to the top while the liquid ammonia flows from the top to the bottom. The deuteriumis
stripped from the hydrogen in the synthesis gas and concentrated in the ammonia. The
ammonia then flows into an ammonia cracker at the bottom of the tower while the gas flows
into an ammonia converter at the top. Further enrichment takes place in subsequent stages
and reactor grade heavy water is produced through final distillation. The synthesis gas feed
can be provided by an ammonia plant that, in turn, can be constructed in association with a
heavy water ammonia-hydrogen exchange plant. The ammonia-hydrogen exchange process
can also use ordinary water as a feed source of deuterium.

Many of the key equipment items for heavy water production plants using the GS or the
ammonia-hydrogen exchange processes are common to several segments of the chemical and
petroleum industries. Thisis particularly so for small plants using the GS process. However,
few of the items are available 'off-the-shelf. The GS and the ammonia-hydrogen processes
require the handling of large quantities of flammable, corrosive and toxic fluids at elevated
pressures. Accordingly, in establishing the design and operating standard for plants and
equipment using these processes, careful attention to the materials selection and
specifications is required to ensure long service life with high safety and reliability factors.
The choice of scale is primarily a function of economics and need. Thus, most of the
equipment items would be prepared according to the requirements of the customer.

Finally, it should be noted that, in both the GS and the ammonia-hydrogen exchange process,
items of equipment which individually are not especially designed or prepared for heavy
water production can be assembled into systems which are especially designed or prepared
for producing heavy water. The catalyst prodiction system used in the ammoniahydrogen
exchange process and water distillation systems used for the final concentration of heavy
water to reactor grade in either process are examples of such systems.

The items of equipment which are especially designed or prepared for the production of

heavy water utilizing either the water-hydrogen sulfide exchange process or the ammonia-
hydrogen exchange process include the following:
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3. 1L Water-hydrogen sulfide exchange towers

3.

A 3.

A 4

A

A

5.

6.

Exchangetowers especially designed or prepared for the production of heavy water
utilizing the water -hydrogen sulfide exchange process having al of the following
characteristics:

(@ Constructed of fine carbon stedl (such as ASTM A516);

(b) Diametersof 6 mto 9 m;

(c) Capable of operating at pressures greater than or equal to 2 MPa; and
(d) With acorrosion dlowance of 6 mm or gregter.

Blowers and compressors

Single stage, low head (i.e, 0.2 MPa) centrifugal blowers or compressors for
hydrogen sulfide gas circulation (i.e., gas containing more than 70% HS) especidly
designed or prepared for heavy water production utilizing the water -hydrogen sulfide
exchange process. These blowers or compressors have a throughput capacity greater
than or equal to 56 m¥/second while operating at pressures greater than or equal to 1.8
MPa suction and have sedls designed for wet H,S service.

Ammoniahydrogen exchange towers

Ammoniahydrogen exchange towers greater than or equal to 35 m in height with
diameters of 1.5 m to 2.5 m capable of operating at pressures greater than 15 MPa
especialy designed or prepared for heavy water production utilizing the anmonia-
hydrogen exchange process. These towers aso have at least one flanged axia
opening of the same diameter as the cylindrica part through whic h the tower internals
can be inserted or withdrawn.

Tower internals and stage pumps

Tower internals and stage pumps especialy designed or prepared for towers for
heavy water production utilizing the ammoniahydrogen exchange process. Tower
internals include especially designed stage contactors which promote intimate
gas/liquid contact. Stage pumps include especialy designed stbmersible pumps for
circulation of liquid ammonia within a contacting stage internal to the stage towers.
Ammonia crackers

Ammonia crackers with operating pressures greater than or equa to 3 MPa
especialy designed or prepared for heavy water production utilizing the ammonia-
hydrogen exchange process.

Infrared absorption analyzers

Infrared absorption analyzers capable of 'on-line' hydrogen/deuterium ratio analysis
where deuterium concentrations are equal to or greater than 90%.
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3. 7. Catalytic burners
Catalytic burners for the conversion of enriched deuterium gas into heavy water
especialy designed or prepared for heavy water production utilizing the ammonia-
hydrogen exchange process.
3. 8. Heavy wate upgrade systems
Complete heavy water upgrade systems, or columns therefor, especialy designed or
prepared for the upgrade of heavy water to reactor-grade deuterium concentration.
EXPLANATORY NOTE

These systems, which usually employ water digtillation to separate heavy water from light
water, are especially designed or prepared to produce reactor-grade heavy water (i.e.,
typically 99.75% deuterium oxide) from heavy water feedstock of lesser concentration.

34.9. Platinized catalysts

34. 10.

A 11

A 12

Platinized catalysts especialy 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 .

Specialized packing

Specialized packings which may be used in separating heavy water from ordinary
water, having both of the following characteristics:

(@ Made of phosphor bronze mesh chemically treated to improve wettability; and
(b) Designed to be used in vacuum digtillation towers.
Circulating pumps

Pumps circulating solutions of diluted or concentrated potassum amide catalyst in
liquid ammonia (KNHZNHs) with al of the following characterigtics:

(@ Airtight (i.e, hermetically sedled);
(b) A capacity greater than 8.5 m¥h; and
(c) Either of the following characteristics:

() For concentrated potassium amide solutions (1% or greater), operating
pressure of 1.560 MPa; or

(i) For dilute potassium amide solutions (less than 1%), operating pressure of
20-60 M Pa.

Turboexpanders

Turboexpanders or turboexpander -compressor sets having both of the following
characterigtics:
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(@ Designed for operation with an outlet temperature of 35 K (- 238 °C) or less; and
(b) Designed for athroughput of hydrogen gas of 1000 kg/h or greater.
3. 13. Water-hydrogen sulfide exchange tray columns and internal contactors

(8 Water-hydrogen sulfide exchange tray columns, having al of the following
characteristics:

(i) Can operate at pressures of 2 MPa or gregter;

(i) Congructed of carbon steel having an austentitic ASTM (or equivaent
standard) grain size number of 5 or greater; and

(iii) With adiameter of 1.8 m or gregter.

(b) Interna contactors for the water-hydrogen sulfide exchange tray columns
specified in item 34.13(a).
TECHNICAL NOTE:
Internal contactors of the columns are segmented trays which have an effective assembled
diameter of 1.8 m or greater; are designed to facilitate countercurrent contacting and are
congtructed 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.

34. 14. Hydrogen cryogenic distillation columnshaving all of the following
characterigtics:

(@ Designed to operate with interna temperatures of -238°C (35 K) or less,
(b) Designed to operate at internal pressure of 0.5 to 5 MPa (5 to 50 atmospheres);
(c) Constructed of either:

(i) Stainless steel of the 300 series with low sulfur content and with an

austenitic ASTM (or equivaent standard) grain size number of 5 or greater;
o

(i) 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.
3. 15. Ammoniasynthesis converters
Ammonia 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.
35. *Plantsfor the separation of lithium 6 and specially designed equipment ther efor

Lithium isotope separdion facilities or plants, and equipment therefor, as follows:

3. 1. *Facilities or plantsfor the separation of lithium isotopes;
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35. 2 *Equipment for the separation of lithium isotopes, as follows:

(@ Packed liquid-liquid exchange columns especidly designed for lithium
amalgams;

(b) Mercury or lithium amalgam pumps;

(c) Lithium amagam electrolysis cells;

(d) Evaporators for concentrated lithium hydroxide solution.
36. * Tritium facilities or plants, and equipment therefor

36. L *Facilities or plantsfor the production, recovery, extraction, concentration or
handling of tritium;

36. 2 *Equipment for tritium facilities or plants, asfollows:

(@ Hydrogen or helium refrigeration units capable of cooling to 23 K (-250 °C) or
less, with heat removal capacity greater than 150 W,

(b) Hydrogen isotope storage or purification systems using metal hydrides as the
storage or purification medium.

NOTE:
See also item 18.
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URANIUM AND PLUTONIUM CONVERSION PLANTSAND
EQUIPMENT

INTRODUCTORY NOTE: 1
Uranium conversion plants and systems may perform one or more transformations from one
uranium chemical species to ancther, including:

i) Conversion of uranium ore concentrates to UO;
ii) Conversion of UO; to UOy;

iii) Conversion of uranium oxidesto UF 4 or UF
iv) Conversion of UF ¢ to UF 4

v) Conversion of UF,to UFg

vi) Conversion of UF, to uranium metal;

vii) Conversion of uranium fluorides to UO,,

viii) Conversion of uranium oxides to UCl,.

The above listing is hot exhaustive. 1t covers only the major conversion methods. All systems
that convert uranium to and from various chemical species are covered by this section,
whether or not they are specifically listed.

Many of the key equipment items for uranium conversion plants are comma to several
segments of the chemical process industry. For example the types of equipment employed in
these processes may include furnaces, rotary kilns, fluidized bed reactors, flame tower
reactors, liquid centrifuges, distillation columns and liquidliquid extraction columns.
However, few of the items are available 'off-the-shelf'; most would be prepared according to
the requirements and specifications of the customer. Particular care in designing for the
criticality hazards associated with highly enriched uranium is essential. In some instances,
special design and construction considerations are required to address the corrosive
properties of some of the chemicals handled (HF, F,, CIF5, and uranium fluorides). Finally,
it should be noted that, in all d the uranium conversion processes, items of equipment
which individually are not especially designed or prepared for uranium conversion can be
assembled into systems which are especially designed or prepared for use in uranium
conversion.

INTRODUCTORY NOTE 2
Plutonium conversion plants and systems perform one or more transformations from one
plutonium chemical species to another including:
i) Conversion of plutonium nitrate to PuO;
ii) Conversion of PuO, to PuF 4
iii) Conversion of PuF, to plutonium metal.
Plutonium conversion plants are normally associated with reprocessing facilities, but may

also be associated with plutonium fuel fabrication facilities. Many of the key equi pment items
for plutonium conversion plants are common to several segments of the chemical process
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industry. For example, the types of equipment employed in these processes may include:
furnaces, rotary kilns, fluidized bed reactors, flame tower reactors, liquid centrifuges,
digtillation columns, and liquid-liquid extraction columns. Hot cells glove boxes, and remote
manipulators may also be required. However, few of the items are available 'off-the-shelf';
most would be prepared according to the requirements and specifications of the customer.
Particular care in designing for the special radiological, toxicity, and criticality hazards
associated with plutonium is essential. In some instances, special design and construction
considerations are required to address the corrosive properties of some of the chemicals
handled (e.g. HF). Finally, it should be noted that, for all plutonium conversion processes,
items of equipment which individually are not especially designed or prepared for
plutonium conversion can be assembled into systems which are especially designed or
prepared for usein plutonium conversion.

37. Specially designed or prepared systems for the conversion of uranium ore
concentratesto UOsconversion systems

EXPLANATORY NOTE

Conversion of uranium ore concentrates to UO; can be performed by first dissolving the ore
in nitric acid and extracting purified uranyl nitrate using a solvent such as tributyl phosphate.
Next, the uranyl nitrate is converted to UO, either by concentration and denitration, or by
neutralization with gaseous ammonia to produce ammonium diuranate with subsegquent
filtering, drying, and calcining.

38. *Specially designed or prepared systems for the conversion of UO ;to UFs

EXPLANATORY NOTE:
Conversion of UO; to UF¢ can be performed directly by fluorination. The process requires a
source of fluorine gasor chlorine trifluoride.

39. Specially designed or prepared systems for the conversion of UOsto UO;

EXPLANATORY NOTE:
Conversion of UO; to UO, can be performed through reduction of UO; with cracked
ammonia gas or hydrogen.

40. *Specially designed or prepared systems for the conversion of UOzto UF,

EXPLANATORY NOTE:
Conversion of UO, to UF,, can be performed by reacting UO, with hydrogen fluoride gas
(HF) or freon gas at 300-500 °C.

41. *Specially designed or prepared systems for the conversion of UF ,to UFg

EXPLANATORY NOTE:

Conversion of UF, to UF¢ is performed by exothermic reaction with fluorine in a tower
reactor. UF; is condensed from the hot effluent gases by passing the effluent stream through
acold trap cooled to -10°C (263 K). The process requires a source of fluorine gas.

42. *Specially designed or prepared systems for the conversion of UFsto U metal
EXPLANATORY NOTE:
Conversion of UF, to U metal is performed by reduction with magnesium (large batches) or

calcium (small batches). Thereaction is carried out at temperatures above the melting point
of uranium (1130°C).
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43. *Specially designed or prepared systems for the conversion of UFsto UO,

EXPLANATORY NOTE:

Conversion of UF to UO, can be performed by one of three processes. In the first, UFgis
reduced and hydrolyzed to UO, using hydrogen and steam. In the second, UF g is hydrolyzed
by solution in water, ammonia is added to precipitate ammonium diuranate, and the
diuranateis reduced to UO, with hydrogen at 820°C. In the third process, gaseous UF 4 CO,
and NH, are combined in water, precipitating ammonium uranyl carbonate. The ammonium
uranyl carbonate is combined with steam and hydrogen at 500-600°C to yield UO,. UFto
UO, conversion is often performed as the first stage of a fuel fabrication plant.

44. * Specially designed or prepared systems for the conversion of UFsto UF,

EXPLANATORY NOTE:
Conversion of UF ¢ to UF 4 is performed by reduction with hydrogen.

45. *Specially designed or prepared systems for the conversion of UO,to UCI,

EXPLANATORY NOTE:

Conversion of UO, to UCI, can be performed by reacting UO, with CCl, at high temperature.
In the first, UQ, is reacted with carbon tetrachloride (CCl,) at approximately 400°C. In the
second, UQ, is reacted at approximately 700°C in the presence of carbon black (CAS 1333-
86-4), carbon monoxide, and chlorine to yield UCI,.

46. * Fluorine production eectrolytic cells

Electrolytic cells for fluorine production with an output capacity greater than 10 g of
fluorine per hour and especialy designed parts and accessories therefor.

47. * Plutonium nitrate to oxide conversion systems

EXPLANATORY NOTE

The main functions involved in this process are: process feed storage and adjustment,
precipitation and solid/liquor separation, calcination, product handling, ventilation, waste
management, and process control. The process systems are particularly adapted so as to
avoid criticality and radiation effects and to minimize toxicity hazards. In most reprocessing
facilities, this process involves the conversion of plutonium nitrate to plutonium dioxide.
Other processes can involve the precipitation of plutonium oxalate or plutonium peroxide

48. *Plutonium metal production systems

EXPLANATORY NOTE

This process usually involves the fluorination of plutonium dioxide, normally with highly
corrosive hydrogen fluoride, to produce plutonium fluoride which is subsequently reduced
using high purity calcium metal to produce metallic plutonium and calcium fluoride dag.
The main functions involved in this process are fluorination (e.g. involving equipment
fabricated or lined with a precious metal), metal reduction (e.g. employing ceramic
crucibles), dag recovery, product handling, ventilation, waste management, and process
control. The process systems are particularly adapted so as to avoid criticality and radiation
effects and to minimize toxicity hazards. Other processes include the fluorination of
plutonium oxalate or plutonium peroxide followed by reduction to metal.
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NUCLEAR REACTORS AND EQUIPMENT

49. Nuclear reactors andequipment

49. 1. Complete nuclear reactors

Nuclear reactors capable of operation so as to maintain a controlled self-sustaining,
fission chain reaction.

EXPLANATORY NOTE:

A nuclear reactor basically includes the items within or attached directly to the reactor
vessdl, the equipment which controls the level of power in the core, and the components which
normally contain or come in direct contact with or control the primary coolant of the reactor
core.

49, 2. Nuclear reactor vessals

Meta vessels, or magor shop-fabricated parts therefor, especialy designed or
prepared to contain the core of anuclear reactor as well as relevant reactor internals.

EXPLANATORY NOTE:
Thereacta vessel head is covered by item 49.2 as a major shop-fabricated part of a reactor
vessal.

49. 3. Nuclear reactor fuel charging and discharging machines

Manipulative equipment especially designed or prepared for inserting or removing
fuel in anuclear resctor.

EXPLANATORY NOTE:

The items noted in 49.3 are capable of on-load operation or employing technically

sophisticated positioning or alignment features to allow complex off-load fueling operations

such as those in which direct viewing or access to the fuel is not normally available.

49. 4. Nuclear reactor control rods and equipment
Especialy designed or prepared rods, support or suspension structures therefore, rod
drive mechanisms or rod guide tubes to control the fission process rate in a nuclear
reactor.

49. 5 Nuclear reactor pressure tubes

Tubes which are especially designed or prepared to contain fuel elements and the
primary coolant in a reactor a an operating pressure in excess of 50 atmospheres.

49. 6. Zirconiumtubes
Zirconium metal and dloys in the form of tubes or assemblies of tubes, especidly

designed or prepared for use in a reactor and in which the relation of hafnium to
zirconium is less than 1:500 parts by weight.
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49. 7. Primary coolant pumps

Pumps especialy designed or prepared for circulating the primary coolant for nuclear
reactors.

EXPLANATORY NOTE:

Especially designed or prepared pumps may include elaborate sealed or multi-sealed system
to prevent leakage of primary coolant, canneddriven pumps and pumps with inertial mass
systems. This definition encompasses pumps certified to NC-1 (or equivalent) standards.

49. 8. Nuclear reactor internals

Nuclear reactor internals especially designed or prepared for use in a nuclear reactor,
including support columns for the core, fuel channels, thermal shields, baffles, core
grid plates, and diffuser plates.

EXPLANATORY NOTE 1

‘Nuclear reactor internal$ are mgjor structures within a reactor vessel which have one or
more functions such as supporting the core, maintaining fuel alignment, directing primary
coolant flow, providing radiation shields for the reactor vessel, and guiding in-core
instrumentation.

EXPLANATORY NOTE: 2

Nuclear reactor internalsare normally supplied by the reactor supplier. In some cases,
certain internal support components are included in the fabrication of the reactor vessdl.
These items are sufficiently critical to the safety and réiability of the operation of the reactor
(and, therefore, to the guarantees and the liability of the reactor supplier), so that their
supply, outside the basic supply arrangement for the reactor itself, would not be common
practice. Therefore, although the separate supply of these unique, especially designed and
prepared, critical, large and expensive items would not necessarily be considered as falling
outside the area of concern, such a mode of supply is considered unlikely.

49. 9. Heat exchangers

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

EXPLANATORY NOTE

Seam generators are especially designed or prepared to transfer the heat generated in the
reactor (primary side) to the feed water (secondary side) for steam generation. In the case of
liquid metal fast breeder reactor for which an intermediate liquid metal coolant loop is also
present, the heat exchangers transferring the heat from the primary side to the intermediate
coolant circuit are understood to be within the scope of control in addition to the steam
generator .

49, 10. Neutron detection and measuring instruments

Especialy designed or prepared neutron detection and measuring instruments for
determining neutron flux levels within the core of anuclear reactor.

EXPLANATORY NOTE

The scope of this entry encompasses in-core and excore instrumentation which measures flux
levels in a large range, typically from 10* neutrons per cn? per second to 10*° neutrons per
cny per second or more. Ex-core refers to those instruments outside the core of a nuclear
reactor as defined in paragraph 49, but located within the biological shielding.
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49. 11. Deuteriumand heavy water

Deuterium, heavy water (deuterium oxide) and any other deuterium compound in
which the ratio of deuterium to hydrogen atoms exceeds 1:5000.

49. 12. Nuclear grade graphite

Graphite having a purity level better than 5 parts per million boron equivalent and
with a density greater than 1.50 g/cm?’.

EXPLANATORY NOTE
Boron equivalent (BE) may be determined experimentally or is calculated as the sum of BE,
for impurities (excluding BEnn Since carbon is not considered an impurity) including
boron, where;

i) BE,(ppm) = CF x concentration of element Z (in ppm);

ii) CF isthe conversion factor : (s,xAg) divided by (Sg X A;) ;

iii) sg and s, are the thermal neutron capture cross sections (in barns) for naturally
occurring boron and eement Z respectively.

49. 13. Nuclear reactor smulators

Electronic simulators especidly designed or prepared to provide full mock-up
simulation of the operation and control of a nuclear reactor.
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NUCLEAR FUEL FABRICATION PLANTS

50. Fuel eement fabrication plantsand equipment

INTRODUCTORY NOTE

Nuclear fudl elements are manufactured from one or more source or special fissionable
materials. For oxide fuels, the most common type of fuel, equipment for pressing pellets,
sintering, grinding and grading will be present. Mixed oxide fuels are handled in glove boxes
(or equivalent containment) until they are sealed in the cladding. In all cases, the fud is
hermetically sealed inside a suitable cladding, which is design to be the primary envelope
encasing the fuel so as to provide sutable performance and safety during reactor operation.
Also, in all cases, precise control of processes, procedures and equipment to extremely high
standards is necessary in order to ensure predictable and safe fuel performance.

EXPLANATORY NOTE
Items d equipment that are considered to fall within the meaning of the phrase 'equipment
for the fabrication of fuel elements' include the equipment which:

Normally comes in direct contract with, or directly processes, or controls, the production
flow of nuclear material;

i) Sealsthe nuclear material within the cladding;

ii) Checksthe integrity of the cladding or the seal; or

iii) Provides for the finishing surface treatment of the sealed fuel.
Such equipment or systems of equipment may include, fa example:

i) Fully automatic pellet inspection stations especially designed or prepared for
checking the final dimensions and surface defects of the fuel pellets;

ii) Automatic welding machines especially designed or prepared for welding end caps
onto the fud pins or rods;

iii) Automatic test and inspection stations especially designed or prepared for checking
the integrity of completed fuel pins or rods.

Typically itemiii includes equipment for:
i) X-ray examination of pin or rod end cap welds,
i) Helium leak detection from pressurized pins or rods; and

iii) Gammaray scanning of the pins or rods to check for correct loading of the fuel
pelletsinside.
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REPROCESSING TECHNOLOGY AND EQUIPMENT

51. *Irradiated Fu e element reprocessing plants and equipment

INTRODUCTORY NOTE:

Reprocessing irradiated fuel separates plutonium and uranium from intensely radioactive
fisson products and other transuranic elements. Different technical processes can
accomplish this separation. However, over the years Purex has become the most commonly
used and accepted process. Purex involves the dissolution of irradiated nuclear fuel in nitric
acid, followed by separation of the uranium, plutonium, and fission products by solvent
extraction using a mixture of tributyl phosphate in an organic diluent.

Purex facilities have process functions similar to each other, including: irradiated fuel
element chopping, fuel dissolution, solvent extraction, and process liquor storage. There may
also be equipment for thermal denitration of uranium nitrate, conversion of plutonium nitrate
to oxide or metal, and treatment of fission product waste liquor to a form suitable for long
term storage or digposal. However, the specific type and configuration of the equipment
performing these functions may differ between Purex facilities for several reasons, including
the type and quantity of irradiated nuclear fuel to be reprocessed and the intended disposition
of the recovered materials and the safety and maintenance philosophy incorporated into the
design of the facility.

A ‘'plant for the reprocessing of irradiated fud elements includes the equipment and
components which normally come in direct contact with, and directly control the irradiated
fuel and the major nuclear material and fission product processing streans.

These processes, including the complete systems for plutonium conversion and plutonium
metal production, may be identified by the measures taken to avoid criticality (e.g. by
geometry), radiation exposure (e.g. by shielding), and toxicity hazards (e.g. by containment).

51. 1 *Irradiated fuel eement chopping machines

INTRODUCTORY NOTE:

This egquipment breaches the cladding of the fuel to expose the irradiated nuclear material to
dissolution. Especially designed metal cutting shears are the most commonly employed,
although advanced equipment, such as lasers, may be used.

Remotely operated equipment especially designed or prepared for usein a
reprocessing plant as identified above and intended to cut, chop, or shear irradiated
nuclear fuel assemblies, bundles, or rods.

51. 2. *Dissolvers

INTRODUCTORY NOTE:

Dissolvers normally receive the chopped-up spent fuel. In these criticality safe vessels, the
irradiated nuclear material is dissolved in nitric acid and the remaining hulls are removed
from the process stream.

Criticdlity safetanks (e.g. small diameter, annular, or dab tanks) especially designed
or prepared for use in areprocessing plant as identified above, intended for
dissolution of irradiated nuclear fuel, and which are capable of withstanding hot,
highly corrosive liquid, and which can be remotely loaded and maintained.
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51. 3. *Solvent extractors and solvent extraction equipment

INTRODUCTORY NOTE:

Solvent extractors both receive the solution of irradiated fuel from the dissolvers and the
organic solution that separates the uranium, plutonium, and fission products. Solvent
extraction equipment is normally designed to meet dtrict operating parameters, such as long
operating lifetimes with no maintenance requirements or adaptability to easy replacement,
simplicity of operation and control, and flexibility for variations in process conditions

Especially designed or prepared solvent extractors such as packed or pulse columns,
mixer settlers or centrifuga contactors for use in a plant for the reprocessing of
irradiated fuel. Solvent extractors must be resistant to the corrosive effect of nitric
acid. Solvent extractors are normally fabricated to extremely high standards
(including specia welding and ingpection and quality assurance and quality control
techniques) out of low carbon stainless stegls, titanium, zirconium, or other high
quality materials.

51. 4. *Chemical holding or storage vessels

INTRODUCTORY NOTE:
Three main process liquor streams result from the solvent extraction step. Holding or storage
vessels are used in the further processing of all three streams, as follows

The pure uranium nitrate solution is concentrated by evaporation and passed to a denitration
process whereit is converted to uranium oxide. This oxide isreused in the nuclear fue cycle.

The intensely radioactive fission products solution is normally concentrated by evaporation
and stored as a liquor concentrate. This concentrate may be subsequently evaporated and
converted to a form suitable for storage or disposal.

The pure plutonium nitrate solution is concentrated and stored pending its transfer to further
process steps. In particular, holding or storage vessels for plutonium solutions are designed
to avoid criticality problems resulting from changes in concentration and form of this stream

Especidly designed or prepared holding or storage vessdls for use in a plant for the
reprocessing of irradiated fuel. The holding or storage vessels must be resistant to the
corrosive effect of nitric acid. They are normally fabricated of materials such as low
carbon stainless steels, titanium, or zirconium, or other high quality materials.
Holding and storage vessels may be designed for the remote operation and
maintenance and may have the following features for control of nuclear criticality:

(@ Walsorinterna structures with a boron equivaent of at least 2%; a

(b) A maximum diameter of 175 mm for cylindrical vessels; or

(c) A maximum width of 75 mm for either adab or annular vessdl.
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51. 5 Hot cellsrelated equipment especially designed or prepared for the handling or
processing of radioisotopesor radiation sourcesin medical and industrial
applications as follows:

(@ High-density (lead glass or other) radiation shielding windows, having al of the
following characteristics, and especially designed frames therefor:

(i) A cold area greater than 0.09 m*
(i) A density greater than 3 g/cm’; and
(iii) A thickness of 100 mm or greater.

TECHNICAL NOTE
In item 51.5(a)(i) abovethe term “cold area’ means the viewing area of the window exposed
to the lowest level of radiation in the design application.

(b) Radiation-hardened TV cameras, or lenses therefor, especialy 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 ionising radiation.

(c) ‘Robots or ‘end-effectors, having either of the following characteristics:

(i) Especialy designed to comply with national safety standards applicable to
handling high explosives (for example, meeting electrical code ratings for
high explosives); or

(i) Especially 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.

(iiif) Control units especially designed for ay of the 'robots or 'end-
effectors specified in item 51.5(c).

NOTE
Item 51.5(c) above does not include 'robots especially designed for nornrnuclear industrial
applications such as automobile paint- spraying booths.

TECHNICAL NOTE 1

In item 51.5(c) above '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:

i) ismultifunctional
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ii) is capable of postioning or orienting material, parts, tools, or special devices
through variable movements in three-dimensional space;

iii) incorporates three or more closed or open loop servo-devices which may include
stepping motors; and d) has “user-accessible programmability’ by means of
teachplayback method or by means of an electronic computer which may be a
programmable logic controller, i.e., without mechanical intervention.

TECHNICAL NOTE 2

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 fedl,
inertial position measuring, optical or acoustic ranging or force or torque measuring
capabilities.

TECHNICAL NOTE 3
In the above definition “user-accessible programmability” means the facility allowing a user
to insert, modify or replace "programs’ by means other than:

i) physical changeinwiring or interconnections
ii) the setting of function controls including entry of parameters

;I'ECH NICAL NOTE 4
The above definition does not include the following devices:

Manipulation mechanisms which are only manually/tel eoperator controllable;

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 eectrical
means,

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;

Non-servo-controlled variable sequence manipulation mechanisms which are automated
moving devices, operating according to mechanically fixed programmed motions. The
"program’ is variable but the seguence proceeds only by the binary signal from
mechanically fixed electrical binary devices or adjustable stops;

Sacker 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.

In item 51.5(d)'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.
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In the above definition “active tooling units” is a device for applying motive power, process
energy or sensing to the workpiece.

(d) Remote manipulatas that can be used to provide remote actions in radiochemical
separation operations or hot cells, having either of the following characteristics:

(i) A capability of penetrating 0.6 m or more of hot cell wall (through-the-wall
operation); or

(i) 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 trandation of human operator actions to a remote operating
arm and terminal fixture. They may be of a master/dave type or operated by joystick or

keypad.

51. 6. *Hot cellsand related equipment especially designed or prepared for the
handling and processing of irradiated nuclear material

EXPLANATORY NOTE:

Small-scale chemical separation of plutonium or uranium or both from irradiated nuclear
material requires radiation protection from fission products gamma activity and from
plutonium toxicity. This separation is normally conducted in especially designed or pr epared
lead- or concrete shielded cells provided with viewing ports made of high-density glass and
remote manipulators. Protection from plutonium toxicity is obtained with an airtight internal
lining of the hot cell normally made of low-carbon steel. Hot cells are provided with an air
extraction system capable of maintaining a dightly negative pressure and equipped with high
efficiency particulate air filters, which prevent the release of aerosols from the hot cell into
the environment.
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INDUSTRIAL EQUIPMENT AND MACHINE TOOLS

52. *Machinetools and machinetool control units

NOTE
Items 52-64 list specific types of machine tools and industrial equipment.

52. 1. *Turning, milling and grindng machines having one or more of the following
characterigtics:

(@ Vacuum chucks suitable for holding hemispherical parts; or
(b) Machinesinstalled within glove boxes or equivalent containment facilities; or
(c) Explosion-proofing features.

52. 2. Machinetoolsfor 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, as

follows;

(@ Machinetools for turning, grinding, milling or any combination thereof with both
of the following characteristics:

(i) Two or more axes that can be coordinated simultaneoudy for contouring
control; and

(i) One or more of the following characterigtics:
(A) Two or more contouring rotary axes, or
(B) One or more contouring tilting spindles; or

(C) Camming (axia displacement) in one revolution of the spindle less
(better) than 0.0008 mm total indicator reading (TIR); or

(D) Run out (out-of-truerunning) in one revolution of the spindle less
(better) than 0.0006 mm TIR for grinding or milling machines, 0.0008
mm TIR for turning machines; or

(E) Positioning accuracies, with al compensations available, less (better)
than either of the following:

() 0.0010 on any rotary axis; or
(I1) The applicable specification from the following:

(i) 0.004 mm along any linear axis (overall positioning) for
grinding machines; or

(i) 0.006 mm dong any linear axis (overall positioning) for
milling machines; or
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(iii) 0.010 mm aong any linear axis (overall positioning) for
turning machines; or

(F) Capable of turning or boring of diameters equal to or greater than 2
meters.

(b) Electricd discharge machines (EDM) asfollows:

() Wire feed BEDMs that have five or more axes that can be coordinated
simultaneoudly for contouring control;

(i) Non-wire feed EDMs that have two or more contouring rotary axes and that
can be coordinated simultaneoudly for contouring control.

(c) Other machine tods for removing metals, ceramics or composites with both of
the following characteristics:

() Remove material by means of any of the following methods:

(A) Water or other liquid jets, including those employing abrasive additives;
or

(B) Electron beam; or
(C) Laser beam; and
(i) Have two or more rotary axes having both of the following characteristics:

(A) Capable of being coordinated simultaneoudly for contouring control; and
(B) Capable of a positioning accuracy of less (better) than 0.003°.

52. 3 Numerical control unitsfor machinetools having either of the following
characterigtics:

(@ Having more than four interpolating axes that can be coordinated simultaneously
for contouring control; or

(b) Having two, three, or four interpobting axes that can be coordinated
simultaneously for contouring control with one or more of the following
characteristics:

(i) Capable of real-time processing of data to modify the tool path during the
machining operation by automatic calculation and maddification of part
program data for machining in two or more axes by means of measuring
cycles and access to source data; or

(i) Capable of receiving directly (online) and processing computer-aided
design (CAD) data for internal preparation of machine instructions; or

(iii) Capable, without modification, according to the manufacturer's technical
specifications, of accepting additional boards that would permit increasing
the number of interpolating axes that can be coordinated simultaneously for
contouring control, above the control levels, even if they do not contain
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these additiona boards.

52. 4. Motion control boards for machine tools specially designed for machine tools
having one or more of the following characteristics:

(@ Providing interpolation in more than four axes, or

(b) Capable of rea time processing of data to modify the tool path during the
machining operation by automatic calculation and modification of part program
data for machining in two or more axes by means of measuring cycles and access
to source data ; or

(c) Capable of receiving directly (on-line) and processing CAD data for interna
preparation of machine instructions.

52.5. Software

(@ Software specialy designed or modified for the development, production, or tse
of equipment listed in 52.2,52.3 or 52.4;

(b) Specific software as follows:

(i) Software to provide adaptive control and having both of the following
characteristics:

(A) For flexible manufacturing units (FMUSs) that consist at least of
equipment described in articles 52 and 54; ad

(B) Capable of generating or modifying in real time processing, part
program data by using the signas obtained simultaneously by means of
at least two detection techniques, such as.

(N Machinevision (optical ranging):;

(1Y Infrared imaging;

(111) Acoustical imaging (acoustical ranging);
(V) Tactile measurement:;

(V) lnertial positioning;

(VI) _Eorce measurement;

(VI1) Torgue measurement;

(i) Software for electronic devices dher than those listed in 52.3 or 52.4 above
that provides numerical control capability equivalent to that specified in
523.

52. 6. Components and parts for machine tools
Components and parts for machine tools included in 52.2 as follows:
(@ Spindle assemblies, consisting of spindles and bearings as a minimal assembly,
with radia (run out) or axial (camming) axis motion in one revolution of the
spindle less (better) than 0.0008 mm TIR,;

(b) Linear position feedback units (e.g. inductive-type devices, graduated scales,
laser, or infrared systems) having, with compensation, an overall accuracy better
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than 800 + (600 x L x 10°% nm, where L equals the effective length in millimetres
of the linear measurement;

NOTE

Item 52.6(b) does not cover 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) Rotary position feedback units (e.g. inductive-type devices, graduated scales,
laser, or infrared systems) having, with compensation, an accuracy less (better)
than 0.00025° of arc;

NOTE 1

Item 52.6(c)does not cover measuring interferometer systems without closed or open loop
feedback, containing a laser to measure side movement errors of machine tools, dimensional
inspection machines, or similar equipment.

NOTE 2
Item 52.6(c) does not cover dimensional inspection machines. Item 54 covers dimensional
ingpection machines.

d) Slide way assemblies consisting of a minimal assembly of ways, bed, and dide
having all of the following characterigtics:

(i) A yaw, pitch, or roll of less (better) than 2 seconds of arc TIR (Ref.1SO 230-
1) over full travel;

(i) A horizontal straightness of less (better) than 2 um per 300 mm length; and

(i) A vertica straightness of less (better) than 2 um over full travel per 300 mm
length;

(© Single point diamond-cutting tool inserts having al of the following
characteristics:

(i) A flawless and chip-free cutting edge when magnified 400 times in any
direction;

(i) A cutting radius out-of-roundness less (better) than 0.002 mm TIR (aso
pesk-to-peak); and
(iii) A cutting radius between 0.1 and 5.0 mm inclusive.
52. 7. Components and sub-assemblies
(@ Specidly designed components or sub-assemblies or printed circuit boards with
mounted components and software capable of upgrading, according to the
manufacturer's specifications, numerical control units, motion control boards,
machine tools, or feedback devices to the specifications described in 52.2,
52.3,52.4, 52.6(b) and 52.6(c);

(b) Compound rotary tables.
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52. 8. Technology

(&) Technology for the production of equipment listed in 52.2, 52.3, 52.4, 52.6, and
52.7.

(b) Other technology for either of the following uses:

(i) Development of interactive graphics as an integrated part in numerical
control units for preparation or modification of part programs; or

(i) Development of integration software for incorporation of expert systems for
advanced decision support of shop floor operations into numerical control
units.

TECHNICAL NOTE
'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.

'Adaptive control’

A control system that adjusts the response from conditions detected during the operation
(Ref.1S0 2806-1980).

‘Camming’ (axial displacement)

Axial displacement in one revolution of the main spindle measured in a plane perpendicular
to the spindle faceplate at a point next to the circumference of the spindle faceplate (Ref.1SO
230 Part 1-1986, paragraph 5.63).

'‘Compound rotary table

A table allowing the workpiece to rotate and tilt about two non-parallel axes, which can be
coordinated simultaneously for contouring control.

‘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.|SO 2806-
1980).
'Digital computer’
Equipment, which can, in the form of one or more discrete variables:

i) Accept data;

ii) Storedata or instructionsin fixed or alterable (writable) storage devices,

iii) Process data by means of a stored sequence of instructions which is modifiable; and

iv) Provide output of data
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N.B. Modifications of a stored sequence of instructions include replacement of fixed storage
devices, but not a physical change in wiring or interconnections.

'flexible manufacturing unit' (FMU)
An entity which includes a combination of at least:

i) A digital computer including its own main storage and its own related equipment;

ii) Two or more of the machines described in items 52, 53, 54 and 55.

N.B. 'flexible manufacturing unit' (FMU) is sometimes also referred to as ‘flexible
manufacturing system' (FMS) or 'flexible manufacturing cell' (FMC).

'Laser’

An assembly of components which produce ccherent light that is amplified by stimulated
emission of radiation.

'‘Main storage

The primary storage for data or instructions for rapid access by a central processing unit. It
consists of the internal storage of a digital computer and any hierarchical extension thereto,
such as cache storage or nonsequentially accessed extended storage.

"Microprogram’

A sequence of éementary instructions, maintained in a special storage, the execution of
which isinitiated by the introduction of its reference instruction into an instruction register.
‘Motion control board'

An electronic assembly specially designed to provide a computer system with the capability to
coordinate simultaneously the motion of axes of machine tools for contouring control.

'Numerical control’

The automatic control of a process performed by a device that makes use of numeric data
usually introduced as the operation isin progress (Ref.ISO 2382).

'Part program

An ordered set of instructions in a language and in a format required to cause operationsto
be effected under automatic control, which is either written in the form of a machine program
on an input medium or prepared as input data for processing in a computer to obtain a
machine program (Ref.1SO 2806-1980).

'Positioning accuracy'

Of numerically controlled machine tools is to be determined and presented in conjunction
with the requirements below:

114



i) Test conditions (1S0/230/2 paragraph 3):

a) 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 dides of the machine will be continuoudly cycled
identically to the way they will be cycled during the accuracy measurements;

b) The machine shall be equipped with any mechanical, eectronic, or software
compensation to be exported with the machine;

¢) Accuracy of measuring equipment for the measurements shall be at least four
times more accurate than the expected machine tool accuracy;

d) Power supply for dide drives shall be as follows:

(A) Line voltage variation shall not be greater than = 10% of nhominal rated
voltage;

(b) Freguency variation shall not be greater than + 2 Hz of normal frequency;
(C) Lineouts of interrupted service are not per mitted.
ii) Test Program (1S0/230/2 paragraph 4):

a) Feed rate (velocity of dides) during 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 50mm per minute;

b) Thelimit of the axis travel to the other without returning to the starting position
for each move to the target position;

€) Axesnot being measured shall be retained at mid-travel during test of an axis

iii) Presentation of test results (1S0/230/2 paragraph 2); The results of the measurements
must include:

a) Positioning accuracy and
b) Themeanreversal error.
'Program’

A sequence of instructions to carry out a processin, or convertible into, a form executable by
an dectronic computer.

'Real -time processing'

Processing of data by an electronic computer in response to an external event according to
time requirements imposed by the external event.

'Robot'
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A manipulation mechanism, which may be of the continuous path or of the point-to-point
variety, may use sensors and has all the following characteristics:

i) Ismultifunctional;

ii) Iscapable of positioning or orienting material, parts, tools or special devices through
variable movements in three-dimensional space;

iii) Incorporates three or more closed or open loop servo-devices which may include
stepping motors; and

iv) Has user-accessible programmability by means of teach/playback method or by
means of an electronic computer, which may be a programmable logic controller, i.e.
without mechanical intervention.

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

a)

b)

d)

e)

f)

Manipulation mechanisms which are only manually/teleoperator controllable;

Fixed sequence manipulation mechanians which are automated moving devices,
operating according to mechanically fixed programmed motions. The programis
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 eectrical means;

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
exchanges of cams) in one or more motion axes are accomplished only through
mechanical operations,

Non-servo-controlled variable sequence manipulation mechanisms which are
automated moving devices, operating according to mechanically fixed
programmed motions. The programis variable, but the sequence proceeds only
by the binary signal from mechanically fixed electrical binary devices or
adjustable stops;

Sacker 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.

Robots specially designed for non-nuclear industrial applications such as
automobile paint-spraying booths.

‘End effector

End effectors include grippers, active tooling units, and any other tooling that is attached to
the base plate on the end of a robot manipulator arm.

'Run out' (out-of-true running)

116



Radial displacement in one revolution of the main spindle measured in a plane perpendicular
to the spindle axis at a point on the external or internal revolving surface to be tested (Ref.
SO 230 Part 1-1986, paragraph 5.61).

'Sensors

Detectors of a physical phenomenon, the output of which (after conversion into a signal that
can be interpreted by a controller) is able to generate programs or modify programmed
instructions or numerical program data. This includes sensors with machine vision, infrared
imaging, acoudtical imaging, tactile fedl, inertial position measuring, optical or acoustic
ranging or force or torque measuring capabilities.

'Software

A collection of one or more programs or microprograms fixed in any tangible medium of
expression.

"Tilting spindle

A tool-holding spindle that, during the machining process, alters the angular sition of its
centre line with respect to any other axis.

'User-accessible programmability’
The facility allowing a user to insert, modify or replace programs by means other than:
i) A physical change in wiring or interconnections; or

ii) Thesetting of function controls including entry of parameters.

53. Spin-formingand flow-forming machines

How -forming machines, spin-forming machines capable of flow-forming functions, and
mandrels as follows:

53. 1. Machineswhich haveboth of thefollowing characteristics:

(&) Three or more rollers (active or guiding); and

(b) Which, according to the manuf acturer's technical specification, can be equipped
with numerical control units or a computer control.

53. 2. Rotor-forming mandrels designed to form cylindrical rotors of inside diameter
between 75 and 400 mm.

NOTE
Item 53.1 above 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.
54. Dimensional ingpection machines
Dimensional inspection machines, devices or systems, as follows, and especially designed
software therefor.
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5. 1. Computer controlled or numerically controlled dimensional inspection machines
having both of the following characteristics:

(@ Two or more axes, and
(b) A onedimensiona length 'measurement uncertainty' equal to or better (less) than
(6+ L/1000) pm (L is the measured length in millimetres) (Ref: VDI/VDE 2617
parts 1 and 2);
5. 2. Linear and angular displacement measuring devices, asfollows.

(@ Linear measuring instruments having any of the following characteritics:

() Non-contact type measuring systems with a 'resolution’ equal to or less
(better) than 0.2 um within a measuring range up to 0.2 mm; or

(i) Linear variable differentia transformer (LVDT) systems having both of the
following characteristics:

(A) Linearity equa to or less (better) than 0.1% within a measuring range
upto5mm; ad

(B) Drift equal to or less (better) than 0.1% per day at a standard ambient
test room temperature+ 1 K; or

(iii) Measuring systems that have both of the following characteristics:
(A) Contain alaser; and

(B) Maintain for at least 12 hours, over atemperature range of £ 1 K
around a standard temperature and a standard pressure:

(1) Aresolution over their full scaleof 0.1 um or better: and
(1) A 'measurement uncertainty' equal to or less (better)

than (0.2 £L /2000) ym (L isthe measured length in mm)

NOTE

Item 54.2(a)(iii) does not prohibit measuring interferometer systems, without closed or open
loop feedback, containing a laser to measure dide movement errors of machine toals,
dimensional inspection machines, or similar equipment.

(b) Angular measuring instruments having an ‘angular position deviation' equal to or
less (better) than 0.00025°;

NOTE
Item 54.2(b) does not prohibit optical instruments, such as autocollimators, using collimated
lightto detect angular displacement of a mirror.

() Systems for simultaneous linear-angular inspection of hemishells, having both of
the following characteristics:
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(i) 'Measurement uncertainty along any linear axis equa to or less (better) than
3.5 um per 5 mm; and

(i) "Angular position deviation' equal to or less than 0.02°.

NOTE
Especially designed software for the systems described in paragraph 54.2(c) includes
software for simultaneous measurement of wall thickness and contour.

TECHNICAL NOTE 1
Item 54 includes machine tools that can be used as measuring machines if they meet or
exceed the criteria specified for the measuring machine function.

TECHNICAL NOTE 2
Machines described in item 54 are required to be reported if they exceed the threshold
specified anywhere within their operating range.

TECHNICAL NOTE 3
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.

TECHNICAL NOTE 4

All parameters of measurement valuesin this item represent plusminus, i.e. not total band.
'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).

'Resolution'

The least increment of a measuring device; on digital instruments, the least significant bit
(Reference: ANS B-89.1.12).

'Linearity

(Usually measured in terms of non-linearity) is the maximum deviation of the actual
characteristic (average of upscale and downscale readings), positive or negative, from a
straight line so positioned as to equalize and minimize the maximum deviations.

'‘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. (Reference: VDLU/VDE 2617. Draft: 'Rotary table on coordinate measuring
machines).

55. Isostatic presses(cold and hot)

"I sostatic presses, and related equipment, as follows:
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55. 1 ‘lsostatic presses having both of the following characterigtics:
(@ Capable of achieving a maximum working pressure of 69 MPa or greater; and
(b) A chamber cavity with an inside diameter in excess of 152 mm;

55. 2 Dies moulds, and controls especially designed for the “isostatic presses” specified
in item 55.1.

TECHNICAL NOTE 1

In item 55, 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.

TECHNICAL NOTE 2
In item 55, 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 chambersis
located inside the other.

56. *Rotor fabrication and assembly equipment

5. 1 *Rotor assembly equipment for assembly of rotor tube sections, baffles, and end
caps,

NOTE
Item 56.1 includes precision mandrels, clamps and shrink fit machines.

56. 2. *Rotor straightening equipment for alignment of rotor tube sectionsto a
common axis;

NOTE

Normally such equipment will consist of precision measuring probes linked to a computer
that subsequently controls the action of, for example, pneumatic rams used for aligning the
rotor tube sections.

5. 3 *Bdlows-forming mandrelsand dies for producing single-convolution bellows.

TECHNICAL NOTE
The bellows referred to in item 56.3 have all of the following characterigtics:

i) Insde diameter between 75 and 400 mm;
ii) Length equal to or greater than 12.7 mm;
iii) Sngle convolution depth greater than 2 mm; and

iv) Made of high-strength aluminium alloys, maraging stedl, or high strength *fibrous or
filamentary materials.
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57. * Centrifugal balancing machines

Centrifugal multiplane balancing machines, fixed or portable, horizontal or vertical, as
follows; and especialy designed software therefor:

57. 1 *Centrifugal balancing machines designed for balancing flexible rotors having a
length of 400 mm or more and having all the following characteristics:

(@ A swingorjourna diameter of 75 mm or more;
(b) Mass capability of from 0.9 to 23 kg; and
(c) Capable of baancing speed of revolution more that 5000 rpm.

57. 2 *Centrifugal balancing machines designed for balancing hollow cylindrical rotor
components and having all the following characterigtics:

(@ A journal diameter of 75 mm or more;
(b) Mass capability of from 0.9 to 23 kg;

(c) Capable of balancing to a residua imbaance of 0.010 kg mmkg per plane or
better; and

(d) Bdt drivetype.
58. * Fibrous andFilamentary material winding mac hines and related equipment
58. 1 *Filament winding machines having all of the following char acteristics:.

(a) Having motions for positioning, wrapping, and winding fibrous and filamentary
material winding coordinated and programmed in two or more axes,

(b) Capable of fabricating composite structures or laminates from ‘fibrous or
filamentary materids; and

(c) Capable of winding cylindrical rotors of diameter between 75 and 400 mm and
lengths of 400 mm or greater;

58. 2 *Coordinating and programming controlsfor the machines specified in item
58.1.

58. 3 *Mandrelsfor the machin es specified in item 58.1.

59. Electron beam welding machines

Electron beam welding machines with a chamber of 0.5 m® or more.

60. Plasma spray systems

Plasma spray systems, atmospheric or vacuum.
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61. Oxidation furnaces
Vacuum oxidation furnaces with all of the following characteristics:

(& Having asteam supply capable of introducing dightly superheated steam into the
bottom of the furnace at a controlled rate;

(b) Capable of containing aretort of working diameter of 600 mm or more and a
workable height of 1200 mm or more; and

(©) Having aradiant heater to uniformly heat the retort to a temperature of 673 K
(400°C) or more.

TECHNICAL NOTE

Oxidation furnaces are used to deposit a controlled oxide layer on the surface of the
centrifuge components made from maraging steel.

62. *High temperature furnaces

62. L *Controlled atmosphere (vacuum or inert gas) induction furnaces, and power
supplies therefor, as follows:

(@ Furnaces having al of the following characteristics:
(i) Capable of operation at temperatures above 1123 K (850 °C);
(i) Induction coils 600 mm or less in diameter; and
(iii) Designed for power inputs of 5 kW or more;
TECHNICAL NOTE
Item 62.1(a) does not prohibit furnaces designed for the processing of semiconductor wafers.

Such furnaces must, however, be reported to the | AEA.

(b) Power supplies, with a specified output power of 5 kW or more, especidly
designed for furnaces specified in item 62.1().

62. 2 *Vacuum or other controlled environment metallurgical melting and casting
furnacesand related equipment asfollows:

(8 Arc remdt and casting furnaces having both of the following characteristics:
(i) Consumable electrode capacities between 1000 and 20000 cm’; and
(i) Capable of operating with melting temperatures above 1973K (1700°C);

(b) Electron beam melting furnaces and plasma atomization and melting furnaces,
having both of the following characteristics:

(i) A power of 50 kW or gregter; and

(i) Capable of operating with melting temperatures above 1473K (1200°C);
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() Computer control and monitoring systems specialy configured for any of the
furnaces specified in item 62.2(a) or 62.2(b).

63. Vibration test equipment

Vibration test systems, equipment, components and software therefor, as follows:

63. 1L Electrodynamic vibration test systems, having all of the following

characteristics:

(@ Employing feedback or closed loop control techniques and incorporating a digital
control unit;

(b) Capable of vibrating at 10 g RMS or more between 20 and 2000 Hz; and
(c) Capable of imparting forces of 50 kN or greater measured “"bare table’;

Digital control units, combined with *especially designed software for vibration
testing, with a real-time bandwidth greater than 5 kHz and being designed for
use with the systemslisted in 63.1;

Vibration thrusters (shaker units), with or without associated amplifiers,
capable of imparting a force of 50 kN, measured 'baretabl€e, or greater, which
are usable for the systemslisted in 63.1;

Test piece support structures and eectronic units designed to combine multiple
shaker unitsinto a complete shaker system capable of providing an effective
combined force of 50 kN, measured 'bare tabl€e, or greater, which are usable for
thesystemslisted in 63.1;

EXPLANATORY NOTE
Theterm'baretable refersto a flat table or surface with no fixtures or fittings.

63. 5.

'Especially designed software' for use with the systemslisted in 63.1 or for the
electronic unitslisted in 63.4.
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IMPLOSION SYSTEMSDEVELOPMENT EQUIPMENT

64. * Hydr odynamic experiment equipment

64. L *Vdocity interferometers for measuring velocitiesin excess of 1 km per second
during time intervals less than 10us;

:\tlgr-ll- I?54.1 includes velocity interferometers such as VISARSs (Velocity interferometer systems
for any reflector) and DLIs (Doppler laser interferometers).

64. 2 *Manganin gaugesfor pressures greater than 10 GPg;

64. 3 *Quartzpressuretransducersfor pressuresgreater than 10 GPa;

64. 4 *Pindomes;

64.5 *Schlieringsystemsfor measuring the density variationsin an explosion;

64. 6. *Pressuretransducers capable of measuring absolute pressuresat any point in
therange 0to 13 kPa and having both of the following characteristics:

(@ Pressure sensing elements made of or protected by aluminium, aluminium alloy,
nickel, or nickel aloy with more than 60% nickel by weight; and

(b) Having either of the following characterigtics:

(i) A full scale of lessthan 13 kPa and an ‘accuracy' of better than = 1% of full
scae; or

(i) A full scale of 13 kPa or greater and an "accuracy’ of better than + 130 Pa.
TECHNICAL NOTES
In item 64.6 pressure transducers are devices that convert pressure measurements into an

electrical signal.

In item 64.6 'accuracy’ includes non-linearity, hysteresis, and repeatability at ambient
temperature.

65. Flash x-ray equipment

Flash X -ray generators or pulsed electron accelerators having either of the following sets
of characterigtics:

(@ SetlCharacterigtics

() An accelerator peak electron energy of 500 keV or greater but less than 25
MeV; and

(i) With afigure of merit (K) of 0.25 or greater; or
(b) Set 2 characterigtics

(i) An accelerator peak electron energy of 25 MeV or greater; and
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(ii) A peak power greater than 50 MW.
TECHNICAL NOTES
Thefigure of merit K is defined as.
K=17x10%V **Q

where V is the peak electron energy in MeV and Q is thetotal accelerated charge in coulombs
if the accelerator beam pulse duration is less than or equal to 1 ms. If the accelerator beam
pulse duration is greater than 1 s, Q is the maximum accelerated chargein 1 ns. Q equals
theintegral of i with respect to t, over the lesser of 1 s or the time duration of the beam pulse
(Q = adt) wherei isthe beam current in amperes and t is the time in seconds.

Peak power = (peak potential in volts) x (peak beam current in amperes).

In machines based on microwave accelerating cavities, the time duration of the beam pulse is
the lesser of 1 rs or the duration of the bunched beam packet resulting from one microwave
modulator pulse.

In machines based on microwave accelerating cavities, the peak beam current is the average
current in the time duration of a bunched beam packet.

66. * Gun systems
Multistage light gas guns or other high-velocity gun systems (coil, electromagnetic,

electrothermal, or other advanced systems) capable of accelerating projectilesto 2
km/second or greater.

67.*Mechanical rotating mirror cameras

Mechanical rotating mirror cameras, as follows, and especially designed components
therefor:

67. L *Framing cameras with recording ratesgreater than 225,000 frames per second,;
67. 2 *Streak cameraswith writing speeds greater than 0.5 mm/pus.
NOTE

In item 67 components of such cameras include their synchronizing € ectronics units and
rotor assemblies consisting of turbines, mirrors, and bearings.

68. *Electronic streak and framing camer as and components
68.1. *Electronic streak cameras capable of 50 nsor |ess time resolution;
68.2. *Streak tubes for cameras specified in item 68.1 above;

68.3. *Electronic (or electronically shuttered) framing cameras capable of 50 ns or less
frame exposur e time including single frame camer as;

68.4. * Framing tubes and solid-state imaging devices for use with cameraslisted in 68.3
above, asfollows:
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(@ Proximity focused image intensifier tubes having the photocathode deposited on a
transparent conductive coating to decrease photocathode sheet resistance;

(b) Gate silicon intensifier target (SIT) vidicon tubes, where a fast system alows
gating the photoel ectons from the photocathode before they impinge on the SIT
plate;

() Ker or Pockels cell electro-optical shuttering; or

(d) Other framing tubes and solid-state imaging devices having a fast-image gating
time of less than 50 ns especially designed for cameras listed in 68.3.

68. 5. *Electronic modulesor assemblies (e.g. plug-ins) designed for use with
instrumentation camer as and that enable the perfor mance specifications of 68.1
and 68.3 to be achieved.

. *Solid-state imaging devices having an area of 40 cm® or greater and a quantum
efficiency of greater than 50%.

2
(o]

69. Electronic Digital Computers

Electronic digital computersand microprocessors with a composite theoretical
performance (CTP) of greater than 28,000 million theoretical operations per second
(MTOPS).

NOTE 1
This item includes parallel clusters, including those assembled from commercial - off-the-shelf
(COT9 networking technology, capable of an aggregate performance level exceeding 28,000
MTOPS

NOTE 2

This item does not include computers essential for medical applications and incorporated in
equipment or systems designed or modified for identifiable and dedicated medical
applications. Equipment containing computers meeting or exceeding the specifications above
must, however, be reported to the |AEA.

70. * Computer codesfor nuclear explosives

Hydrodynamics codes, neutronic codes, photon transport codes and/or equation-of-state
and related nuclear data and opacity files usable for calculating implosion or gun type

Weapons.

NOTE
These items include software, equations or data in any form usable for calculations for

implosion or gun type weapons.

71 Detonatorsand multi-point initiator systems
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71 1 Electrically driven explosive detonators asfollows:
(a) Exploding bridge (EB);
(b) Exploding bridge wire(EBW);

(c) Slapper; and
(d) Exploding fail initiators (EFI).

NOTE
Item 71.1 does not include detonators using only primary explosives, such as lead azide.

TECHNICAL NOTE

The detonatorsof concern all 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
non-slapper types, the exploding conductor starts a chemical detonation in a contacting high-
explosve material such as PETN (pentaerythritoltetranitrate). In dapper detonators the
explosive vaporization of the electrical conductor drives a 'flyer' or 'slapper’ across a gap,
and the impact of the dapper on the 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 dapper-type detonator. Also, the word ‘initiator' is sometimes used in place
of the word 'detonator'.

71 2. Arrangementsusing single or multiple detonators designed to nearly
simultaneoudly initiate an explosive surface over greater than 5000 mm?from a
single firing signal with an initiation timing spread over the surface of lessthan
25ns.

71 3 Optically driven prompt explosive detonators

TECHNICAL NOTE

These detonators are sometimes referred to as laser dappers. The detonators operate by
means of laser light evaporating the surface of a flyer or dapper, generating a plasma that
drives the flyer across a gap.

72.*Explosive lenses

Explosive lenses designed to uniformly initiate the detonation of the surface of a high
explosive charge.

73. *Firing sets and high-current pulse generators

73. L *Explosive detonator firing sets designed to drive multiple controlled detonators
covered under item 71 above;

73. 2 *Modular dectrical pulse generators (pulsers) having all of the following
characteristics

() Designed for portable, mobile or ruggedized use;
(b) Enclosed in a dust-tight enclosure;

(c) Capable of ddivering their energy in less than 15 ps;
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(d) Having an output greater than 100 A;

(e) Having arise time of less than 10 ps into loads of less than 40 ohms.
NOTE 1
Rise time is defined as the time interval from 10% to 90% current amplitude when driving a
resistive load.

NOTE 2
Item 73.2(e) includes xenon flashlamp drivers.

(f) No dimension greater than 25.4 cm;
(9) Weight less than 25 kg; and

(h) Specified for use over an extended temperature range 223 to 373 K (50°C to
100°C) or specified as suitable for aerospace applications.

74. Switching devices
74. 1 Cold cathode tubes(including gas krytron tubes and vacuum sprytron tubes),
whether gasfilled or not, operating similarly to a spark gap, having all of the
following characteristics:
() Containing three or more el ectrodes,
(b) Anode pesk voltagerating of 2500 V or more;
(¢) Anode peak current rating of 100 A or more; and
(d) Anode delay time of 10 ns or less,
74. 2. Triggered spark -gaps having both of the following char acteristics:
(8) Anode dday time of 15 nrs or less; and
(b) Rated for a peak current of 500 A or more;

74. 3. Modulesor assemblieswith afast switching function having all of the following
characteristics:

(a) Anode peak voltage rating greater than 2000 V;
(b) Anode peak current rating of 500 A or more; and
(c) Turn-on time of 1 psor less.

75. Pulse discharge capacitors

Pulse discharge capacitors with either of the following sets of characteristics.
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75. 1. Set 1 Characterigtics

75. 2.

76.

76.

76.

76.

76.

76.

76.

(a) Voltage rating greater than 1.4 kV,

(b) Energy storage greater than 10 J,

(c) Capacitance greater than 0.5 pF, and
(d) Seriesinductance less than 50 nH; or
Set 2 Characteristics

(a) Voltage rating greater than 750 V,

(b) Capacitance greater than 0.25 pF, ad

(¢) Seriesinductance less than 10 nH.

High explosives

High explosive substances or mixtures, in any form, containingany of the following:

1

2.

Cyclotetramethylenetetr anitramine (HMX);
Cyclotrimethylenetrinitramine (RDX);

Triaminotrinitrobenzene (TATB);

Hexanitrostilbene (HNS), except when contained in pharmaceuticals,;

Any explosive with a crystal density greater than 1.8 g/cm3 and having a
detonation velocity greater than 8000 m/s; or

Pentaerythritoltetranitrate (PETN), except when contained in phar maceuticals.

129



OTHER EQUIPMENT

77.*Crucibles
77. L *Crucibles made of, or coated with, any of the following materials:
(@ Cdcium fluoride(CaF,);
(b) Cacium zirconate (metazirconate) (CaZrO ),
(¢) Cerium sulfide (CesSy);
(d) Erbium oxide (erbia) (Er.O2);
(& Hafnium oxide (hafnia) (HfOY);
(f) Magnesium oxide (MgO);
(9) Nitrided niobium-titanium-tungsten alloy (approximately 50%6Nb, 3% Ti, 206 W);
(h) Yttrium oxide(yttria) (Y20s); or
(i) Zirconium oxide(zirconia) (ZrO»);

77. 2 *Crucibles made of or lined with tantalum, having a purity of 99.9% or greater
by weight;
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77. 3. *Crucibles having both of the following characteristics.
(@ Made of or lined with tantalum having a purity of 98% or greater by weight; and
(b) Coated with tantalum carbide, nitride, boride or any combination of thereof.

78. Neutron generator systems

78. 1L *Neutron generator systems, including tubes, having both of the following
characterigtics:

(@ Designed for operation without an externa vacuum system; and

(b) Utilizing electrostatic acceleration to induce a deuterium-deuterium or tritium-
deuterium nuclear reaction.

78. 2 Neutron generator systemsthat utilize dense plasma focus for deuterium-
deuterium or tritium-deuterium reaction.

79. Time delay generation or timeinterval measurement equipment

79. 1L Digital time delay generatorswith aresolution of 50 nsor less over time
intervalsof 1 nsor greater;

79. 2 Multi-channe (three or more) or modular time interval meter and chronometry
equipment with time resolution lessthan 50 ns over time ranges greater than 1

us.

80. Oscilloscopes

Oscilloscopes, transient recordersand especially designed components therefor as
follows:

80. 1L Non-modular analogue oscilloscopes having a bandwidth of 1 GHz or greater;

80. 2 Modular analogue oscilloscope systems having either of the following
characterigtics;

(@ A mainframe with abandwidth of 1 GHz or greater; or
(b) Plug-in modules with an individual bandwidth of 4 GHz or greater.

80. 3 Analogue sampling oscilloscopesfor the analysis of recurring phenomena with
an effective bandwidth greater than 4 GHz;

80. 4. Digital oscilloscopesand transient recorders, using analogue to digital
conversion techniques, capable of storing transients by sequentially sampling
single-shot inputs at successive intervals of lessthan 1 ns (greater than 1 giga-
sample per second), digitizing to 8 bits or greater resolution and storing 256 or
mor e samples.
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NOTE 1
Especially designed components for analogue oscilloscopes, are:

i) Plugrin units

ii) External amplifiers;

iii) Pre-amplifiers

iv) Sampling devices; and

v) Cathode ray tubes
NOTE 2
'‘Bandwidth' is defined as the band of frequencies over which the deflection on the cathode ray
tube does not fall below 70.7% of that at the maximum point measured with a constant input
voltage to the oscilloscope amplifier.
81. High-speed pulse generators

High-speed pulse generators having both of the following characteristics:

(@ Output volage greater than 6 V into aresistive load of less than 55-ohms; and

(b) 'Pulsetrangtion time' less than 500 ps.
TECHNICAL NOTE
In item 81(b) 'pulse trangtion time' is defined as the time interval between 10% and 90%
voltage amplitude.
82. Pulse amplifiers

Pulse amplifiers having all of the following characterigtics:

(@ Gain greater than 6 dBs,

(b) Baseband bandwidth greater than 500 MHz (having the low frequency hdf-power

point at less than 1 MHz and the high frequency half -powered point greater than
500 MHz); and

(c) Output voltage greater than 2 voltsinto 55 ohms or less. (This corresponds to an
output greater than 16 dBm in a 50 ohm system.)

83. Photomultiplier tubes

Photomultiplier tubes having both of the following characteristics:
(8 Photocathode area of greater than 20 cm’; and

(b) Anode pulserisetime of lessthan 1 ns.
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84. Frequency changers

Frequency changers or generators (also known as converters or inverters), other than
those specified in item 23.4, having al of the following characterigtics:

(@ A multiphase output capable of providing a power of 40W or greater;
(b) Capable of operating in the frequency range between 600 and 2000 Hz;
(c) Tota harmonic distortion better (less) than 10%; and
(d) Freguency control better (less) than 0.1%.
85. Bellows-sealed valves
Vaves having al of the following characteristics:
(@ Nomina size of 5 mm or greater;
(b) Having abellows seal or a diaphragm; and

(c)  Wholly made of or lined with aluminium, aluminium aloy, nickel, or nickel aloy
containing more than 60% nickel.

TECHNICAL NOTE

For valves with different inlet and outlet diameter, the nominal size parameter in item 85(a)

refers to the smallest diameter.

86. Scroll compressors and vacuum pumps
Bellows-sedled scroll compressors and bellows sealed scroll-type vacuum pumpsin
which dl surfaces that come in contact with the process gas are made from any of the
following materials: duminium, aluminium aloy, aluminium oxide, stainless stedl,
nickel, nickel aloy, phosphor bronze, and fluoropolymers.

87. lon accelerators
lon accelerators having both of the following characterigtics:
(@ Capable of accelerating ions to energies between 120 MeV and 20 GeV; and
(b) Having afigure of merit (K) of 82.0 or greater.

TECHNICAL NOTE

The figure of merit K is defined as K=I(E-120), where | is the average accelerator beam
current in mA and E isthe final energy in MeV.
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APPENDIX 1: GENERAL PRINCIPLES

The description of an item in the Goods Review List, Nuclear Section includes any such item,
whether in new or used condition.

Where the description of any item in the Goods Review List, Nuclear Section contains no
qualifications or specifications, it is regarded as including all varieties of that item. Category
captions are only for convenience of reference and do not affect the interpretation of item
definitions.

The objective of these reviews should not be defeated by the transfer of component parts.

The objectives of these reviews should not be defeated by the transfer to Irag of any non
reviewed item (including plants) containing one or more reviewable components when the
reviewable component or components are the principal e ement of the item and can be
removed or used for other purposes. In judging whether the reviewable component or
components are to be considered principal elemerts, authorities should weigh the factors of
guantities, value and technological know-how involved and other specia circumstances
which might establish the reviewable component or components as the principal element of
the item being procured.
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APPENDIX 2: TECHNOLOGY AND SOFTWARE CONTROLS

The transfer of “technology” or “software” directly associated with any item in the Goods
Review List, Nuclear Section will be subject to as great a degree of scrutiny and review as the
item itself. The transfer of “technology” or “software” for prohibited items is aso prohibited.
The approval for transfer to Iraq of any item in the Goods Review List, Nuclear Section
which is not proscribed to Irag may entail the transfer to the same end user of the minimum

“technology” or “software’ required for the installation, operation, maintenance and repair of
the item.

Reviews on transfers of “software’ do not apply to:

(a) Softwaregenerally availabletothepublicbeing:
(i) sold from stock at retail selling points without restrictions; and

(i) designed for instalation by the user without further substantial support by the supplier; or

(b) Software“inthe publicdomain”.
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APPENDIX 3: LIST OFNUCLEARACTIVITIESPERMITTED
UNDER SECURITY COUNCIL RESOLUTION 707

ANNEX 4 of the OMV Plan is reproduced for convenience

ANNEX 4
LIST OF NUCLEAR ACTIVITIESPERMITTED UNDER SECURITY COUNCIL
RESOLUTION 707

The following peaceful applications of isotopes imported from other States after prior
approval by the IAEA are permitted:

1. AGRICULTURAL APPLICATIONS

1.1. Soil fertility, irrigation and crop production

1.2. Plant breeding and genetics

1.3. Animal production and health

1.4. Insect and pest control

1.5. Food preservation

1.6. Other usesasapproved by the |AEA

2.INDUSTRIAL APPLICATIONS

2.1. Radiography and other non-destructive testing methods

2.2. Industrial process control and quality control

2.3. Radiotracer applicationsin oil, chemical and metallurgical processes

2.4. Development of water and mineral resour ces

2.5. Industrial radiation processing

2.6. Other uses as approved by the |AEA
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3.MEDICAL APPLICATIONS

3.1. Diagnostic and therapeutic medicine including dosimetry

3.2. Radiotherapy by teletherapy and brachyther apy

3.3. Nutrition and health-related environmental studies

3.4. Other usesas approved by the |AEA
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APPENDIX 4: 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.

'Basic scientific research'

Experimental or theoretical work undertaken principally to acquire new knowledge
of the fundamental principles of phenomena and observable facts, not primarily
directed toward a specific practical aim or objective.

'Depleted Uranium'
Uranium in which the abundance ratio of the isotope uranium-235 is less than that
occurring in natural uranium, e.g. uranium in spent fuel from natural uranium fuelled
reactors and tails from uranium enrichment processes.

'Development’
isrelated to all phases before 'production’ such as:

design
design research
designanalysis
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

'Direct-UseMaterial’'

Nuclear material that can be used for the manufacture of nuclear explosives
components without transmutation or further enrichment, such as plutonium
containing less than 80% plutonium-238, HEU and uranium-233. Chemica
compounds, mixtures of direct-use materials (e.g. MOX) and plutonium contained in
spent fuel also fall into this category. Unirradiated direct-use material would require
less processing time and effort than irradiated direct-use material (contained in spent
fudl).
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'Enriched Uranium’
Uranium having a higher abundance ratio of the isotope uranium-235 than natura
uranium. Enriched uranium is considered as specia fissionable material.

"High Enriched Uranium (HEU)'

Uranium enriched to 20% uranium-235 or more. HEU is considered as specia
fissionable material and as direct-use material.

'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’
(Usualy measured in terms of non-linearity) is the maximum deviation of the actual
characteristic (average of upscale and downscale readings), positive or negative,

from a straight line so positioned as to equalize and minimize the maximum
deviations.

'Low Enriched Uranium (LEU)'
Uranium enriched to less than 20% uranium-235.

"Microprogram’

A sequence of elementary instructions, maintained in a special storage, the execution
of which isinitiated by the introduction of its reference instruction into an instruction
register.

'Mixed Oxide (M OX)'
A reactor fuel consisting of a mixture of the oxides of uranium and plutonium. MOX
is used for recycling reprocessed spent fuel (after separation of waste) into thermal

nuclear reactors (thermal recycling) and as a fuel for fast breeder reactors. MOX is
considered special fissionable material and as direct-use material.

'Natural Uranium'

Uranium as it normally occurs in nature, having an atomic weight of approximately
238 and containing minute quantities of uranium-234, 0.7% uranium-235 and 99.3%
uranium-238.

'Plutonium'

A radioactive element which occurs only in trace amounts in nature, with atomic
number 94 and symbol Pu. As produced by irradiating uranium fuels, plutonium
contains varying percentages of the isotopes 238, 239, 240, 241, and 242. Plutonium
is considered as special fissionable material and direct-use material.

'Production’
means all production phases such as:
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construction
production engineering
manufacture
integration

assembly (mounting)
inspection

testing

quality assurance

'Program'

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

'Softwar e

A collection of one or more 'programs or ‘microprograms fixed in any tangible
medium of expression.

'Source Material’

The term “Source Material” means uranium containing the mixture of isotopes
occurring in nature; wranium depleted in the isotope 235; thorium; any of the
foregoing in the form of metal, aloy, chemical compound, or concentrate.

The term "source materia” is interpreted as not applying to ore or ore residue, in
particular to yellowcake, a concentrate consisting essentially of U30s.

'Specially Designed Softwar €

Refers to the minimum operating systems, diagnostic systems, maintenance systems,
and application software necessary to be executed on particular equipment to
perform the function for which it was designed. To make other incompatible
eguipment perform the same function requires:

modification of this software or

addition of programs

'Special Fissionable M aterial'

The term “Specia Fissionable Materia” means plutonium-239; uranium-233;
uranium enriched in the isotopes 235 or 233; any material containing one or

more of the foregoing. The term special fissionable material does not include
source material.

The term “Uranium Enriched in the Isotopes 235 or 233" means uranium
containing isotopes 235 or 233 or both in an amount such that the abundance
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ratio of the sum of these isotopes to the isotope 238 is greater than the ratio of
the isotope 235 to the isotope 238 occurring in nature.

'"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. Thisinformation may take the form of ‘technical data
or 'technical assistance'.

"Uranium-233'
An isotope of uranium which is produced by transmutation of thorium-232 and
which is considered as specia fissionable material and as direct-use material.
"Use
Operation, instalation (including ontsite installation), maintenance (checking),
repair, overhaul, and refurbishing.
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APPENDIX 5: INTERNATIONAL SYSTEM OF UNITSAND ABBREVIATIONS

The International System of Units (SI) is used in this Section. In al cases the physical
quantity defined in S| units should be considered the official recommended review 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 Section are as
follows:

A ampere(s) MHz megahertz
Bq becquerel(s) ml millilitre(s)
C oo degree(s) Celsius mm millimetre(s)
CA ---- chemical abstracts service MPa ----------------- megapascal (S)
Ci-- curie(s) mPa------------------- millipascal(s)
cm centimetre(s) MW - megawatt(s)
dB decibel(s) uF microfarad(s)
dBm decibel referred to 1 MM ==--mmmmmmmemeemeem micrometre(s)
milliwatt T — microsecond(s)
9 gram(s) N newton(9
g acceleration of gravity (9.81 m/s?) m Enometre(s)
GBq ----mmommee- gigabecquerel(s) [ ~mmmmmmmeemmmmmeee nanosecond(s)
GH gigahertz g nanohenry(ies)
GPa -----mommmmooeoe- gigapascal (s) ps picosecond(s)
Gy gray (Y [S—— root mean square
h hour(s) rpm -------- revolutions per minute
Hz hertz s second(9)
J joule(s) T tesla(9)
K kelvin TIR -------- total indicator reading
keV - thousand electron volt(s) v volt(s)
kg kilogram(s) W watt(s)
kHz kilohertz

[ kilonewton(s)

kPa --------m--meomeee kilopascal(s)

kv kilovolt(s)

kw kilowatt(s)

m metre(s)

MA ---m--mmmmeme - milliampere(s)

MeV ----- million electron volt(s)
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GOODSREVIEW LIST
GENERAL NOTES

For Sections A through D, refer to therelevant Technology and
Softwar e Notes in the respective Sections

The following three notes apply to Section E, Conventional Section of
the Goods Review List

GENERAL TECHNOLOGY NOTE

The export of "technol ogy” which is "required" for the
"devel oprment”, "production” or "use" of itens specified as
reviewabl e in the Conventional Section requires review
according to the provisions in each Category. This
"technol ogy" requires review even when applicable to any
non-reviewable item Reviewis not required for that
"technol ogy" which is the mni mum necessary for the
instal | ati on, operation, maintenance (checking) and repair
of those itens which do not require review or whose export
has been authorized. However, "technology” for entries
1.E2e, 1LE2f., 8E2 a., or 8.E 2.b. requires review.

GENERAL SOFTWARE NOTE
The Lists do not require review of “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 further substantial support by
the supplier; o

Note: Entry 1 of the General Software Note does not release from review “ software”
covered by Category 5 — Part 2.

2. “In the public domain”

GENERAL MEDICAL NOTE



GOODSREVIEW LIST
GENERAL NOTES

Equi pnent specially designed for nedi cal end-use that
incorporates only itens in Section E, Conventional Section
of the Goods Review List are not subject to review, unless
the end-use stated by the supplier is for a non-nedical

pur pose.

445



GOODS REVIEW LIST

CONVENTI ONAL SECTI ON

CATEGORY 1 — ADVANCED MATERI ALSDUAL- USE LI ST - CATEGORY 1 - ADVANCED

MATERI ALS

1. A SYSTEMS EQUIPMENT AND COMPONENTS

1. A 1. Components made from fluorinated compounds, asfollows:

a  Seds, gaskets, sealants or fuel bladders specialy designed for "aircraft” or
“aerospace’ use, made from more than 50 % by weight of any of the
maerials controfor which review is requiredled by 1.C.9.b. or 1.C.9.c.;

b. Piezodectric polymers and copolymers made from vinylidene fluoride
materials controlled by 1.C.9.a.:

1. Insheset or film form; and
2. With athickness exceeding 200 um;

C. Sedls, gaskets, valve seats, bladders or diaphragms made from
fluoroelastomers containing at least one vinylether group as a congtitutional
unit, specialy designed for "aircraft”, aerospace or missile use.

1. A 2 "Composite" structures or laminates, having any of the following:

a Anorganic "matrix" and made from materias controlledfor which review is
required by 1.C.10.c,, 1.C.10.d. or 1.C.10.e,; or

Note  1.A.2.adoes not controlrequire review of finished or semi-finished
items specially designed for purely civilian applications as

follows:

a.  Sorting goods;

b.  Automotive industry;
c.  Machine tool industry;
d. Medical applications.

b. A meta or carbon "matrix" and made from:

1. Carbon "fibrous or filamentary materias' with:

a A specific modulus exceeding 10.15 x 106 m; and
b. A specific tensile strength exceeding 17.7 x 104 m; or

2. Materials esntreHedior which review is required by 1.C.10.c.

Note 1.A2b. does not esntrelrequire review of finished or semi- |
finished items specially designed for purely civilian applications

as follows.

a.  Sorting goods;

b.  Automotive industry;
c.  Machine tool industry;
d. Medical applications.
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GOODS REVIEW LIST

CONVENTI ONAL SECTI ON
CATEGORY 1 — ADVANCED MATERI ALSDUAL- USE LI ST - CATEGORY 1 - ADVANCED
MATERI ALS

Technical Notes

1. Secific modulus: Young's modulus in pascals, equivalent to N/m?
divided by specific weight in N/m°, measured at a temperature of
(296 * 2) K ((23 £ 2)°C) and a relative humidity of (50 £ 5)%.

2.  Secific tensle 2strength: ultimate tensile stren%th in pascals,
equivalent to N/m” divided by specific weight in N/m”~, measured at a
temperature of (296 = 2) K((23+ 2)°C) and a relative humidity of
(50 £ 5)%.

Note  1A2. does not eentretrequire review of composite structures or
laminates made from epoxy resin impregnated carbon “fibrous or
filamentary materials' for the repair of aircraft structures or laminates,
provided the size does not exceed 1 nt.

1. A 3. Manufacture of nonfluorinated polymeric substances esriretedior which review
is required by 1.C.8.a.3. in film, sheet, tape or ribbon form:

a With athickness exceeding 0.254mm; o
b. Coated or laminated with carbon, graphite, metals or magnetic substances.
Note  1.A.3. doesnot esntrelrequire review of manufactures when coated or

laminated with copper and designed for the production of el ectronic
printed circuit boards.

1. A 4. Protective and detection equipment and components not specially designed for
military use, as follows:

a Gas masks, filter canisters and decontamination equipment therefor
designed or modified for defence against biological agents or radioactive
materias "adapted for use in war" or chemica warfare (CW) agents and
specialy designed components therefor;

b. Protective suits, gloves and shoes specialy designed or modified for
defence against biological agents or radioactive materials "adapted for use
inwar" or chemical warfare (CW) agents;

c. Nuclear, biologicd and chemica (NBC) detection systems specialy
designed or modified for detection or identification of biological agents or
radioactive materials "adapted for use in war"* or chemicd warfare (CW)
agents and specialy designed components therefor.

Note  1.A.4. does not esrtrelrequire review of :

a. Personal radiation monitoring dosimeters;

b. Equipment limited by design or function to protect against hazards
specific to civil industries, such as mining, quarrying, agriculture,
pharmaceuticals, medical, veterinary, environmental, waste
management, or to the food industry.
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CATEGORY 1 — ADVANCED MATERI ALSDUAL- USE LI ST - CATEGORY 1 - ADVANCED
MATERI ALS

1. A 5 Body armour, and specialy designed components therefor, not manufactured to
military standards or specifications, nor to their equivaents in performance.

Notel 1.A.5. does noteertrotrequire review of individual suits of body armour
and accessories therefor, when accompanying their users for his/her
own personal protection.

Note2 1.A5. does not contralrequire review of body armour designed to
provide frontal protection only from both fragment and blast from non-
military explosive devices.

1. B. TEST, INSPECTION AND PRODUCTION EQUIPMENT

1. B. 1 Equipment for the production of fibres, prepregs, preforms or "composites'
controlledfor which review is required by 1.A.2. or 1.C.10., as follows, and
specialy designed components and accessories therefor:

a Filament winding machines of which the motions for positioning, wrapping
and winding fibres are coordinated and programmed in three or more axes,
specialy designed for the manufacture of "composite' structures or
laminates from "fibrous or filamentary materias’;

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

c. Multidirectional, multidimensional weaving machines or interlacing
machines, including adapters and modification kits, for weaving, interlacing
or braiding fibres to manufacture "composite" structures;

Note  1.B.1.c. does not esntrelreguire review of textile machinery not
modified for the above end-uses

d. Equipment specially designed or adapted for the production of
reinforcement fibres, as follows:

1. Equipment for converting polymeric fibres (such as polyacrylonitrile,
rayon, pitch or polycarbosilane) into carbon fibres or silicon carbide
fibres, including special equipment to strain the fibre during heating;

2. Equipment for the chemica vapour deposition of eements or
compounds on heated filamentary substrates to manufacture silicon
carbide fibres;

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

4.  Equipment for converting aluminium containing precursor fibres into
auminafibres by heat treatment;

e. Equipment for producing prepregs controlledfor which review is required
by 1.C.10.e. by the hot melt method;
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f. Non-destructive inspection equipment capable of inspecting defects three
dimensionaly, using ultrasonic or X-ray tomography and specialy
designed for "composite’ materials.

1. B. 2. Equipment for producing metal aloys, metal aloy powder or alloyed materials,
specialy designed to avoid contamination and specially designed for use in one
of the processes specified in Item 1.C.2.c.2.

1. B. 3. Tools, dies, moulds or fixtures, for "superplastic forming" or "diffusion bonding"
titanium or aluminium or their aloys, specialy designed for the manufacture of:

a Airframe or aerospace structures;
b. "Aircraft" or aerospace engines; or
c. Specially designed components for those structures or engines.
1. C. MATERIALS
Technical Note

Metal s and al | oys
Unless provision to the contrary is made, the words 'metals and 'alloys cover crude
and semi-fabricated forms, as follows:

Crude forns

Anodes, balls, bars (including notched bars and wire bars), billets, blocks, blams,
brickets, cakes, cathodes, crystals, cubes, dice, grains, granules, ingots, lumps,
pellets, pigs, powder, ronddles, shot, dabs, dugs, sponge, sticks;

Semi-fabricated forms (whether or not coated, plated, drilled or punched):

a. Wought or worked materials fabricated by rolling,
drawi ng, ext rudi ng, f or gi ng, i npact ext rudi ng,
pressing, graining, atomsing, and grinding, i.e.:
angl es, channels, circles, discs, dust, flakes, foils
and leaf, forging, plate, powder, pressings and
st anpi ngs, ri bbons, rings, rods (including bare
welding rods, wire rods, and rolled wire), sections,
shapes, sheets, strip, pipe and tubes (including tube
rounds, squares, and hollows), drawn or extruded wire;

b. Cast material produced by casting in sand, die, netal,
plaster or other types of noulds, including high
pressure castings, sintered forns, and forms made by
powder netal | urgy.

The abject of the controlreview should not be defeated by the export of non-listedforms
alleged to be finished products but representing in reality crude forms or semifabricated
forms.
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1. C. 1 Materials specialy designed for use as absorbers of electromagnetic waves, or
intrinsically conductive polymers, asfollows:

a Materids for absorbing frequencies exceeding 2x 10% Hz but less than
3x10% Hz,

Notel 1.C.1.a. doesnot esntrelrequire review of: |
a. Hair type absorbers, constructed of natural or synthetic
fibres, with non-magnetic loading to provide absorption;

b. Absorbers having no magnetic loss and whose incident
surface is non-planar in shape, including pyramids, cones,
wedges and convoluted surfaces;

¢. Planar absorbers, having all of the following characteristics:
1. Made from any of the following:

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

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

Technical Note

Absorption test samples for 1.C.1.a. Note 1.C.1. should
be a sguare at least Swavelengths of the centre
frequency on a side and positioned in the far field of the
radiating element.

2. Tensle strength less than 7x 10° N/n?; and
3. Compressive strength lessthan 14 x 10° N/n;
d. Planar absorbers made of sintered ferrite, having:
1. A gpecific gravity exceeding 4.4; and
2. A maximum operating temperature of 548 K (275°C).

Note2 Nothing in Note 1 releases magnetic materials to provide
absorption when contained in paint.

b. Materials for absorbing frequencies exceeding 1.5x 10" Hz but less than
3.7x 10% Hz and not transparent to visible light;

c. Intrinsically conductive polymeric materials with a bulk electrical
conductivity exceeding 10,000 S/m (Siemens per metre) or a sheet
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(surface) resistivity of less than 100 ohms/square, based on any of the
following polymers:

Polyaniline;

Polypyrrole;

Polythiopheng;

Poly phenylene-vinylene; or
Poly thienylene-vinylene.

grwbhpE

Technical Note
Bulk electrical conductivity and sheet (surface) resistivity should be
determined using ASTM D-257 or national equivalents.

1. C. 2. Maetd aloys, metd aloy powder and alloyed materias, as follows:

Note  1.C.2. does not eentrelrequire review of metal alloys, metal alloy |
powder and alloyed materials for coating substrates.

Technical Notes

1. Themetal alloysin 1.C.2. are those containing a higher percentage by
weight of the stated metal than of any other e ement.

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

3. Low cycle fatigue life should be measured in accordance with ASTM
Sandard E-606 '‘Recommended Practice for Constant-Amplitude Low-
Cycle Fatigue Testing' or national equivalents. Testing should be axial with
an average stress ratio equal to 1 and a stressconcentration factor (Ky)
equal to 1. The average stressis defined as maximum stress minus
minimum stress divided by maximum stress.

a  Aluminides, asfollows:

1. Nickel aluminides containing a minimum of 15 weight percent
auminium, a maximum of 38 weight percent aluminium and at least
one additiond alloying €lement;

2. Titanium auminides containing 10 weight percent or more aluminium
and at least one additiona alloying element;

b. Metad adloys, as follows, made from materid controlledfor which review is
required by 1.C.2.c..

1. Nickel aloyswith:

a A stressrupture life of 10,000 hours or longer at 923K (650°C)
a adtress of 676 MPa; o

b. A low cycle fatigue life of 10,000 cycles or more at 823K
(550° C) at a maximum stress of 1,095 MPg;

2. Niobium alloys with:
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a A stressrupture life of 10,000 hours or longer a 1,073K
(800°C) at a stress of 400 MPa; or

b. A low cycle fatigue life of 10,000 cycles or more at 973K
(700°C) at a maximum stress of 700 MPg;

3. Titanium aloys with:

a A stressrupture life of 10,000 hours or longer at 723K (450°C)
a adiress of 200 MPg; o

b. A low cycle fatigue life of 10,000 cycles or more at 723K
(450°C) at a maximum stress of 400 MPg;

4. Aluminium aloys with atensile strength of:

a 240 MPaor more a 473K (200°C); or
b. 415MPaor morea 298K (25°C);

5. Magnesium aloys with:

a. A tensle strength of 345 MPaor more; and

b. A corrosion rate of less than Imm/year in 3% sodium
chloride agueous solution measured in accordance with
ASTM standard G-31 or national equivaents;

c. Metd dloy powder or particulate material, having al of the following
characterigtics:

1. Madefrom any of the following composition systems:

Technical Note

Xin the following equals one or more alloying elements.

a Nickd aloys (Ni-Al-X, Ni-X-Al) qualified for turbine engine
parts or components, i.e. with less than 3 nonmetallic particles
(introduced during the manufacturing process) larger than
100 umin 10° dloy particles;

b.  Niobium aloys (Nb-Al-X or Nb-X-Al, Nb-Si-X or Nb-X-Si, Nb-
Ti-X or Nb-X-Ti);

c. Titaniumaloys (T+AI-X or Ti-X-Al);

d.  Aluminium aloys (AFMg-X or
Al-X-Mg, Al-Zn-X or Al-X-Zn,

Al-Fe-X or Al-X-Fe); or
e Magnesium dloys (Mg-Al-X or Mg-X-Al); and

2. Made in an esntrelled controlled environment by any of the following |
processes:

a  "Vacuum atomisation”;
b. "Gasatomisation";
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"Rotary atomisation”;

"Splat quenching”;

"Méelt spinning” and "comminution”;
"Méelt extraction” and "comminution”; or
g. "Mechanicd dloying";

000

3. Capable of forming materialsesntretedfor which review isrequired |
by 1.C.2a or 1.C.2b,;

d. Alloyed materias, having al of the following characterigtics:

1. Made from any of the composition systems specified in 1.C.2.c.1;

2. Intheform of uncomminuted flakes, ribbons or thin rods; and

3. Produced in an controlledcontrolled environment by any of the |
following:

a "Spla quenching”;
b. "Médt spinning" or;
c. "Mdt extraction";

1 C. 3. Magnetic metas, of al types and of whatever form, having any of the
following characteristics:

a Initid relative permeability of 120,000 or more and a thickness of 0.05mm
or less;

Technical Note

Measurement of initial permeability must be performed on fully annealed
materials.

b. Magnetodtrictive aloys, having any of the following characterigtics:

1. A saturation magnetostriction of morethan 5 x 1074 or
2. A magnetomechanicd coupling factor (k) of more than 0.8; or

c. Amorphous or nanocrystalline aloy strips, having al of the following
characterigtics:

1. A compoasition having a minimum of 75 weight percent of iron, cobalt
or nickel;

2. A saturation magnetic induction (Bs) of 1.6 T or more; and

3. Any of the following:

a A srip thickness of 0.02 mm or less; o
b. Anéectrica resigtivity of 2x 104 ohm cm or more.

Technical Note

~WA-LIST(00)1 152



GOODS REVIEW LIST

CONVENTI ONAL SECTI ON
CATEGORY 1 — ADVANCED MATERI ALSDUAL- USE LI ST - CATEGORY 1 - ADVANCED
MATERI ALS

‘Nanocrystalline materials in 1.C.3.c. are those materials having a crystal
grain size of 50 nm or less, as determined by X-ray diffraction.

1. C. 4. Uranium titanium aloys or tungsten aloys with a"matrix" based on iron, nickel
or copper, having al of the following:
a A density exceeding 17.5g/cm3;
b. An dastic limit exceeding 880 MPg;
c. An ultimate tensile strength exceeding 1,270 MPa; and
d. An eongation exceeding 8%.

1. C. 5 "Superconductive' "composite" conductors in lengths exceeding 100 m or with a
mass exceeding 100 g, as follows:

a  Multifilamentary "superconductive" "composite" conductors containing one
or more niobium-titanium filaments:

1. Embedded in a "matrix" other than a copper or copper-based mixed
"matrix"; or

2. Having a crosssection area less than 0.28x 1004 mm2 (6 um in
diameter for circular filaments);

b. "Superconductive' "composite' conductors consisting of one or more
"superconductive" filaments other than niobium-titanium, having al of the
following:

1. A “critical temperature” at zero magnetic induction exceeding 9.85K
(-263.31°C) but less than 24 K (-249.16°C);

2. A cross-section arealess than 0.28 x 1004 mmZ2 and

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

1. C. 6. Fuidsand lubricating materials, asfollows:

a Hydraulic fluids containing, as their principal ingredients, any of the
following compounds or materials:

1. Synthetic silahydrocarbon ails, having dl of the following:

Technical Note
For the purpose of 1.C.6.a.1., silahydrocarbon oils contain
exclusively silicon, hydrogen and carbon.

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

b. A pour point a 239K (-34°C) or less;

c. A viscogty index of 75 or more; and

d. A therma stability at 616 K (343°C); or
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2. Chlorofluorocarbons, having al of the following:

Technical Note
For the purpose of 1.C.6.a.2., chlorofluorocarbons contain
exclusively carbon, fluorine and chlorine.

No flash point;

An autogenous ignition temperdure exceeding 977 K (704°C);
A pour point at 219K (-54°C) or less,

A viscosity index of 80 or more; and

A boiling point a 473K (200°C) or higher;

PoooTw

b. Lubricating materias containing, as their principal ingredients, any of he
following compounds or materials:

1. Phenylene or akylphenylene ethers or thio-ethers, or their mixtures,
containing more than two ether or thio-ether functions or mixtures
thereof; or

2. Fluorinated dlicone fluids with a kinematic viscosity of less than

5,000 mmZ/s (5,000 centistokes) measured at 298K (25°C);

c. Damping or flotation fluids with a purity exceeding 99.8%, containing less
than 25 particles of 200 um or larger in size per 100 ml and made from at
least 85% of any of the following compounds or materids:

1.  Dibromotetrafluoroethane;
2. Polychlorotrifluoroethylene (oily and waxy modifications only); or
3. Polybromotrifluoroethylene;

d. Fluorocarbon eectronic cooling fluids, having al of the following
character igtics.

1. Containing 85% by weight or more of any of the following, or
mixtures thereof:

a Monomeric forms of perfluoropolyalkylether-triazines or
perfluoroaliphatic-ethers;

b. Perfluoroalkylamines;

c. Perfluorocycloakanes; or

d. Perfluoroakanes,

2. Density at 298K (25°C) of 1.5g/ml or more;
3. Inaliquid state at 273K (0°C); and
4.  Containing 60% or more by weight of fluorine.

Technical Note
For the purpose of 1.C.6..
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a. Flash point is determined using the Cleveland Open Cup Method described
in ASTM D-92 or national equivalents;

b. Pour point is determined using the method described in ASTM D97 or
national equivalents;

c. Viscosity index is determined using the method described in ASTM D-2270
or national equivalents,

d. Thermal stability is determined by the following test procedure or national
equivalents.
Twenty ml of the fluid under test is placed in a 46 ml type 317 stainless steel
chamber containing one each of 12.5 mm (nominal) diameter balls of M-10
tool stedl, 52100 steel and naval bronze (60% Cu, 39% Zn, 0.75% n);
The chamber is purged with nitrogen, sealed at atmospheric pressure and
the temperature raised to and maintained at 644+ 6K
(371 £ 6°C) for six hours,
The pecimen will be considered thermally stable if, on completion of the
above procedure, all of the following conditions are met:

1. Thelossinweight of each ball islessthan 10 mg/mm2 of ball surface;
2. Thechangein original viscosity as determined at 311K (38°C) isless
than 25%; and
3. Thetotal acid or base number is less than 0.40;
e. Autogenous ignition temperature is determined using the method described
in ASTM E-659 or national equivalents.

1. C. 7. Ceramic base materials, non"composite' ceramic materials, ceramic-"matrix"
"composite” materials and precursor materials, as follows:

a Base materids of single or complex borides of titanium having total
metallic impurities, excluding intentional additions, of less than 5,000 ppm,
an average particle size equal to or less than 5 um and no more than 10% of
the particles larger than 10 pm;

b. Non-"composite" ceramic materials in crude or semi-fabricated form,
composed of borides of titanium with a density of 98% or more of the
theoretical density;

Note  1.C.7.b. does not esntrelrequire review of abrasves.

c. Ceramic-ceramic "composite" materials with a glass or oxide-"matrix" and
reinforced with fibres having al of the following:

1.  Madefrom any of the following materials:

a SiN;
b. Si-C;
c
d

Si-Al-O-N; or
Si-O-N; ad

2. Having a specific tensile strength exceeding 12.7 x 103m;
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d. Ceramic-ceramic "composite® materias, with or without a continuous
metallic phase, incorporating particles, whiskers or fibres, where carbides or
nitrides of silicon, zirconium or boron form the "matrix";

e. Precursor materias (i.e, specid purpose polymeric or metalo-organic
materias) for producing any phase or phases of the materials eentreHedfor
which review isrequired by 1.C.7.c., as follows:

1. Polydiorganosilanes (for producing silicon carbide);

2. Polysilazanes (for producing silicon nitride);

3. Polycarbosilazanes (for producing ceramics with silicon, carbon and
nitrogen components);

f.  Ceramic-ceramic "composite' materials with an oxide or glass "matrix"
reinforced with continuous fibres from any of the following systems:

1 A0z o
2. Si-CN.

Note  1.C.7.f. does not esntrelrequire review of "composites' containing
fibres from these systems with a fibre tensle strength of less than
700 MPaat 1,273 K (1,000° C) or fibre tensile creep resistance of
more than 1% creep srain at 100MPa load and 1,273K
(1,000° C) for 100 hours.

1. C. 8 Non-fluorinated polymeric substances, as follows:
a Bismaleimides;

Aromatic polyamide-imides,

Aromatic polyimides;

Aromatic polyetherimides having a glass transition temperature (Tg)

exceeding 513K (240° C) determined using the dry method described

in ASTM D 3418;

AODNE

Note  1.C.8.a. does not esrtretrequire review of non-fusible compression
moulding powders or moulded forms.

b. Thermoplagtic liquid crystal copolymers having a heat distortion
temperature exceeding 523 K (250°C) measured according to ASTM

D-648, method A, or national equivalents, with a load of 1.82 N/mm2 and
composed of:

1. Any of thefollowing:
a  Phenylene, biphenylene or naphthalene; or

b. Methyl, tertiary-butyl or phenyl substituted phenylene,
biphenylene or naphthalene; and
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2. Any of the following acids:

a  Terephthdic acid;
b.  6-hydroxy-2 naphthoic acid; or
c. 4-hydroxybenzoic acid;

c. Polyarylene ether ketones, as follows:

Polyether ether ketone (PEEK);

Polyether ketone ketone (PEKK);

Polyether ketone (PEK);

Polyether ketone ether ketone ketone (PEKEKK);

EaN A o

d. Polyarylene ketones;

e. Polyarylene sulphides, where the arylene group is biphenylene, triphenylene
or combinations thereof;

f.  Polybiphenylenethersul phone.
Technical Note
The glass transition temperature (Tg) for 1.C.8. materials is determined using
the method described in ASTM D 3418 using the dry method.
1. C. 9. Unprocessed fluorinated compounds, asfollows:

a.  Copolymers of vinylidene fluoride having 75% or more beta crystalline
structure without stretching;

b. Fluorinated polyimides containing 10% by weight or more of combined
fluorine;

c. Fluorinated phosphazene elastomers containing 30% by weight or more of
combined fluorine.

1. C. 10. "Fibrous or filamentary materids' which may be used in organic "matrix",
metallic "matrix" or carbon "matrix" "composite’ structures or laminates, as
follows:

a Organic "fibrous or filamentary materias’, having all of the following:

1. A specific modulus exceeding 12.7x 106 m; and
2. A gpecific tensile strength exceeding 23.5 x 104 m;

Note  1.C.10.a. doesnot esriretrequire review of polyethylene.

b. Carbon "fibrous or filamentary materials', having al of the following:
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1. A specific modulus exceeding 12.7x 106 m; and
2. A gpecific tensile strength exceeding 23.5x 104 m;

Technical Note

Properties for materials described in 1.C.10.b. should be determined using
SACMA recommended methods SRM 12 to 17, or national equivalent tow
tests, such as Japanese Industrial Sandard JISR-7601, Paragraph 6.6.2.,
and based on lot average.

Note  1.C.10.b. does not esriretrequire review of fabric made from |
"fibrous or filamentary materials' for the repair of aircraft
structures or laminates, in which the size of individual sheets does
not exceed 50cm x 90 cm.

c. Inorganic "fibrous or filamentary materials', having dl of the following:

1. A specific modulus exceeding 2.54 x 106 m; and
2. A mdting, softening, decomposition or sublimation point exceeding
1,922 K (1,649°C) in an inert environment;

Note  1.C.10.c. does not esntretrequire review of: |
1. Discontinuous, multiphase, polycrystalline alumina fibres in
chopped fibre or random mat form, containing 3 weight
percent or more silica, with a specific modulus of less than

10x 105 m;
2. Molybdenum and molybdenum alloy fibres;
3. Boronfibres;

4. Discontinuous ceramic fibres with a melting, softening,
decomposition or sublimation point lower than 2,043K
(1,770°C) in an inert environment.
d. "Fibrous or filamentary materials':

1. Composed of any of the following:

a  Polyetherimides eontrettecfor which review is required by |
1.C84aor

b. Materials esntreltedfor which review is requiredby 1.C.8.b. to |
1.C.8f.,; or

2. Composed of materials eentretedfor which review is required by |
1.C.10.d.1.a or 1.C.10.d.1.b. and "commingled" with other fibres
controlledfor which review is required by 1.C.10.a, 1.C.10.b. or |
1.C.10.c;
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Resin-impregnated or pitc h-impregnated fibres (prepregs), metal or carbon-
coated fibres (preforms) or "carbon fibre preforms®, asfollows:

1. Made from "fibrous or filamentary materials’ eentretedior which
review isrequired by 1.C.10.a.,, 1.C.10.b. or 1.C.10.c;

2. Madefrom organic or carbon "fibrous or filamentary materials':

With a specific tensile strength exceeding 17.7 x 104 m;

With a specific modulus exceeding 10.15 x 106 m;

Not esntreHedrequiring review by 1.C.10.a. or 1.C.10.b.; and
When impregnated with materials esntreltedfor which review is
required by 1.C.8. or 1.C9.b., having a glass transition
temperature (Tg) exceeding 383K (110°C) or with phenolic or
epoxy resins, having a glass transition temperature (Tg) equal to
or exceeding 418K (145°C).

oo o ®

Notes 1.C.10.e. does not esntrelreguire review of:

1. Epoxy resn "matrix" impregnated carbon "fibrous or
filamentary materials’ (prepregs) for the repair of aircraft
structures or laminates, in which the size of individual sheets
of prepreg does not exceed 50 cm x 90 cm;

2. Prepregs when impregnated with phenolic or epoxy resins
having a glass transition temperature (Tg) less than 433K
(160°C) and a cure temperature lower than the glass
trangition temperature.

Technical Note

The glass transition temperature (Tg) for 1.C.10.e. materialsis determined
using the method described in ASTM D 3418 using the dry method. The
glass transition temperature for phenolic and epoxy resins is determined
using the method described in ASTM D 4065 at a frequency of 1Hz and a
heating rate of 2 K (°C) per minute using the dry method.

Technical Notes

1

2.

Soecific modulus: Young's modulus in pascals, equivalent to N/m2 divided

by specific weight in N/m3, measured at a temperature of (296+ 2) K
((23 = 2)°C) and a relative humidity of (50 + 5)%.

Soecific tensile strength: ultimate tensile strength in pascals, equivalent to
N/m2 divided by specific weight in N/m3, measured at a temperature of
(296 £ 2) K ((23+ 2)°C) and a relative humidity of (50 £ 5)%.

1. C. 11. Metasand compounds, asfollows:
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a Metds in particle sizes of less than 60 um whether spherical, atomised,
spheroidal, flaked or ground, manufactured from material consisting of
99% or more of zirconium, magnesium and alloys of theseg;

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

Note  Themetalsor alloyslistedin 1.C.11.a. -are controlrequire review
led whether or not the metals or alloys are encapsulated in
aluminium, magnesium, zirconium or beryllium.

b. Boron or boron carbide of 85% purity or higher and a particle size of 60 um
orless;

Note  The metals or alloys listed in 1.C.11.b. eertrelrequire review ted
whether or not the metals or alloys are encapsulated in
aluminium, magnesium, zirconium or beryllium.

c. Guanidinenitrate;

d. Nitroguanidine (NQ) (CAS 556-83-7).

1. C. 12 Chargesand devices specialy designed for civil projects, and containing a total
quantity not exceeding 0.010 kg of any of the following energetic materials:

a. Cyclotetranethyl enetetranitran ne (CAS 2691- 41- 0)
(HWX); octahydro-1,3,5 7-tetranitro-1, 3,5, 7-
tetrazine, 1,3,5 7-tetranitro-1,3,5,7-tetraza-
cycl ooct ane; (octogen, octogene);

b. Hexanitrostilbene (HNS) (CAS 20062-22-0);

c. Diamnotrinitrobenzene (DATB) (CAS 1630-08-6);

d. Triamnotrinitrobenzene (TATB) (CAS 3058-38-6);

e. Triam noguanidinenitrate (TAGN) (CAS 4000- 16-2);

f. Titani um subhydride of stoichionetry TiH 0.65-1.68;

g. Dinitroglycoluril (DNGJ, DINGJ) (CAS 55510-04-8);
tetranitroglycoluril (TNGQJ, SORGUYL) (CAS 55510-03-

7);
h. Tetranitrobenzotriazol obenzotri azol e (TACOT) (CAS
25243-36-1) ;
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Di am nohexani trobi phenyl (DI PAM) (CAS 17215 44-0);

Pi cryl am nodi ni tropyri di ne (PYX) (CAS 38082 89-2);

K. 3-nitro-1,2,4-triazol-5 one (NTO or ONTA) (CAS 932-
64-9);

. Hydrazine (CAS 302-01-2) in concentrations of 70%
or_nore; hydrazine nitrate (CAS 37836-27-4);
hydrazi ne perchlorate (CAS 27978-54-7);
unsymet ri cal di met hyl hydrazine (CAS 57-14-7);
nmononet hyl
(CAS 60-34-4) hydrazine; synmetrical dinethyl
hydrazi ne (CAS 540-73-8);

m Amoni um perchl orate (CAS 7790- 98-9);

n. Cyclotrinethylenetrinitram ne (RDX) (CAS 121-82-4)
; cyclonite; T4; hexahydro-1,3,5trinitro-1,3,5-
triazine; 1,3,5-trinitro-1,3,5-triaza-cycl ohexane
(hexogen, hexogene);

0. Hydroxylamoniumnitrate (HAN) (CAS 13465- 08-2);
hydr oxyl anmoni um perchl orate (HAP) (CAS 15588-62-
2);

p. 2-(5-cyanotetrazol ato) penta anmine-cobalt (I11)
perchlorate (or CP) (CAS 70247-32-4);

g. cis-bis (5-nitrotetrazolato) tetra am ne-cobalt
(1'1'l) perchlorate (or BNCP);

r. 7-Amno-4, 6-dinitrobenzofurazane-1-oxi de ( ADNBF)
(CAS 97096- 78-1); am no di nitrobenzof uroxan;

s. 5,7-di am no-4, 6-di ni trobenzof urazane-1-oxi de (CAS
117907-74-1), (CL-14 or diamno
di ni t r obenzof ur oxan) ;

t. 2,4,6-trinitro-2,4,6-triazacycl ohexanone (K 6 or

Ket 0- RD
(CAS 115029-35-1);
u. 2,4,6,8-tetranitro-2,4,6,8-tetraazabicyclo [3,3,0]-

oct anone-3

(CAS 130256-72-3) (tetranitrosem glycouril, K-55 or

ket o- bi cyclic HWX);

V.

1,1,3-trinitroazetidine (TNAZ) (CAS 97645-24-4);
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w  1,4,5 8-tetranitro-1,4,5,8-tetraazadecal i n (TNAD)
(CAS 135877-16-6);

X. Hexanitrohexaazai sowurtzitane (CAS 135285- 90-4)
(CL-20 or HNNW; and chlathrates of CL-20;

y. Polynitrocubanes with nmore than four nitro groups;

z. Ammoniumdinitram de (ADN or SR 12) (CAS 140456-78-
6):

aa. Trinitrophenylnethylnitramne (tetryl) (CAS 479-45-
8) ;

1. C. 13. Charges and devices specidly designed for civil projects, and containing a total
quantity not exceeding 0.010 kg of any of the following explosives and
propellants meeting the following performance parameters:

a. Any explosive with a detonation velocity exceedi ng
8,700 mis or a detonation pressure exceedi ng 34 GPa

(340 Kbar);

b. O her organic explosives. yielding detonation
pressures of 25 GPa (250 kbar) or nore that wll
remain stable at tenperatures of 523 K (250°C) or
hi gher for periods of 5 mnutes or |onger;

C. Any other United Nations (UN) dass 1.1 solid
propellant with a theoretical specific inpulse
(under standard conditions) of nore than 250 s for
non-netal lised, or nore than 270 s for al um ni sed
conposi ti ons;

d. Any UN Cass 1.3 solid propellant with a
t heoretical specific inpulse of nore than 230 s for
non- hal ogeni sed, 250 s for non-netallised and 266 s
for metallised conpositions;

1. C. 14.12. Materiasasfollows:

Technical Note
These materials are typically used for nuclear heat sources.

a  Plutonium in any form with a plutonium isotopic assay of
plutonium-238 of more than 50% by weight;

Note  1.C.12.a. doesnot esrtretrequire review of:
1. Shipmentswith a plutonium content of 1 g or less;
2. Shipments of 3 "effective grams’ or less when contained in a
sensing component in instruments.
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b. "Previoudy separated” neptunium-237 in any form.

Note  1.C.12.b. doesnot esrtretrequire review of shipmentswith a
neptunium:-237 content of 1 g or less.

1. D. SOFTWARE

1. D. 1. "Software" specidly designed or modified for the "development”, "production”
or "use" of equipment centrolledfor which review is required by 1.B. |

1. D. 2. "Software' for the "development” of organic "matrix", metal "matrix" or carbon
"matrix" laminates or "composites.”

1. E. TECHNOLOGY

1. E 1 "Technology" according to the Genera Technology Note for the "development”
or "production” of equipment or materials esrtrettedfor which review isrequired |
by 1A.1b.,1Alc,1A2t01AS5, 1B.or1C.

1. E 2 Other "technology," asfollows:

a "Technology" for the "development” or "production” of polybenzothiazoles
or polybenzoxazoles;

b. "Technology" for the "development" or "production” of fluoroelastomer
compounds containing at least one vinylether monomer;

c. "Technology" for the design or "production” of the following base materias
or non-"composite’ ceramic materials.

1. Base materials having dl of the following characteristics:

a  Any of the following compositions:
1. Single or complex oxides of zirconium and complex oxides
of silicon or aluminium;
2. Single nitrides of boron (cubic crystalline forms);
3. Single or complex carbides of silicon or boron; or
4. Single or complex nitrides of silicon;

b. Tota metdlic impurities, excluding intentional additions, of less
than:

1. 1,000 ppm for single oxides or carbides; or
2. 5,000 ppm for complex compounds or single nitrides; and

c. Being any of the following:
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1. Zirconiawith an average particle size equal to or less than
1um and no more than 10% of the particles larger than
S5um;

2. Other base materials with an average particle size equd to or
lessthan 5 um and no more than 10% of the particles larger
than 10 um; or

3. Having dl of the following:

a Platdets with alength to thickness ratio exceeding 5;

b.  Whiskers with a length to diameter ratio exceeding 10
for diameters less than 2pum; and

c. Continuous or chopped fibres less than 10um in
diameter;

2. Non-"composite' ceramic materbls composed of the materials
described in 1.E.2.c.1,;

Note  1.E.2.c.2. doesnot esrtretrequire review of technology for |
the design or production of abrasives.

d. "Technology" for the "production” of aromatic polyamide fibres;

e. "Technology" for the installation, maintenance or repair of materials
controlledfor which review isrequiredby 1.C.1.; |

f. "Technology" for the repair of "composite' structures, laminates or
materials controlledfor which review is required by 1.A.2., 1.C.7.c. or |
1.C.7.d

Note  1E.2f. does not esntrelrequire review of "technology" for the |
repair of “civil aircraft" structures using carbon “fibrous or
filamentary materials' and epoxy resins, contained in aircraft
manufacturers manuals.
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2. A. SYSTEMS, EQUIPMENT AND COMPONENTSN-B-—For——¢qutet—FdhRRiAg
bearings, - o *

2. A. 1 Antifriction bearings and bearing systems, as follows, and components therefor:

Note  2.A.1. doesnot controlrequire review of balls with tolerances specified
by the manufacturer in accordance with 1SO 3290 asgrade 5 or worse.

a. Bal bearings and solid roller bearings having tolerances specified by the
manufacturer in accordance with SO 492 Tolerance Class4 (or
ANSI/ABMA Std 20 Tolerance Class ABEC-7 or RBEC-7, or other
national equivalents), or better, and having rings, balls or rollers made from
monel or beryllium;

Note  2.A.l.a. does not esntretrequire review of tapered roller bearings.

b. Other ball bearings and solid roller bearings having tolerances specif ied by
the manufacturer in accordance with 1SO 492 Tolerance Class 2 (or
ANSI/ABMA Std 20 Tolerance Class ABEC-9 or RBEC9, or other
national equivalents), or better;

Note  2.A.1.b. does not esntretrequire review of tapered roller bearings.

c. Active magnetic bearing systemsusing any of the following:

1. Maerids with flux densities of 2.0 T or greater and yield strengths
greater than 414 M Pg;

2. All-éectromagnetic 3D homopolar bias designs for actuators; or

3. Hightemperature (450 K (177°C) and above) position sensors.

2. B. TEST, INSPECTION AND PRODUCTION EQUIPMENT

Technical Notes

1. Secondary parallel contouring axes, (e.g., the waxis on horizontal boring mills
or a secondary rotary axis the centre line of which is paralld to the primary
rotary axis) are not counted in the total number of contouring axes. Rotary axes
need not rotate over 360°. A rotary axis can be driven by a linear device(e.g., a
screw or a rack-and-pinion).

2. For the purposes of 2.B, the number of axes which can be co-ordinated simultaneously for “contouring
control” is the number of axes which affect relative movement between any one workpiece and a tool, cutting head

or grinding wheel which is cutting or removing material from the workpiece. This does notinclude any additional
axes which affect other relative movement within the machine. Such axes include:

a. Wheel-dressing systens in grinding nachines;
b. Parallel rotary axes designed for nmounting of
separ at e wor kpi eces;
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Co-li near rotary axes desi gned for
mani pul ati ng the same workpi ece by holding it
in a chuck from different ends.Fechnical
Notescontd—

3. Axis nomenclature shall be in accordance with International Sandard 1S0 841,
‘Numerical Control Machines- Axis and Motion Nomenclature'.

4. For the purposes of this Category a "tilting spindl€" is counted as a rotary axis.

5. Sated positioning accuracy levels derived from measurements made according to
IS0 230/2 (1997) or national equivalents may be used for each machine tool
model instead of individual machine tests. Stated positioning accuracy means the
accuracy value provided to national licensing authorities as representative of the
accuracy of a machine model.

Deter mination of Stated Values

a.
b.
C.

d.

SHect five machines of a model to be evaluated;

Measure the linear axis accuracies according to SO 230/2 (1997);
Determine the A-values for each axis of each machine. The method of
calculating the A-value is described in the SO standard;

Determine the mean value of the Avalue of each axis. Thismean value
A becomes the stated value of each axis for the modd (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 controlrequiring review led-by
2.B.1.a to 2.B.1.c. has a stated accuracy A of 5 microns for grinding
machines and 6.5 microns for milling and turning machines or better,
the builder should be required to reaffirm the accuracy level once
every eighteen months.

2. B. 1. Machine tools, as follows, and any combination thereof, for removing (or
cutting) metals, ceramics or “"composites', which, according to the
manufacturer’s technical specification, can be equipped with electronic devices
for "numerical control":

Note 1

Note 2

2.B.1. does not esntretrequire review of special purpose machine tools
limited to the manufacture of gears. For such machines, see Item 2.B.3.

2.B.1. does not esntretrequire review of special purpose machine tools
limited to the manufacture of any of the following parts:

a  Crank shafts or cam shafts,

b. Toolsor cutters,

c. BExtruder worms,

d Engraved or facetted jewellery parts;

a Machinetoals for turning, having al of the following characteristics:

1

Positioning accuracy with "all compensations available" equal to or
less (better) than 4.5 um according to 1SO 230/2 (1997) or national
equivalentsaong any linear axis; and
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2.

Note

Two or more axes which can be coordinated simultaneoudy for
"contouring control";

2B.la does na eentrelrequire review of turning machines |
specially designed for the production of contact lenses.
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b. Machinetoolsfor milling, having any of the following characteristics:

1

3.

Having al of the following:

a  Positioning accuracy with "all compensations available” equal to
or less (better) than 4.5 um according to 1SO 230/2 (1997) or
national equivalentsalong any linear axis; and

b. Threelinear axes plus one rotary axis which can be coordinated
simultaneoudly for "contouring control”;

Five or more axes which can be coordinated simultaneously for
"contouring control”; or

A postioning accuracy for jig boring machines, with "al

compensations available”, equa to or less (better) than 3.0 um

according to 1SO 230/2 (1997) or national equivalentsalong any linear

axis;

Fly cutting machines, having dl of the following characteristics:

a  Spindle"run-out" and "camming" less (better) than 0.0004 mm
TIR; and

b. Angugdeviation of dide movement (yaw, pitch and roll) less
(better) than 2 seconds of arc, TIR, over 300 mm of travel.

c. Machinetoolsfor grinding, having any of the following characteritics:

1

Having al of the following:

a  Positioning accuracy with "al compensations available”" equal to
or less (better) than 3.0 um according to 1SO 230/2 (1997) or
national equival ents’ along any linear axis; and

b.  Three or more axes which can be coordinated simultaneously for
"contouring control"; or

Five or more axes which can be coordinated simultaneoudly for
"contouring control”;

Notes 2.B.1.c. does not eentretrequire review of grinding machines, as

follows:
1. Cylindrical external, internal, and external -internal grinding
machines having all the following characteristics:
a. Limited to cylindrical grinding; and
b. Limited to a maximum workpiece capacity of 150 mm
outside diameter or length.
2. Machines designed specifically as jig grinders having any of
the following characteritics:
a. The c-axis is used to maintain the grinding wheel
normal to the work surface; or
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2 B 2
2. B 3

b. The aaxisisconfiguredto grind barrel cams.

3. Todl or cutter grinding machines limited to the production of
tools or cutters.

4.  Crank shaft or cam shaft grinding machines.

5 urface grinders.

d. Electrical discharge machines (EDM) of the nonwire type which have two
or more rotary axes which can be coordinated simultaneously for
"contouring control™;

e. Machinetools for removing metas, ceramics or "composites' having all of
the following characteristics:

1.  Removing material by means of any of the following:

a  Water or other liquid jets, including those employing abrasive

additives;
b. El ectron beam or
c. "Laser" beam and

2. Having two or more rotary axes which:

a. Can be coordinated simultaneously for
“contouring control"; and

b. Have a positioning accuracy of |ess
(better) than 0.003°;

f.  Deegp-hole-drilling machines and turning machines modified for deep-hole-
drilling, having a maximum depth-of -bore capability exceeding 5,000 mm
and specialy designed components therefor.

Not used.

"Numerically controlled” or manual machine tools, and specialy designed
components, controls and accessories therefor, specially designed for the
shaving, finishing, grinding or honing of hardened (Rz = 40 or more) spur,
helicd and double-helical gears with a pitch diameter exceeding 1,250mmand a

face width of 15% of pitch diameter or larger finished to a quality of AGMA 14
or better (equivalent to 1SO 1328 class 3).

Hot "isostatic presses’, having al of the following, and specialy designed
components and accessories therefor:

a A controlled thermal environment within the closed cavity and a chamber
cavity with an inside diameter of 406 mm or more; and

b. Any of the following:

1. A maximum working pressure exceeding 207 MPg;
2. A controlled therma environment exceeding 1,773 K (1,500°C); or
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3. A facility for hydrocarbon impregnation and removal of resultant
gaseous degradation products.

Technical Note

The inside chamber dimension is that of the chamber in which both the working
temperature and the working pressure are achieved and does not include
fixtures. That dimension will be the smaller of either the inside diameter of the
pressure chamber or the insde diameter of the insulated furnace chamber,
depending on which of the two chambersis located inside the other.

N.B. For specially designed dies, moulds and tooling see Items 1.B.3. and;
9.B.9.

and‘Mumnm‘gnS‘g‘g—. iti i -i

2. B. 5. Equipment specidly designed for the deposition, processing and in-process
control of inorganic overlays, coatings and surface modifications, as follows, for
non-electronic substrates, by processes shown in the Table and associated Notes
following 2.E.3.f., and specially designed automated handling, positioning,
manipulation and control components therefor:

a "Stored programme controlled” chemica vapour deposition (CVD)
production equipment having al of the following:

1. Process modified for one of the following:

a Pulsating CVD;
b.  Controlled nucleation thermal deposition (CNTD); or
c. Plasmaenhanced or plasma assisted CVD; and

2. Any of thefollowing:

a Incorporating high vacuum (equa to or less than 0.01 Pa)
rotating sedls; or
b.  Incorporatingin situ coating thickness control;

b. "Stored programme controlled" ion implantation production equipment
having beam currents of 5 mA or more;

c. "Stored programme controlled" electron beam physical vapour deposition
(EB-PVD) production equipment incorporating power systems rated for
over 80 kW, having any of the following:

1. A liquid pool level "laser" control system which regulates precisely
the ingots feed rate; or

2. A computer controlled rate monitor operating on the principle of photo-
luminescence of theionised atoms in the evaporant stream to control the
deposition rate of a coating containing two or more ements,
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d. "Stored programme controlled" plasma spraying production equipment
having any of the following characterigtics:

1.  Operating at reduced pressure controlled atmosphere (equal to or less
than 10 kPa measured above and within 300mm of the gun nozzle
exit) in a vacuum chamber capable of evacuation down to 0.01 Pa
prior to the spraying process; or

2. Incorporatinginsitu coating thickness control;

e "Stored programme controlled” sputter deposition production equipment

capable of current densities of 0.1 mA/mm?2 or hi gher a adeposition rate of
15 pm/h or more;

f. "Stored programme controlled" cathodic arc deposition production
equipment incorporating a grid of electromagnets for steering control of the
arc spot on the cathode;

g. "Stored programme controlled” ion plating production equipment allowing
for the in situ measurement of any of the following:

1.  Coating thickness on the substrate and rate control; or
2. Optical characterigtics.

Note 2Bb5a, 2Bb5b., 2Bb5e, 2B5f and 2Bb5g. do not
controlrequire review of chemical vapour deposition, cathodic |
arc, sputter deposition, ion plating or ion implantation equipment
specially designed for cutting or machining tools.

2. B. 6. Dimensional inspection or measuring systems and equipment, as follows:

a Computer controlled, "numericaly controlled" or "stored programme
controlled" dimensiona inspection machines, having a three dimensiona
length (volumetric) "measurement uncertainty” equal to or less (better) than
(1.7 + L/1,000) um (L is the measured length in mm) tested according to
ISO 10360-2;

b. Linear and angular displacement measuring instruments, as follows:
1.  Linear measuring instruments having any of the following:

a  Non-contact type measuring systemswith a"resolution” equa to or
less (better) than 0.2pum within a measuring range up to 0.2mm;

b. Linear voltage differentia transformer systems having dl of the
following characterigtics:

1. "Linearity" equa to or less (better) than 0.1% within a
measuring range up to 5 mm; and
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2. Drift equal to or less (better) than 0.1% per day at a standard
ambient test room temperature £1K; or

c. Measuring systems having al of the following:
1. Containing a"laser"; and

2. Maintaining, for at least 12 hours, over atemperature range
of £1 K around a standard temperature and at a standard
pressure, all of the following:

a A "resolution” over their full scale of 0.1 um or less
(better); and

b. A "measurement uncertainty” equal to or less (better)
than (0.2 + L/2,000) pum (L is the measured length in
mm);

Note  2B.6.b.1. does not controlrequire review of measuring |
interferometer systems, without closed or open loop
feedback, containing a "laser" to measure dide movement
errors of machinetools, dimensional inspection machines or
similar equipment.

b. 2. Angular measuring instruments having an "angular position deviation"
equal to or less (better) than 0.00025°;

Note 2.B.6.b.2. does not controlrequire review of optical |
instruments, such as autocollimators, using collimated light
to detect angular displacement of a mirror.

c. Equipment for measuring surface irregularities, by measuring optical scatter
as afunction of angle, with a sensitivity of 0.5nm or less (better).

Notel Machine toolswhich can be used as measuring machines are controlled
machines must be reviewed if they meet or exceed the criteria specified
for the machine tool function or the measuring machine function.

Note2 A machine described in 2.B.6. iscontrolled-requiresreview if it exceeds
the control review threshold anywhere within its operating range.

2. B. 7. "Raobots' having any of the following characteristics and specialy designed
controllers and "end- effectors’ therefor:

a Capable in red time of full three-dimensional image processing or full
three-dimensional scene analysis to generate or modify "programmes’ or to
generate or modify numerical programme data;

Technical Note

The scene analysis limitation does not include approximation of the third
dimension by viewing at a given angle, or limited grey scale interpretation
for the perception of depth or texture for the approved tasks (2 1/2 D).
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2. B 8

b. Specidly designed to comply with nationa safety standards applicable to
explosive munitions envir onments,

c. Specidly designed or rated as radiation-hardened to withstand greater than
5x 103 Gy (Si) without operational degradation; or

d. Specidly designed to operate at atitudes exceeding 30,000 m.

Assemblies or units, specidly designed for machine tools, or dimensiona
inspection or measuring systems and equipment, as follows:

a Linear position feedback units (e.g., inductive type devices, graduated
scales, infrared systems or "laser” systems) having an overall "accuracy"

less (better) than (800 + (600 x L x 10'3)) nm (L equals the effective length
in mmy;
N.B. For "laser" systems see also Noteto 2.B.6.b.1.

b. Rotary position feedback units (e.g., inductive type devices, graduated
scales, infrared systems or "laser" systems) having an "accuracy" less
(better) than 0.00025°;

N.B.  For "laser" systems see also Note to 2.B.6.b.1.

c. "Compound rotary tables' and "tilting spindles’, capable of upgrading,
according to the manufacturer's specifications, machine tools to @ above
the levels specified in 2.B.

Spin-forming machines and flow -forming machines, which, according to the
manufacturer's technical specification, can be equipped with "numerical control"
units or a computer control and having al of the following:

a Two or more controlled axes of which at least two can be coordinated
simultaneously for "contouring control"; and

b. A roller force more than 60 kN.

Technical Note
Machines combining the function of spin-forming and flow-forming arefor the
purpose of 2.B.9. regarded as flow-forming machines.

2. C. MATERIALS - None

2. D. SOFTWARE

1. "Software’, other than that esntrelted-required for review by 2.D.2., specidly
designed or modified for the "development”, "production” or "use" of equipment
required for review by 2.A. or 2.B.
2. "Software" for electronic devices, even when residing in an electronic device or
system, enabling such devices or systems to function as a"numerical control”
AL LS LOM ] 171
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unit, capable of co-ordinating simultaneously more than 4 axes for "contouring

control".

Note  2.D.2. does not esntrel-require review of "software" specially designed
or modified for the operation of machine tools reteentrotted-for which
review is not required by Category 2.

2. E. TECHNOLOGY

2. E. 1 "Technology" according to the General Technology Note for the "development"
of equipment or "software" eentrelted-for which review isrequired by 2.A., 2.B.

or2.D.

2. E. 2. "Technology" according to the General Technology Note for the "production” of
equipment esrtrelted-for which review is required by 2.A. or 2.B.

2. E. 3. Other "technology”, as follows:

a "Technology" for the "development” of interactive graphics as an integrated
part in "numerical control" units for preparation or modification of part
programmes,

b. "Technology" for metal-working manufacturing processes, as follows:

1

"Technology" for the design of tools, dies or fixtures specialy
designed for any of the following processes:

a  "Superplasticforming”;
b. "Diffusion bonding"; or
c. "Direct-acting hydraulic pressing”;

Technical data consisting of process methods or parameters as listed
below used to control:

a  "Superplastic forming" of auminium aloys, titanium aloys or

"superalloys':

1. Surface preparation;
2. Strainrate;

3. Temperature;

4. Pressure;

b. "Diffusion bonding" of "superaloys’ or titanium alloys:

1. Surface preparation;

2. Temperature,

3. Pressure;
c. "Direct-acting hydraulic pressing"
titanium alloys:

of auminium aloys or
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C.

1. Pressure
2. Cycletime;

d. "Hot isostatic densification™ of titanium aloys, duminium aloys
or "superalloys":

1. Temperature
2. Pressure;
3. Cycletime;

"Technology" for the "development” or "production” of hydraulic stretch-
forming machines and dies therefor, for the manufacture of airframe
structures;

"Technology" for the "development" of generators of machine tool
instructions (e.g., part programmes) from design data residing inside
"numerica contral” units;

"Technology" for the "development" of integration "software" for
incorporation of expert systems for advanced decision support of shop floor
operations into "numerical control” units;

"Technology" for the application of inorganic overlay coatings or inorganic
surface modification coatings (specified in column 3 of the following table)
to non-electronic substrates (specified in column 2 of the following table),
by processes specified in column 1 of the following table and defined in the
Technical Note.

N.B.  ThisTable should beread to esrtretrequire review of thetechnology
of a particular ‘Coating Process only when the * Resultant Coating’
in column 3 is in a paragraph directly across from the relevant
‘Qibgrate under colum 2. For example, Chemical Vapour
Depostion (CVD) coating process technical data are—eentrelied
require review for the application of 'glicides to 'Carbon-carbon,
Ceramic and Metal “ matrix’ “ composites’" substrates, but-are-ret
esntrettedbut do not require review for the application of 'slicides to
'Cemented tungsten carbide (16), Slicon carbide (18)' subgtrates. In
the second case, the * Resultant Coating’ is not listed in the paragraph
under column 3 directly acrass from the paragraph under colurmn 2
listing 'Cemented tungsten carbide (16), Slicon carbide (18)'.
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TABLE - DEPOSITION TECHNIQUES

1.  Coating Process (1)

A.  Chemica Vapour
Deposition (CVD)

2. Substrate

"Superalloys'

Ceramics (19) and Low-
expansion glasses (14)

Carbon-carbon,
Ceramicand
Meta "matrix"
"composites’

Cemented tungsten
carbide (16),
Silicon carbide (18)

Molybdenum and
Molybdenum alloys
Beryllium and
Beryllium aloys

Sensor window
materias (9)

3. Resultant Coating

Aluminidesfor internal
passages

Silicides

Carbides

Didectric layers (15)
Diamond

Diamond-like carbon (17)

Silicides

Carbides

Refractory metals
Mixtures thereof (4)
Didlectric layers (15)
Aluminides

Alloyed aluminides (2)
Boron nitride

Carbides

Tungsten

Mixtures thereof (4)
Didectric layers (15)

Didectric layers (15)

Didectric layers (15)
Diamond
Diamond-like carbon (17)

Didectric layers (15)
Diamond
Diamond-like carbon (17)

The numbersin parenthesis refer to the Notes following this Table.
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TABLE - DEPOSITION TECHNIQUES

1. Coating Process (1) 2. Subdtrate 3. Resultant Coating

B.  Thermal-Evaporation
Physical Vapour
Deposition (TEPVD)

B.1. Physica Vapour "Superdloys" Alloyed silicides
Deposition (PVD): Alloyed duminides (2)
Electron-Beam MCrAIX (5)
(EB-PVD) Modified zirconia (12)

Silicides
Aluminides
Mixtures thereof (4)
Ceramics (19) and Low- Didlectric layers (15)
expansion glasses (14)
Corrosion resistant MCrAIX (5)
sted (7) Modified zirconia (12)
Mixtures thereof (4)
Carbon-carbon, Silicides
Ceramic and Carbides
Meta "matrix" Refractory metals
"composites’ Mixtures thereof (4)
Didectric layers (15)
Boron nitride
Cemented tungsten Carbides
carbide (16), Tungsten
Silicon carbide (18) Mixtures thereof (4)
Didectric layers (15)
Molybdenum and Didlectric layers (15)
Molybdenum dloys
Beryllium and Didectric layers (15)
Beryllium aloys Borides
Beryllium
Sensor window Didectric layers (15)
materiads (9)
Titanium aloys (13) Borides
Nitrides
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TABLE - DEPOSITION TECHNIQUES

1. Coating Process (1)

B.2. lon assisted resistive

heating Physica Vapour

Deposition (PVD)
(lon Plating)

2. Substrate

Ceramics (19) and Low-
expansion glasses (14)

Carbon-carbon,
Ceramic and Meta
"matrix" "composites’

Cemented tungsten
carbide (16),
Silicon carbide

Molybdenum and
Molybdenum alloys

Beryllium and
Beryllium aloys

Sensor window
materias (9)

3. Resultant Coating

Didectric layers (15)
Diamond-like carbon (17)

Didectric layers (15)

Didlectric layers (15)

Dielectric layers (15)

Dielectric layers (15)

Didectric layers (15)
Diamond-like carbon (17)

B.3. Physica Vapour
Deposition (PVD):
"Laser" Vaporization

Ceramics (19) and Low-
expansion glasses (14)

Carbon-carbon,
Ceramic and Meta
"matrix" "composites’

Cemented tungsten
carbide (16),
Silicon carbide

Molybdenum and
Molybdenum alloys

Beryllium and
Beryllium aloys

Sensor window
materias (9)

Silicides
Didectric layers (15)
Diamond-like carbon (17)

Didectric layers (15)

Didectric layers (15)

Dielectric layers (15)

Didectric layers (15)

Didlectric layers (15)
Diamond-like carbon
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TABLE - DEPOSITION TECHNIQUES

1. Coating Process (1) 2. Subdtrate 3. Resultant Coating
B.4. Physica Vapour "Superalloys" Alloyed silicides
Deposition (PVD): Alloyed duminides (2)
Cathodic Arc Discharge MCrAIX (5)
Polymers (11) and Borides
Organic "matrix" Carbides
"composites’ Nitrides
Diamond-like carbon (17)
C.  Pack cementation Carbon-carbon, Silicides
(see A abovefor Ceramic and Carbides
out-of -pack Metal "matrix" Mixtures thereof (4)
cementation) (10) "composites’
Titanium aloys (13) Silicides
Aluminides
Alloyed aluminides (2)
Refractory metals Silicides
and alloys (8) Oxides
D. Pasmaspraying "Superaloys" MCrAIX (5)
Modified zirconia (12)
Mixtures thereof (4)
Abradable Nickel-Graphite
Abradable materids
containing Ni-Cr-Al
Abradable Al-Si-Polyester
Alloyed duminides (2)
Aluminium aloys (6) MCrAIX (5)
Modified zirconia (12)
Silicides
Mixtures thereof (4)
Refractory metas Aluminides
and alloys (8) Silicides
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Carbides
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TABLE - DEPOSITION TECHNIQUES

1. Coating Process (1) 2. Subdtrate 3. Resultant Coating
D. (continued) Corrosion resigtant MCrAIX (5)
sted (7) Modified zirconia (12)
Mixtures thereof (4)
Titanium aloys (13) Carbides
Aluminides
Silicides

Alloyed duminides (2)
Abradable Nickel-Graphite
Abradable materias
containing Ni-Cr-Al
Abradable Al-Si-Polyester

E.  Surry Deposition Refractory metals Fused silicides
and aloys (8) Fused aluminides
except for resistance
hesting elements
Carbon-carbon, Silicides
Ceramic and Carbides
Metal "matrix" Mixtures thereof (4)
"composites’
F.  Sputter Deposition "Superalloys" Alloyed silicides

Alloyed aluminides (2)
Noble metal modified
aluminides (3)
MCrAIX (5)

Modified zirconia (12)
Platinum

Mixtures thereof (4)

Ceramicsand Low - Silicides

expansion glasses (14) Platinum
Mixtures thereof (4)
Dielectic layers (15)
Diamond-like carbon (17)
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TABLE - DEPOSITION TECHNIQUES

1. Coating Process (1) 2. Subdtrate 3. Resultant Coating
F.  (continued) Titanium aloys (13) Borides
Nitrides
Oxides
Silicides
Aluminides
Alloyed duminides (2)
Carbides
Carbon-carbon, Slicides
Ceramic and Metal Carbides
"matrix" "composites’ Refractory metals
Mixtures thereof (4)
Didlectric layers (15)
Boron nitride
Cemented tungsten Carbides
carbide (16), Tungsten
Silicon carbide (18) Mixtures thereof (4)
Dielectric layers (15)
Boron nitride
Molybdenum and
Molybdenum dloys Didectric layers (15)
Beryllium and Borides
Beryllium aloys Didectric layers (15)
Beryllium
Sensor window Dielectric layers (15)
materids (9 Diamond-like carbon (17)
Refractory metds Aluminides
and alloys (8) Silicides
Oxides
Cabides
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TABLE - DEPOSITION TECHNIQUES

1. Coating Process (1) 2. Substrate 3. Resultant Coating
G. lonlmplantation High temperature Additions of
bearing steels Chromium
Tantalum or

Niobium (Columbium)

Titanium aloys (13) Borides
Nitrides
Beryllium and Borides
Beryllium aloys
Cemented tungsten Carbides
carbide (16) Nitrides
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TABLE - DEPOSITION TECHNIQUES - NOTES

1. The term 'coating process includes coating repair and refurbishing as well as
origina coating.

2. Theterm 'aloyed auminide coating' includes single or multiple-step coatings in
which an lement or elements are deposited prior to or during application of the
aluminide coating, even if these elements are deposited by another coating
process. It does not, however, include the multiple use of single-step pack
cementation processes to achieve aloyed aluminides.

3.  The term 'noble metal modified aluminide’ coating includes multiple-step
coatings in which the noble metal or noble metds are laid down by some other
coating process prior to application of the aluminide coating.

4.  The term 'mixtures thereof' includes infiltrated material, graded compositions,
co-deposits and multilayer deposits and are obtained by one or more of the
coaing processes specified in the Table.

5. 'MCrAIX' refers to a coating aloy where M equas cobalt, iron, nickd or
combinations thereof and X equas hafnium, yttrium, silicon, tantalum in any
amount or other intentional additions over 0.01 weight percent in various
proportions and combinations, except:

a CoCrAlY coatings which contain less than 22 weight percent of chromium,
less than 7weight percent of aluminium and less than 2weight percent of
yttrium;

b. CoCrAlY coatings which contain 22 to 24 weight percent of chromium, 10
to 12 weight percent of aluminium and 0.5 to 0.7 weight percent of yttrium;
or

c. NiCrAlY coatings which contain 21 to 23weight percent of chromium, 10 to
12 weight percent of aluminium and 0.9 tol.1 weight percent of yttrium.

6. Theterm ‘aluminium aloys refers to alloys having an ultimate tensile strength
of 190 MPa or more measured a 293 K (20°C).

7. The term 'corrosion resistant steel' refers to AISI (American Iron and Steel
Institute) 300 series or equivaent national stardard steels.

8. 'Refractory metas and aloys include the following metas and their aloys.
niobium (columbium), molybdenum, tungsten and tantalum.

9. 'Sensor window materials, as follows: aumina, silicon, germanium, zinc
sulphide, zinc selenide, gallium arsenide, diamond, gallium phosphide, sapphire
and the following metal halides. sensor window materials of more than 40mm
diameter for zirconium fluoride and hafnium fluoride.
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104 'Polymers, as follows: polyimide, polyester, polysulphide, polycarbonates
and polyurethanes.

11.12- 'Modified zirconia refers to additions of other metal oxides (e.g., cacia,
magnesia, yttria, hafnia, rare earth oxides) to zirconiain order to stahilise certain
crystallographic phases and phase compositions. Thermal barrier coatings made
of zirconia, modified with calcia or magnesia by mixing or fusion, are not
controlled.

1213-  'Titanium aloys refers only to aerospace aloys having an ultimate tensile
strength of 900 M Pa or more measured at 293K (20°C).

13.44- 'Low-expansion glasses refers to glasses which have a coefficient of thermal
expansion of 1 x 10~/ K-1 or less measured a 293 K (20°C).

14.45- 'Didlectric layers are coatings constructed of multi-layers of insulator
materias in which the interference properties of a design composed of materias
of various refractive indices are used to reflect, transmit or absorb various
wavelength bands. Didlectric layers refers to more than four dielectric layers or
didectric/meta "composite” layers.

15.16- 'Cemented tungsten carbide’ does not include cutting and forming tool
materials consisting of tungsten carbide/(cobalt, nickel), titanium
carbide/(cobalt, nicke), chromium carbide/nickel-chromium and chromium
carbide/nickel.

16.4# "Technology" specialy designed to deposit diamond-like carbon on any of
the following is not required for review:
magnetic disk drives and heads, equipment for the manufacture of disposables,
vaves for faucets, acoustic digphragms for speakers, engine parts for
automobiles, cutting tools, punching-pressing dies, office automation equipment,
microphones or medical devices.

17.48- 'Silicon carbide' does not include cutting and forming tool materials.
18.49- Ceramic substrates, as used in this entry, does not include ceramic materials

containing 5% by weight, or greater, clay or cement content, either as separate
congtituents or in combination.
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Processes specified in Column 1 of the Table are defined as follows:

a

Chemical Vapour Deposition (CVD) is an overlay coating or surface
modification coating process wherein a metal, alloy, "composite”, dielectric or
ceramic is deposited upon a heated substrate. Gaseous reactants are decomposed
or combined in the vicinity of a substrate resulting in the deposition of the
desired elemental, aloy or compound material on the substrate. Energy for this
decomposition or chemica reaction process may be provided by the heat of the
substrate, a glow discharge plasma, or "laser” irradiation.

N.B.1  CVD includes the following processes: directed gas flow out-of-pack
deposition, pulsating CVD, controlled nucledion thermal deposition
(CNTD), plasma enhanced or plasma assisted CVD processes.

Pack denotes a substrate immersed in a powder mixture.

The gaseous reactants used in the out-of-pack process are produced
using the same basic reactions and parameters as the pack cementation
process, except that the substrate to be coated is not in contact with the
powder mixture.

Z
us]
N

Z
us]
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Thermal Evaporation-Physical Vapour Deposition (TE-PVD) is an overlay
coating process conducted in a vacuum with a pressure less than 0.1 Pawherein
a source of thermal energy is used to vaporize the coating material. This process
results in the condensation, or deposition, of the evaporated species onto
appropriately positioned substrates.

The addition of gases to the vacuum chamber during the coating process to
synthesize compound coatings is an ordinary modification of the process.

The use of ion or electron beams, or plasma, to activate or assist the coating's
deposition is aso a common modification in this technique. The use of monitors
to provide in-process measurement of optical characteristics and thickness of
coatings can be a feature of these processes.

Specific TE-PVD processes are as follows:

1. Electron Beam PVD uses an dectron beam to heat and evaporae the
material which forms the coating;

2. lon Assisted Resistive Heating PVD employs electricdly resistive heating
sources in combination with impinging ion beam(s) to produce a controlled
and uniform flux of evaporated coating species;

3. "Laser" Vaporization uses either pulsed or continuous wave "laser beams to
vaporize the material which forms the coating;

~WALIST(O00) ] 184



GOODS REVIEW LIST

CONVENTI ONAL SECTI ON
DUAL- USE LI ST - CATEGORY 2 - MATERI ALS PROCESSI NG

TABLE - DEPOSITION TECHNIQUES - TECHNICAL NOTE

Processes specified in Column 1 of the Table - continued:

b. 4. Cathodic Arc Deposition employs a consumabke cathode of the materia
which forms the coating and has an arc discharge established on the surface
by a momentary contact of a ground trigger. Controlled motion of arcing
erodes the cathode surface creating a highly ionized plasma. The anode can
be either a cone attached to the periphery of the cathode, through an
insulator, or the chamber. Substrate biasing is used for non line-of-sight
deposition.

N.B. This definition does not include random cathodic arc deposition with
non-biased substrates.

5. lon Plating is aspecia modification of ageneral TE-PVD processin which a
plasma or an ion source is used to ionize the species to be deposited, and a
negative bias is applied to the substrate in order to facilitate the extraction of
the species from the plasma. The introduction of reactive species,
evaporation of solids within the process chamber, and the use of monitors to
provide in- process measurement of optical characteristics and thicknesses of
coatings are ordinary modifications of the process.

c. Pack Cementation is a surface modification coating or overlay coating process
wherein a substrate isimmersed in a powder mixture (a pack), that consists of:

1. The metdlic powders that are to be deposited (usudly auminium,
chromium, silicon or combinations thereof);

2. Anactivator (normally a haide sdt); and

3. Aninert powder, most frequently alumina.

The substrate and powder mixture is contained within a retort which is heated to
between 1,030 K (757°C) and 1,375K (1,102°C) for sufficient time to deposit
the coating.

d. Plasma Spraying is an overlay coating process wherein a gun (spray torch)
which produces and controls a plasma accepts powder or wire coating materials,
melts them and propels them towards a substrate, whereon an integrally banded
coating is formed. Plasma spraying congtitutes either low pressure plasma

spraying or high velocity plasma spraying.

N.B.1  Low pressure means less than ambient atmospheric pressure.
N.B.2 High velocity refers to nozzle-exit gas velocity exceeding 750 m/s
caculated at 293 K (20°C) at 0.1 MPa.

e.  Surry Deposition is a surface modification coating or overlay coating process
wherein a metdlic or ceramic powder with an organic binder is suspended in a
liquid and is applied to a substrate by either spraying, dipping or painting,
subsequent air or oven drying, and heat treatment to obtain the desired coating.

~WALIST(O00) ] 185



GOODS REVIEW LIST

CONVENTI ONAL SECTI ON
DUAL- USE LI ST - CATEGORY 2 - MATERI ALS PROCESSI NG

TABLE - DEPOSITION TECHNIQUES - TECHNICAL NOTE

Processes specified in Column 1 of the Table - continued:

f.

Sputter Deposition is an overlay coating process based on a momentum transfer
phenomenon, wherein positive ions are accelerated by an electric field towards
the surface of atarget (coating material). The kinetic energy of the impacting
ions is sufficient to cause target surface atoms to be released and deposited on an
appropriately positioned substrate.

N.B.1 The Table refers only to triode, magnetron or reactive sputter
deposition which is used to increase adhesion of the coating and rate of
deposition and to radio frequency (RF) augmented sputter deposition
used to permit vaporisation of nortmetallic coating materials.

N.B.2 Low-energy ion beams (less than 5keV) can be used to activate the

deposition.
lon Implantation is a surface modification coating process in which the element
to be dloyed is ionized, accelerated through a potentia gradient and implanted
into the surface region of the substrate. This includes processes in which ion

implantation is performed simultaneously with electron beam physical vapour
deposition or sputter deposition.
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It is understood that the following technical information, accompanying the table
of deposition techniques, is for use as appropriate.

1.  "Technology" for pretreatments of the substrates listed in the Table, as follows:
a Chemical stripping and cleaning bath cycle parameters, as follows:
1 Bath composition
a For the removal of old or defective coatings, corrosion product or
foreign deposits;
b. For preparation of virgin substrates,
2 Timein bath;
3 Temperature of bath;
4. Number and sequences of wash cycles;
b. Visua and macroscopic criteria for acceptance of the cleaned part;
C. Heat treatment cycle parameters, as follows:

1 Atmosphere parameters, as follows:

a Composition of the atmosphere;
b. Pressure of the atmosphere;

2 Temperature for heat treatment;
3 Time of heat treatment;
d. Substrate surface preparation parameters, as follows:
1 Grit blasting parameters, as follows:
a  Grit composition;
b. Grit size and shape;
c. Grit vdocity;
2 Time and sequence of cleaning cycle after grit blast;
3 Surface finish parameters;
4. Application of binders to promote adhesion;

e. Masking technique parameters, as follows:

1 Materia of mask;
2 Location of mask;
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-DEPOSITION TECHNIQUES - STATEMENT OF UNDERSTANDING

2. "Technology" for in situ quality assurance techniques for evaluation of the
coating processes listed in the Table, as follows:

a

€.

f.

Atmosphere parameters, as follows:

1 Composition of the atmosphere;
2 Pressure of the atmosphere;

Time parameters,
Temperature parameters;
Thickness parameters;

Index of refraction parameters,

Control of composition;

3. "Technology" for post deposition treatments of the coated substrates listed in the
Table, as follows:

a

Shot peening parameters, as follows:

1 Shot composition;

2 Shotsize

3 Shot vdocity;

Post shot peening cleaning parameters;

Heat trestment cycle parameters, as follows:

1 Atmosphere parameters, as follow s

a  Composition of the atmosphere;
b. Pressure of the atmosphere;

2 Timetemperature cycles,

Post heat treatment visual and macroscopic criteria for acceptance of the
coated substrates;

4. "Technology" for quality assurance techniques for the evaluation of the coated
substrates listed in the Table, as follows:

a

b.
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1
2
3

Magnification;
Coating thickness uniformity;
Coating integrity;

TABLE -DEPOSITION TECHNIQUES - STATEMENT OF UNDERSTANDING

4
5
6.

Coating composition;
Coating and substrates bonding;
Microstructural uniformity;

c. Criteria for optica properties assessment (measured as a function of
wavelength):

PO

Reflectance;
Transmission;
Absorption;
Scatter;

5. "Technology" and parameters related to specific coating and surface
modification processes listed in the Table, as follows:

a For Chemical Vapour Deposition (CVD):

gihwppE

Coating source composition and formulation;
Carrier gas composition;

Substrate temper aure;
Timetemperature-pressure cycles,

Gas control and part manipulation;

b. For Therma Evaporation - Physica Vapour Deposition (PVD):

Nog~WPNPE

Ingot or coating material source composition;
Substrate temperature;

Reactive gas composition;

Ingot feed rate or material vaporisation rate;
Timetemperature-pressure cycles,

Beam and part manipulation;

"Laser" parameters, as follows:

a Wavelength;

b. Power densty;
c. Pulselength;

d. Repdtition rétio;
e Source

c. For Pack Camentation:

1 Pack composition and formulation;
2 Carrier gas composition;
3 Timetemperaturepressure cycles,

~WALIST(O00) ]
01-12-00

189



GOODS REVIEW LIST

CONVENTI ONAL SECTI ON

DUAL- USE LI ST - CATEGORY 2 - MATERI ALS PROCESSI NG

d. For Plasma Spraying:

1
2
3

Powder composition, preparation and size distributions;
Feed gas composition and parameters;
Substrate temperature;

TABLE - DEPOSITION TECHNIQUES - STATEMENT OF UNDERSTANDING

O NOOOA

Gun power parameters,

Spray distance;

Spray angle;

Cover gas composition, pressure and flow rates;
Gun control and part manipulation;

e. For Sputter Deposition:

Nogh~wDN PP

Target composition and fabrication;
Geometrica positioning of part and target;
Reactive gas composition;

Electrical bias;
Timetemperature-pressure cycles,

Triode power;

Part manipulation;

f.  For lon Implantation:

1
2
3
4

Beam control and part manipulation;

lon source design details;

Contral techniques for ion beam and deposition rate parameters,
Timetemperaturepressure cycles,

g. For lon Plating:

NogswWNE

Beam control and part manipulation;

lon source design details;

Control techniques for ion beam and deposition rate parameters;
Timetemperature-pressure cycles,

Coating material feed rate and vaporisation rate;

Substrate temperature;

Substrate bias parameters.
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3. A SYSTEMS, EQUIPMENT AND COMPONENTS

Notel The esntrelreview status of equipment and components described in 3.A., |
other than those described in 3.A.1.a.3. to 3.A.1.a.10. or 3.A.1.a.12., which
are specially designed for or which have the same functional characteristics
as other equipment is determined by the eentrelreview status of the other |
equipment.

Note2 The eentrelreview status of integrated circuits described in 3A.l.a3. to |

3. Alal. or 3.A.l.a.12. which are unalterably programmed or designed for

a specific function for another equipment is determined by the eontretreview |

status of the other equipment.

N.B. When the manufacturer or applicant cannot determine the
controlreview status of the other equipment, the controlreview status |
of the integrated circuits is determined in 3.A.1.a.3. to 3.A.1.a9.
and 3.A.lal2.

If the integrated circuit is a silicon-based "microcomputer
microcircuit” or microcontroller microcircuit described in
3.A.1l.a.3. having an operand (data) word length of 8 bit or less, the
eontrolreview status of the integrated circuit is determined in |
3Ala3.

3. A 1 Electronic components, asfollows:
a  Genera purposeintegrated circuits, asfollows:
Notel The esntrelreview status of wafers (finished or unfinished), in |

which the function has been determined, is to be evaluated against
the parameters of 3.A.1.a.

Note2 Integrated circuits include the following types:
"Monolithic integrated circuits’;
"Hybrid integrated circuits’;
"Multichip integrated circuits’;
"Film type integrated circuits’, including silicon-onsapphire
integrated circuits;
"Optical integrated circuits'.

1. Integrated circuits, designed or rated as radiation hardened to
withstand any of the following:

a A totd dose of 5x 103 Gy (S) or higher; or
b. A doserate upset of 5x 106 Gy (Si)/sor higher;

2. "Microprocessor microcircuits', "microcomputer microcircuits’,
microcontroller  microcircuits,  storage  integrated  circuits
manufactured from a compound semiconductor, analogue-to-digital
converters, digita-to-analogue converters, electro-optical or "optica
integrated circuits' designed for “signal processing”, field
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programmable logic devices, neural network integrated circuits,
custom integrated circuits for which either the function is unknown or
the eentroleview status of the equpment in which the integrated
circuit will be used is unknown, Fast Fourier Transform (FFT)
processors, eectrical erasable programmable read-only memories
(EEPROMs), flash memories or static random-access memories
(SRAMS), having any of the following:

a Rated for operation a an ambient temperature above 398K
(+125°C);

b. Rated for operation a an ambient temperature below 218K
(-55°C); or

c. Rated for operation over the entire ambient temperature range
from 218 K (-55°C) to 398 K (+125°C);

Note  3.A.l.a2 does not apply to integrated circuits for civil
automobile or railway train applications.

"Microprocessor microcircuits', "micro-computer microcircuits' and
microcontroller microcircuits, having any of the following
character istics:

Note  3.A.l.a.3. includes digital signal processors, digital array
processors and digital coprocessors.

a A "composite theoretical performance” ("CTP") of 6,500 million
theoretical operations per second (Mtops) or more and an
arithmetic logic unit with an access width of 32 bit or more;

b. Manufactured from a compound semiconductor and operating at
aclock frequency exceeding 40 MHz; or

c. More than one data or instruction bus or serial communication
port that provides a direct external interconnection between
parallel "microprocessor microcircuits’ with a transfer rate
exceeding 150 Mbyte/s;

Storage integrated circuits manufactured from a compound
semiconductor;

Analogue-to-digital and digital-to-analogue converter integrated
circuits, asfollows:

a  Anaogue-to-digital converters having any of the following:

1. A resolution of 8bit or more, but less than 12 bit, with a
total conversion time of less than 5ns;

2. A reolution of 12 bit with a total conversion time of less
than 200 ns; or

3. A resolution of more than 12 bit with a total conversion
time of less than 2s;
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b. Digital-to-anadlogue converters with a resolution of 12 bit or
more, and a "settling time" of less than 10 ns;

Technical Note
1. Aresolution of n hit corresponds to a quantisation of 2' levels.
2. Total conversion time isthe inverse of the sample rate.

6. Electro-optical and "optical integrated circuits' designed for "signa
processing" having al of the following:

a  Oneor more than one interna "laser" diode;
b.  One or more than one interna light detecting element; and
c. Optical waveguides;

7.  Field programmable logic devices having any of the following:

a  An equivalent usable gate count of more than 30,000 (2 input
getes);

b. A typicd "basic gate propagation delay time" of less than 0.4 ns;
or

c. A toggle frequency exceeding 133 MHz;

Note  3.Al.a7.includes:
- Smple Programmable Logic Devices (SPLD 9
- Complex Programmable Logic Devices (CPLDs)
- Fidd Programmable Gate Arrays (FPGAS)
- Field Programmable Logic Arrays (FPLAS)
- Field Pr ogr ammabl e I nt erconnect s
(FPI Cs)

N.B.  Field programmablelogic devices are also known as field
programmable gate or field programmable logic arrays.

8. Not used.

9.  Neural network integrated circuits;

10. Custom integrated circuits for which the function is unknown, or the
eentrolreview status of the equipment in which the integrated circuits |

will be used is unknown to the manufacturer, having any of the
following:

a  Morethan 1,000 terminals;

b. A typica "basic gate propagation delay time" of less than 0.1 ns;
or

c. An operating frequency exceeding 3GHz;
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11. Digitdl integrated circuits, other than those described in 3.A.1.a.3 to
3.A.1.a10. and 3.A.1.a.12., based upon any compound semiconductor
and having any of the following:

12.

a
b.

An equivalent gate count of more than 3000 (2 input gates); or
A toggle frequency exceeding 1.2 GHz;

Fast Fourier Transform (FFT) processors having a rated execution
time for an N-point complex FFT of less than (N log, N)/20,480 ms,
where N is the number of paints;

Technical Note
When N isequal to 1,024 points, the formulain 3.A.1.a.12. gives an
execution time of 500 ps.

b. Microwave or millimetre wave components, as follows:

1

Electronic vacuum tubes and cathodes, as follows:

Note

a

3.A.Lb.1. does not esntretrequire review of tubes designed |
or rated for operation in any frequency band which meets all
of the following characteristics:
a Does not exceed 31 GHz; and
b. Is"dlocated by the ITU" for radio-communications
services, but not for radio-determination.

Travelling wave tubes, pulsed or continuous wave, as follows:

1

2.

3. 3

Operating at frequencies exceeding 31 GHz;

Having a cathode heater element with a turn on time to
rated RF power of less than 3 seconds;

Coupled cavity tubes, or derivatives thereof, with a
“fractional bandwidth” up to 7% and a peak power up to 2.5
kW —with-a—fractional-bandwidth—efmere-than—+%4-era
peakpower exceeding 2.5k\W;

Coupled cavity tubes, or derivatives thereof, with a

“fractiona bandwidth” of more than 7% or a peak power
exceeding 2.5 KW;

Helix tubes, or derivatives thereof, with any of the

following characteristics:

a An "instantaneous bandwidth" from half an octave

through one octave, and average power (expressed in
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kW) times frequency (expressed in GHz) from 0.2

through0.5;
b, An "instantaneous bandwidth" of half an octave or

less, and average power (expressed in kW) times
frequency (expressed in GHz) of more than 0.4;

6.4- Helix tubes, or derivatives thereof, with any of the |
following characterigtics:

a An 'instantaneous bandwidth® of more than—one
octaveone octave and average power (expressed in
kW) times frequency (expressed in GHz) of more than
6:50.5;

b. An "instantaneous bandwidth" from half an octave
through one octave, ef-ere-ectave or less, and average
power (expressed in kW) times frequency (expressed
in GHZz) of more than1; or

c. Being'space qualified”;

b.  Crossed-field amplifier tubes with again of more than 17 dB;

c. Impregnated cathodes designed for electronic tubes producing a
continuous emission current density at rated operating conditions

exceeding 5 A/crr¥,
Microwave integrated circuits or modules having al of the following:

a  Containing "monolithic integrated circuits' having one or more
active circuit elements; and

b.  Operating at frequencies exceeding 3 GHz;

Notel 3.A1b.2. does not eentrelrequire review of circuits or |
modules for equipment designed or rated for operation in
any frequency band which meets all of the following
characteristics:

a Does not exceed 31 GHz; and
b. Is"dlocated by the ITU" for radio-communications
services, but not for radio-determination.

Note2 3.A1b.2. does not eentrelrequire review of broadcast |
satellite equipment designed or rated to operate in the
frequency range of 40.5 to 42.5 GHz

Microwave transistors rated for operation at frequencies exceeding
31 GHz;

Microwave solid state amplifiers, having any of the following:
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a  Operating frequencies exceeding 10.5GHz and an
"instantaneous bandwidth" of more than half an octave; or
b.  Operating frequencies exceeding 31 GHz;

Electronically or magnetically tunable band-pass or band-stop filters
having more than 5tunable resonators capable of tuning acrossa 1.5:1
frequency band (fmax/fmin) in less than 10 us having any of the

following:

a A band-pass bandwidth of more than 0.5% of centre frequency; or
b. A band-stop bandwidth of less than 0.5% of centre frequency;

Microwave assemblies capable of operating at frequencies exceeding
31 GHz;

Mixers and converters designed to extend the frequency range of
equipment described in 3.A.2.c., 3.A.2.e. or 3.A.2.f. beyond the limits
stated therein;

Microwave power amplifiers containing tubes eentreted-for which
review isrequired by 3.A.1.b. and having al of the following:

a  Operating frequencies above 3GHz;
b. Anaverage output power density exceeding 80 W/kg; and

c. A volume of less than 400 cmy;

Note  3.A1b.8. does not centrdrequire review of equipment
designed or rated for operation in any frequency band which
is "allocated by the ITU" for radio-communications services,
but not for radio-determination.

c. Acoustic wave devices, as follows, and specially designed components
therefor:

1

Surface acoustic wave and surface skimming (shallow bulk) acoustic
wave devices (i.e, "signal processing” devices employing dastic
waves in materials), having any of the following:

a A carier frequency exceeding 2.5 GHz;

b. A carier frequency exceeding 1 GHz, but not exceeding
2.5GHz, and having any of the following:

1. A frequency side-lobe rgjection exceeding 55 dB;

2. A product of the maximum delay time and the bandwidth
(time in ps and bandwidth in MHZ) of more than 100;

3. A bandwidth greater than 250 MHz; or

4. A dispersive delay of more than 10 us; or
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c. A carier frequency of 1GHz or less, having any of the
following:

1. A product of the maximum delay time and the bandwidth
(time in ps and bandwidth in MHZz) of more than 100;

2. A dispersve delay of more than 10 ps; or

3. A frequency sidelobe regjection exceeding 55dB and a
bandwidth greater than 50MHz;

Bulk (volume) acoustic wave devices (i.e, "signal processing"
devices employing elastic waves) which permit the direct processing
of signals at frequencies exceeding 1 GHz;

Acoustic-optic "signal processing” devices employing interaction
between acoustic waves (bulk wave or surface wave) and lig ht waves
which permit the direct processing of signals or images, including
spectral analysis, correlation or convolution;

d. Electronic devices and circuits containing components, manufactured from
"superconductive’ materiadls specialy designed for operation at
temperatures below the "critical temperature’ of at least one of the
"superconductive"' constituents, with any of the following:

1

Current switching for digital circuits using "superconductive" gates
with a product of delay time per gate (in seconds) and power
dissipation per gate (in watts) of lessthan 1014 J; or

Frequency selection at all frequencies using resonant circuits with
Q-vaues exceeding 10,000;

e High energy devices, asfollows:

1

Batteries and photovoltaic arrays, as follows:

Note  3.A.l.el. does not controlrequire review of batteries with
volumes equal to or less than 27 an? (e.g., standard Ccells
or R14 batteries).

a Primary cells and batteries having an energy density exceeding
480 Whikg and rated for operation in the temperature range from
below 243 K (-30°C) to above 343 K (70°C);

b. Rechargeable cells and batteries having an energy densty
exceeding 150 Whikg after 75 charge/discharge cycles a a
discharge current equal to C/Shours (C being the nomina
capacity in ampere hours) when operating in the temperature
range from below 253 K (-20°C) to above 333 K (60°C);

Technical Note

196



GOODS REVIEW LIST

CONVENTI ONAL SECTI ON

DUAL-USE LI ST - CATEGORY 3 - ELECTRONI CS

Energy density is obtained by multiplying the average power in watts
(average voltage in volts times average current in amperes) by the
duration of the discharge in hours to 75% of the open circuit voltage
divided by the total mass of the cell (or battery) in kg.

c. "Space qudified" and radiation hardened photovoltaic arrays
with a specific power exceeding 160W/nr a an operating
temperature of 301K (28°C) under a tungsten illumination of 1

kW/nr a 2,800 K (2,527°C);

High energy storage capacitors, as follows:

a  Capacitors with a repetition rate of less than 10Hz (single shot
capacitors) having all of the following:

1. A voltagerating equal to or more than 5kV;
2. An energy density equa to or more than 250 Jkg; and
3. A total energy equal to or more 25kJ;

b.  Capacitors with a repetition rate of 10Hz or more (repetition
rated capacitors) having al of the following:

1. A voltage rating equal to or more than 5kV;

2. Anenergy dendity equa to or more than 50 JKkg;

3. A tota energy equa to or more than 100 J; and

4. A charge/ldischarge cyclelife equa to or more than 10,000;

"Superconductive" el ectromagnets and solenoids specially designed to
be fully charged or discharged in less than one second, having al of
the following:

Note 3Ale3. does not controlrequire  review  of
"superconductive’ electromagnets or solenoids specially
designed for Magnetic Resonance Imaging (MRI) medical
equipment.

a  Energy ddivered during the discharge exceeding 10kJ in the
first second,;

b. Inner diameter of the current carrying windings of more than
250 mm; and

c. Rated for a magnetic induction of more than 8T or "overall
current dengity” in the winding of more than 300 Almmé;

f. Rotary input type shaft absolute position encoders having any of the
following:
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1

2.

A resolution of better than 1 part in 265,000 (18 bit resolution) of full
scde; or

An accuracy better than + 2.5 seconds of arc.

g. Hydrogen/hydrogen-isotope thyratrons of ceramic-metal construction and

rated for a peak current of 500 A or more.

3. A 2. General purpose electronic equipment, as follows:

a  Recording equipment, as follows, and specially designed test tape therefor:

1

Note

Analogue instrumentation magnetic tape recorders, including those
permitting the recording of digital signals (e.g., using a high density
digital recording (HDDR) module), having any of the following:

a A bandwidth exceeding 4 MHz per electronic channel or track;

b. A bandwidth exceeding 2MHz per éectronic channel or track
and having more than 42 tracks; or

c. A time displacement (base) error, measured in accordance with
applicable IRIG or EIA documents, of lessthan £ 0.1 us;

Analogue magnetic tape recorders specially designed for civilian
video purposes are not considered to be instrumentation tape
recorders.

Digital video magnetic tape recorders having a maximum digita
interface transfer rate exceeding 360 Mbit/s;

Note  3.A2.a2. does not eentrelrequire review of digital video
magnetic tape recorders specially designed for television
recording using a signal format, which may include a
compressed signal format, standardised or recommended by
the ITU, the IEC, the SMPTE, the EBU or the |EEE for civil
television applications.

Digital instrumentation magnetic tape data recorders employing
helical scan techniques or fixed head techniques, having any of the
following:

a A maximum digita interface transfer rate exceeding 175Mbit/s;
or
Being

"gpace qualified”;

Equipment, having a maximum digita interface transfer rate
exceeding 175 Mbhit/s, designed to convert digital video magnetic tape
recorders for use as digital instrumentation data recorders;
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b.

5. Waveform digitisers and transient recorders having al of the
following:

a  Digitising rates equal to or more than 200 million samples per
second and a resolution of 10 bits or more; and
b. A continuous throughput of 2Ghit/s or more;

Technical Note

For those instruments with a parallel bus architecture, the continuous
throughput rate is the highest word rate multiplied by the number of
bitsin a word.

Continuous throughput is the fastest data rate the instrument can
output to mass storage without the loss of any information whilst
sustaining the sampling rate and analogue-to-digital conversion.

"Frequency synthesiser” "electronic assemblies’ having a "frequency
switching time" from one selected frequency to another of less than 1 ms;

"Signa anaysers', asfollows:

1. “Signal analysers’ capable of analysing frequencies in the range
from 4 through 31 GHz;

2.+ "Signd analysers' capable of andysing frequencies exceeding 31 GHz;

3.2 "Dynamic signa anaysers' having a "real-time bandwidth" exceeding
500 kHz,

Note 3.A2c.32 does not controlrequire review of those
"dynamic signal analysers' using only constant percentage
bandwidth filters (also known as octave or fractional octave
filters).

Frequency synthesised signa generators producing output frequencies, the
accuracy and short term and long term stability of which are controlled,
derived from or disciplined by the internad master frequency, and having
any of the following:

1 A maximum freguency in therange from 4
through 31 Ghz;

2.4 A maximum synthesised frequency exceeding 31 GHz;

3.2 A "frequency switching time" from one selected frequency to another
of lessthan 1ms or
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4.3- A single sideband (SSB) phase noise better than -(126 + 20 loggF - |
20log1f) in dBc/Hz, where F is the off-set from the operating
frequency in Hz and f is the operating frequency in MHz;

Note 3.A2d.2, 3.A.2.d.3, and 3.A.2.d.4 doesnot esntrelrequire review
of egquipment in which the output frequency is either produced by
the addition or subtraction of two or more crystal oscillator
frequencies, or by an addition or subtraction followed by a
multiplication of the result.

e e Network andyserswith any of the following:

1. amaximum operating frequency from 4 through 40 GHz;

2. amaximum operating frequency exceeding 40 GHz;

f. Microwave test receivers having any aH-of the following: |

1. A maximum operating frequency from 4 through 40 GHz; or

2. A maximum operating frequency exceeding 40 GHz..:-ard

1. Longterm stability (aging) less (better) than 1x 10-/month; or

2. Being "space qualified..

Note 3.A.2.9.1. does not eentretrequire review of non"space qualified"
rubidium standards.

h. Radiation and radioisotope detection and simulation equipment, analysers,
and Nuclear Instrumentation Module (NIM) componentry and mainframes.

3. B. TEST, INSPECTION AND PRODUCTION EQUIPMENT

3. B. 1. Equipment for the manufacturing of semiconductor devices or materias, as
follows, and specially designed components and accessories therefor:
a. "Stored programme controlled" equipment designed for epitaxial growth, as
follows:

1. Equipment capable of producing alayer thickness uniform to less than
+ 2.5% across a distance of 75 mm or more;

2. Metal organic chemical vapour deposition (MOCVD) reactors
specialy designed for compound semiconductor crystal growth by the
chemical reaction between materias esntreted for which review is
required by 3.C.3 or 3.C4,;
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3. Molecular beam epitaxiad growth equipment using gas or solid
SOUrces,

b. "Stored programme controlled” equipment designed for ion implantation,
having any of the following:

1. A beam energy (accelerating voltage) exceeding 1MeV;

2. Being specially designed and optimised to operate at a beam energy
(accelerating voltage) of lessthan 2keV;

3. Direct write capability; or

4. Being capable of high energy oxygen implant into a heated
semiconductor materia "substrate”;

c. "Stored programme controlled” anisotropic plasma dry etching equipment,
asfollows:

1. Equipment with cassette-to-cassette operation and load-locks, and
having any of the following:

a  Designed or optimised to produce critical dimensions of 0.3 um
or less with 5% 3 sigma precision; or

b. Designed for generating less than 0.04 particlescnt with a
measurable particle size greater than 0.1 um in diameter;

2. Equipment specialy designed for equipment eertreHed-for which
review isrequired by 3.B.1.e. and having any of the following:

a  Designed or optimised to produce critical dimensions of 0.3 um
or less with 5% 3 sigma precision; or

b. Designed for generating less than 0.04 particles/ent with a
measurable particle size greater than 0.1 um in diameter;

d. "Stored programme controlled" plasma enhanced CVD equipment, as
follows:

1.  Equipment with cassette-to-cassette operation and load-locks, and
having any of the following:

a Designed according to the manufacturer's specifications or
optimised to produce critica dimensions of 0.3 um or less with
+5% 3 sigma precision; or

b. Designed for generating less than 0.04 particlesent with a
measurable particle size greater than 0.1 um in diameter;

2. Equipment specialy designed for equipment eentreHed-for which
review isrequired by 3.B.1.e. and having any of the following:

a Designed according to the manufacturer's specifications or
optimised to produce critical dimensions of 0.3 um or less with
+5% 3 sigma precision; or
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b. Designed for generating less than 0.04 particlescnt with a
measurable particle size greater than 0.1 um in diameter;

e. "Stored programme controlled" automatic loading multi-chamber central
wafer handling systems, having al of the following:

1

2.

Note

Interfaces for wafer input and output, to which more than two pieces
of semiconductor processing equipment are to be connected; and
Designed to form an integrated system in a vacuum environment for
sequential multiple wafer processing;

3.B.1.e. does not controlrequire review of automatic robotic wafer
handling systems not designed to operate in a vacuum
environment.

f. "Stored programme controlled" lithography equipment, as follows:

1

Align and expose step and repeat (direct step on wafer) or step and
scan (scanner) equipment for wafer processing using photo-optical or
X -ray methods, having any of the following:

a A light source wavelength shorter than 350 nm; or
b. Capable of producing a pattern with a minimum resolvable
feature size of 0.5 um or less;

Technical Note
The minimum resolvable feature size is calculated by the
following formula:

MRE = (anexposurelight sourcewavelenghin nm) x (Kfactor)
numerical aperture

where the K factor = 0.7.
MRF = minimum resolvable feature size.

Equipment specialy designed for mask making or semiconductor
device processing using deflected focussed eectron beam, ion beam
or "laser" beam, having any of the following:

a A spot size smaller than 0.2um;

b. Being capable of producing a pattern with a feature size of less
than 1um; or

c. Anoverlay accuracy of better than £ 0.20 um (3 sigma);

0. Masks and reticles designed for integrated circuits eentreHed-for which
review isrequired by 3.A.1,;

h. Multilayer masks with a phase shift layer.
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3. B. 2. "Stored programme controlled" test equipment, specially designed for testing
finished or unfinished semiconductor devices, as follows, and specially designed
components and accessories therefor:

a

For testing S-parameters of transstor devices at frequencies exceeding
31 GHz;

For testing integrated circuits capable of performing functional (truth table)
testing at a pattern rate of more than 333 MHz;

Note  3.B.2.b. does not esrtrekrequire review of test equipment specially
designed for testing:

1. "Electronic assamblies’ or a class of "electronic assemblies’
for home or entertainment applications;

2. Yneentreled——eElectronic  components, "electronic
assemblies’ or integrated circuitsfor which review is not
required

3. Memories.

Technical Note

For the purpose of this entry, pattern rate is defined as the maximum
frequency of digital operation of a tester. It istherefore equivalent to the
highest data rate that a tester can provide in non-multiplexed mode. Itis
also referred to as test speed, maximum digital frequency or maximum

digital speed.

For testing microwave integrated circuits eentreHed-for which review is
required by 3.A.1.b.2,;

Equipment specialy designed for the manufacture of electron tubes, optical

elements and specially designed components therefor;

The following items specialy designed for the manufacture, assembly,
packaging, test, and design of semiconductor devices, integrated circuits,
and assemblies with a minimum feature size of 1.0 micrometers:

1. Equipment and materials for plasma etch, chemical vapor deposition
(CVD), lithography, mask lithography, masks, and photoresists;

2. Equipment specilly designed for ion implantation, ion-enhanced or
photo- enhanced diffusion, having any of the following characteristics:

a  Beam enerqy (accelerating voltage) exceeding 200 keV; or
b. Optimized to operate at a beam energy (accelerating voltage) of
less than 10 keV.

3. Surface finishing equipment for the processing of semiconductor
wafers as follows.
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a

Specidly designed equipment for backside processing of wafers

thinner than 100 micrometers and the subsequent separation
thereof ; or

Specialy designed equipment for achieving a surface roughness of

the active surface of a processed wafer with a 2sigma vaue of 2
micrometers or less, total indicator reading (TIR);

4, Equipment, other than general purpose computers, specially designed

for computer-aided design (CAD) of semiconductor devices or

integrated circuits;

5. Equipment for the assembly of integrated circuits, as follows:

a

Stored program controlled die bonders having all of the following

b.

characterigtics:

Specially designed for hybrid integrated circuits;
X-Y stage positioning travel exceeding 37.5 mm x 37.5 mm;
and

Placement accuracy in the X-Y plane of finer than +/- 10

micrometers,

Stored program controlled equipment for producing multiple bonds

in a single operation (e.q. beam lead bonders, chip carrier bonder' s,

tape bonders)
Semiautomatic or hot cap seders, in which the cap is heated locally

3. C. MATERIALS

to a higher temperature than the body of the package, specialy
designed for ceramic microcircuit packages and that have a
throughput equal to or more than one package per minute;

3. C. 1. Hetero-epitaxia materials consisting of a "substrate” having stacked epitaxially
grown multiple layers of any of the following:

a Silicon;

b. Germanium;

c. Silicon Carbide; or

d. [I/V compounds of gallium or indium.

Technical Note

I11/V compounds are polycrystalline or binary or complex monocrystalline
products consisting of elements of groups IlIA and VA of Menddeyev's
periodic classification table (e.g., gallium arsenide, gallium-aluminium
arsenide, indium phosphide).
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Resist materials, as follows, and "substrates' coated with resists for which

review is required:

Positive resists designed for semiconductor lithography specialy adjusted
(optimised) for use at wavelengths below 350 nm ;

All resists designed for use with electron beams or ion beams, with a
sensitivity of 0.01 pcoulomb/mm2 or better;

All resists designed for use with X-rays, with a sengitivity of 2.5 mJ/mm2
or better;

All resigts optimised for surface imaging technologies, including silylated
ressts.

Technical Note
Slylation techniques are defined as processes incorporating oxidation of
the resigt surface to enhance performance for both wet and dry developing.

Organo-inarganic compounds, as follows:

a

Note

Organo-metallic compounds of auminium, galium or indium having a
purity (metal basis) better than 99.999%;

Organo-arsenic, organo-antimony and organo-phosphorus compounds
having a purity (inorganic element basis) better than 99.999%.

3.C.3. only controls requires review of compounds whose metallic,
partly metallic or non-metallic element is directly linked to carbon in
the organic part of the molecule.

Hydrides of phosphorus, arsenic or antimony, having a purity better than
99.999%, even diluted in inert gases or hydrogen.

Note

3.C.4. does not esntrelrequire review of hydrides containing 20%
molar or more of inert gases or hydrogen.

3. D. SOFTWARE

3. D1
3B.
3. D 2
3. D3
bt Lo (|

"Software" specidly designed for the "development" or "production of
equipment controlled by for which review isrequired by 3.A.1.b. to 3.A.2.g. or

"Software" specialy designed for the "use" of "stored programme controlled"
equipment controlled by for which review is required by 3.B.

Computer-aided-design (CAD) "software”, having al of the following:
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3.

D. 4.

a Designed for the "development” of semiconductor devices or integrated
circuits; and

b. Designed to perform or use any of the following:

1. Design rules or circuit verification rules;
2. Simulation of the physicaly laid out circuits; or
3. Lithographic processing smulators for design.

Technical Note

A lithographic processing simulator is a "software" package used in the
design phase to define the sequence of lithographic, etching and deposition
steps for trandating masking patterns into specific topographical patterns
in conductors, dielectrics or semiconductor material.

Notel 3.D.3.doesnot controlrequire review of "software" specially designed
for schematic entry, logic simulation, placing and routing, layout
verification or pattern generation tape.

Note2 Libraries, design attributes or associated data for the design of
semiconductor devices or integrated circuits are considered as
"technology.”

“Software” for the “development”, “production”’, or “use” of Radiation and

radioisotope detection and simulation equipment, analysers, and Nuclear
I nstrumentation Module (NIM) componentry and mainframes.

3. E. TECHNOLOGY

3 E 1

"Technology" according to the General Technology Note for the "devel opment”
or "production” of equipment or materials controlled—for which review is
required by 3.A, 3.B or 3.C;

"Technology" according to the General Technology Note other than that
controlled-in-for which review is required by 3.E.1. for the "development” or
"production” of "microprocessor microcircuits', "micro-computer microcircuits'
and microcontroller microcircuits having a "composite theoretical performance”
("CTP") of 530 million theoretical operations per second (Mtops) or more and an
arithmetic logic unit with an access width of 32 bits or more.

Note  3.E.1. and 3.E.2. do not esntretrequire review of "technology" for the
"development" or "production” of:
a. Microwave transstors operating at frequencies below 31 GHz
b. Integrated circuits eentreHed—for which review is required by
3.A.la3.t03.Al.a.12., having all of the following:
1. Using "technology" of 0.7 um or more; and
2. Not incorporating multi-ayer structures.

Technical Note
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The term multi-layer structures in Note b.2. above does not
include devices incorporating a maximum of two metal layers
and two polysilicon layers.

3. Other "technology" for the "development” or "production” of:

VVacuum microelectronic devices,

Hetero-structure semiconductor devices such as high electron mobility
transistors (HEMT), hetero-bipolar transistors (HBT), quantum well and
super lattice devices,

"Superconductive" electronic devices,

Substrates of films of diamond for electronic components;

Substrates of silicon-on-insulator (SOI) for integrated circuits in which the
insulator is silicon dioxide;

Subgtrates of silicon carbide for electronic components.
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4. COMPUTERS

Note 1Computers, related equipment and "software" performing telecommunications
or "local area network™ functions must also be evaluated against the
performance characteristics of Category 5, Part 1 (Telecommunications).

Note 2Control units which directly interconnect the buses or channels of central
processing units, "main storage” or disk controllers are not regarded as
telecommuni cations equipment described in Category 5, Part 1
(Telecommunications).

N.B. For theeentrelreview status of "software" specialy designed for |
packet switching, see Category 5.D.1. (Telecommunications).

Note 3Computers, related equipment and "software" performing cryptographic,
cryptanalytic, certifiable multi-level security or certifiable user isolation
functions, or which limit electromagnetic compatibility (EMC), must also
be evaluated against the performance characteristics in Category 5, Part 2
("Information Security").

4. A. SYSTEMS, EQUIPMENT AND COMPONENTS

1. Electronic computers and related equipment, as follows, and "electronic
assemblies’ and specialy designed components therefor:

a  Specialy designed to have any of the following characteristics:

1. Rated for operation at an ambient temperature below 228 K (-45°C) or
above 358K (85°C);

Note  4.A.l.a.l. does not apply to computers specially designed for
civil automobile or railway train applications.

2. Radiation hardened to exceed any of the following specifications:

a Tota Dose 5 x 103 Gy (Si);
b. Dose Rate Upset 5 x 100 Gy (Si)/sec; or
c. SingleEvent Upset 1 x 10/ Error/bit/day;

b. Having characteristics or performing functions exceeding the limits in
Category 5, Part 2 ("Information Security™).

Note  4.A.L1b. does not esrtretrequire review of eectronic computers and |
related equipment when accompanying their user for the user's
personal use.

2. "Hybrid computers’, as follows, and "electronic assemblies’ and specialy
designed components therefor:
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a Containing "digital computers' contralled-for which review is required by

4.A.3,;

b. Containing analogueto-digita converters having al of the following
characterigtics:

1. 32 channels or more; and
2. A resolution of 14 bits (plus sign bit) or more with a conversion rate
of 200,000 conversions/s or more.

3. "Digital computers', "electronic assemblies’, and related equipment therefor, as
follows, and specially designed components therefor:

Notel 4.A.3.includesthe following:

a.

b
C.
d.
e
f

Vector processors,

Array processors,

Digital signal processors;

Logic processors;

Equipment designed for "image enhancement";
Equipment designed for "signal processing."

Note2 The eentrelreview status of the "digital computers' and related
equipment described in 4.A.3 is determined by the esrtrelreview datus
of other equipment or systems provided:

a.

b.

The "digital computers’ or related equipment are essential for the

operation of the other equipment or systems,

The "digital computers' or related equipment are not a "principal

element” of the other equipment or systems; and

N.B.1  The eentrelreview status of "signal processing" or
"image enhancement" equipment specially designed for
other equipment with functions limited to those required
for the other equipment is determined by the
eentrelreview satus of the other equipment even if it
exceeds the "principal element” criterion.

N.B.2  For the eentretreview status of "digital computers' or
related equipment for telecommunications equipment,
see Category 5, Part 1 (Telecommunications).

The "technology" for the "digital computers’ and related

equipment is determined by 4.E.

a Designed or modified for "fault tolerance’;

Note

For the purposes of 4.A3.a., "digital computers’ and related

equipment are not considered to be designed or modified for "fault

tolerance” if they utilise any of the following:

1. Error detection or correction algorithmsin "main storage”;

2. The interconnection of two "digital computers’ so that, if the
active central processing unit fails, an idling but mirroring
central procesdng unit can continue the system's functioning;
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3. The interconnection of two central processing units by data
channels or by using shared storage to permit one central
processing unit to perform other work until the second
central processing unit fails, & which time the first central
processing unit takes over in order to continue the system's
functioning; o

4. The synchronisation of two central processing units by
"software” so that one central processing unit recognises
when the other central processirg unit fails and recovers
tasks from the failing unit.

b. "Digita computers' having a"composite theoretical performance" ("CTP")
exceeding 28,000 Mtops,

c. "Electronic assemblies’ specially designed or modified for enhancing
performance by aggregation of "computing eements’ ("CES') so that the
"CTP" of the aggregation exceeds the limit in 4.A.3.b,;

Notel 4.A3.c.appliesonlyto"eectronic assemblies' and programmable
interconnections not exceeding the limit in 4.A.3.b. when shipped
as unintegated "dectronic assemblies'. It does not apply to
"dectronic assemblies' inherently limited by nature of their
design for use as related equipment esntretted-for which review is
required by 4.A.3.d., or 4A3.e.

Note2 4.A3.c. does not esrtratrequirereview of "electronic assemblies’ |
specially designed for a product or family of products whose
maxi mum configuration does not exceed the limit of 4.A.3.b.

d. Graphics accelerators and graphics coprocessors exceeding a "three
dimensiona Vector Rate" of 200,000,000;

e. Equipment performing analogue-to-digital conversions exceeding the limits
in3.A.1.a5;

f. Not used;

0. Equipment specidly designed to provide externa interconnection of
"digital computers’ or associated equipment which allows communications
at data rates exceeding 1,25 Ghyte/s.

Note  4.A.3.g. does not esntrekrequire review of internal interconnection |
equipment (e.g., backplanes, buses), passive interconnection
equipment, "network access controllers’ or "communications
channel controllers'.

4. A. 4. Computers, as follows, and specially designed related equipment, "electronic
assemblies’ and components therefor:
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a

b.

C.

"Systolic array computers’;
"Neural computers’;

"Optical computers'.

4. B. TEST, INSPECTION AND PRODUCTION EQUIPMENT - None

4. C. MATERIALS —None

4. D. SOFTWARE

Note

1

The eontrotreview status of "software” for the "development”, "production”,
or "use" of equipment described in other Categories is dealt with in the
appropriate Category. The esrtrelreview status of "software" for equipment
described in this Category is dealt with herein.

"Software" specialy designed or modified for the "development”, "production”

or'

‘use” of equipment or "software" contrelled-for which review is required by

4.A.0r 4.D.

"Software" specidly designed or modified to support “technology” controlled for
which review is required by 4.E.

Specific "software", as follows:

a

Operating system "software”, "software”" development tools and compilers
specially designed for "multidata-stream processing” egquipment, in
"source code’;

Not used;

"Software" having characteristics or performing functions exceeding the
limits in Category 5, Part 2 ("Information Security");

Note 4.D.3.c. does not controlrequire review of "software" when
accompanying its user for the user's personal use.

Operating systems specially designed for "real time processing” equipment
which guarantees a "global interrupt latency time" of less than 20us.

4. E. TECHNOLOGY

1

WA-LISTLOOL 1
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"Technology" according to the General Technology Note, for the "development”,
"production” or "use" of equipment or "software" esrtretted-for which review is
required by 4.A. or 4.D.
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TECHNI CAL NOTE ON " COWPOSI TE THECORETI CAL PERFORVMANCE" (" CTP')

Abbrevi ations used in this Technical Note

"CE" "computing element” (typically an arithmetic logical unit)

FP floating point

XP fixed point

t executiontime

XOR exclusive OR

CPU central processing unit

TP theoretical performance (of asingle"CE")

"CTP" "composite theoretical performance’ (multiple "CES")

R effective calculating rate

WLword length

L word length adjustment

* multiply

Execution time't" is expressed in microseconds, TP and "CTP" are expressed in

millions of theoretical operations per second (Mtops) and WL is expressed
in bits.

QOutline of "CTP" caculation method

"CTP" is a measure of computational performance given in Mtops. In
calculating the "CTP" of an aggregation of "CEs" the following three steps are
required:

1. Calculate the effective calculating rate R for each "CE";

2. Apply the word length adjustment (L) to the effective caculating rate (R),
resulting in a Theoretical Performance (TP) for each "CE";

3. If there is more than one "CE", combine the TPs, resulting h a "CTP" for
the aggregation.

Details for these steps are given in the following sections.

Note1l For aggregations of multiple "CES' which have both shared and
unshared memory subsystems, the calculation of "CTP" is completed
hierarchically, in two seps: first, aggregate the groups of "CES'
sharing memory; second, calculate the "CTP" of the groups using the
calculation method for multiple "CEs' not sharing memory.

Note2 "CEs' that are limited to input/output and peripheral functions (e.g.,

disk drive, communication and video display controllers) are not
aggregated into the "CTP" calculation.
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Thefollowing table showsthe method of calculating the Effective Calculating Rate R for each " CE":

Step 1: The effective calculating rate R
For "CEs" | npl enenting: Ef fective calculating Rate, R
Note Every "CE" nust be eval uated
i ndependent | y.
XP only 1
3* (1 xp add )
if no add is inplenmented use:
(R xp) 1
(t Xp mult)
If neither add nor nmultiply is
i mpl ement ed use the f ast est
available arithmetic operation as
follows:
_ 1
3* txp
See Notes X & Z
1 1
FP only max . "
(R fp) foadd * fp mult

See Notes X & Y

Both FP and XP

Cal cul ate both

(R Rxp: Rifp
For sinple logic processors not 1
i mpl erenting any of the specified 3% t
arithmetic operations. log
Where t log is the execute time of

the XOR, or for

| ogi ¢ hardware not
XOR, t he f ast est
operati on.

See Notes X & Z

i mpl enenting the
sinpl e | ogi c
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For special logic processors not|[R=R * W./64
usi ng any of t he specified
arithmetic or |ogic operations. Where R is the nunber of results
per second, WL is the nunber of bits
upon which the | ogic operation
occurs, and 64 is a factor to
normalize to a 64 bit operation.
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Note W

Note X

Note Y

Note Z

TECHNI CAL NOTE ON " CTP"

For a pipelined "CE" capable of executing up to one arithmetic or logic operation
every clock cycle after the pipelineis full, a pipelined rate can be established. The
effective calculating rate (R) for such a "CE" is the faster of the pipelined rate or
non-pipelined execution rate.

For a"CE" which performs multiple operations of a specific type in a single cycle
(e.g., two additions per cycle or two identica logic operations per cycle), the
execution time t is given by:

cycle time
the number of identical operations per machine cycle

"CEs" which perform different types of arithmetic or logic operations in a single
machine cycle are to be treated as multiple separate "CES' performing
simultaneoudly (e.g., a "CE" performing an addition and a multiplication in one
cycle is to be treated as two "CEs', the first performing an addition in one cycle
and the second performing a multiplication in one cycle).

If a single "CE" has both scalar function and vector function, use the shorter
execution time value.

For the "CE" that does not implement FP add or FP multiply, but that performs FP
divide:
1

pr:

Lodivide

If the "CE" implements FP reciprocal but not FP add, FP multiply or FP divide,
then

. 1
R =

fp
tfpreciprocal

If none of the specified instructions is implemented, the effective FP rate is 0.

In smple logic operations, a single instruction performs a single logic
manipulation of no more than two operands of given lengths.

In complex logic operations, a single instruction performs multiple logic
manipulations to produce one or more results from two or more operands.
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Note Z

Rates should be calculated for al supported operand kngths considering both

pipelined operations (if supported), and non-pipelined operations using the fastest

executing instruction for each operand length based on:

1. Pipeined or register-to-register operations. Exclude extraordinarily short
execution times generated for operations on a predetermined operand or
operands (for example, multiplication by 0 or 1). If no register-to-register
operations are implemented, continue with (2).

2. The faster of register-to-memory or memory-to-register operations; if these
also do not exist, then continue with (3).

3. Memory-to-memory.

In each case above, use the shortest execution time certified by the manufacturer.

Step 2: TP for each supported operand | ength W

Adjust the effective rate R (or R") by the word length adjustment L as follows:

TP = R* L,
where L = (1/3 + W/ 96)

Note  The word length WL used in these calculations is the operand length in bits.
(If an operation uses operands of different lengths, select the largest word
length.)

The combination of a mantissa ALU and an exponent ALU of a floating
point processor or unit is considered to be one "CE" with a Word Length
(WL) equal to the number of hits in the data representation (typically 32 or
64) for purposes of the "CTP" calculation.

Thisadjustment is not applied to speciaized logic processors which do not use XOR
ingtructions. Inthiscase TP=R.

Sel ect the maxi mumresulting value of TP for:

Each XP-only "CE" (Rxp);

Each FP-only "CE" (Rfp);

Each combined FP and XP "CE" (R);

Each smple logic processor not implementing any of the specified arithmetic
operations; and

Each specia logic processor not using any of the specified arithmetic or logic
operations.
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Step 3: "CTP' for aggregations of "CEs", including CPUs.

For a CPU with a single "CE',
"CTP" = TP

(for "CEs" performng both fixed and floating

poi nt operations
TP = max (TH: p: Tpxp))

"CTP" for aggregations of nmultiple "CEs"
simul taneously is calculated as foll ows:

operating

Notel For aggregations that do not alow al of the "CEs'
simultaneoudly, the possible combination of "CES' that provides the
largest "CTP' should be used. The TP of each contributing "CE" is to
be calculated at its maximum value theoretically possible before the

"CTP" of the combination is derived.

N.B. To determine the possible combinations of simultaneoudy
operating "CES"', generate an instruction sequence that initiates
operations in multiple "CEs', beginning with the dowest "CE"
(the one needing the largest number of cycles to complete its
operation) and ending with the fastest "CE". At each cycle of
the sequence, the combination of "CES' that are in operation
during that cycle is a possible combination. The ingtruction

sequence must take into account dl

har dware and/or

architectural constraints on overlapping operations.

Note2 A singleintegrated circuit chip or board assembly may contain multiple

"CEs".

Note3 Simultaneous operations are assumed to exist when the computer
manufacturer claims concurrent, parallel or simultaneous operation or

execution in amanual or brochure for the computer.

Note4 "CTP' vaues are not to be aggregated for "CE" combinations
(inter)connected by "Loca Area Networks®, Wide Area Networks, 1/0
shared connections/devices, 1/0O controllers and any communication

interconnection implemented by software.
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Note5 "CTP' vadues must be aggregated for multiple "CEs' specialy
designed to enhance performance by aggregation, operating
simultaneoudy and sharing memory,- or multiple memory/"CE"-
combinations operating simultaneoudly utilisng specialy designed

hardware.

This aggregation does not apply to "eectronic assemblies’ described in
4.A.3.c.

"CTP" = TP + Cp * TPy + ... + Gy * TP p,

where the TPs are ordered by value, with TP1 being the highest, TP2
being the second highest, ..., and TP, being the lowest. G is a

coefficient determined by the strength of the interconnection between
"CEs', asfollows:

For multiple "CES" operating smultaneously and sharing memory:
Co=C3=¢Qg=... =C,=0.75
Note 1Wien the "CTP' calculated by the above nethod

does not exceed 194 Mops, the followi ng formula
may be used to calculate G:

C‘_Jﬁ (i = 2, ..., n)

where m = the nunber of "CEsS" or groups of "CEs"
sharing access.

provi ded:

1. The TR of each "CE" or group of "CEs" does not
exceed 30 M ops;

2. The "CEs" or groups of "CEs" share access to
main menory (excluding cache nenory) over a
si ngl e channel ; and

3. Only one "CE" or group of "CEs" can have use of
t he channel at any given tine.

N.B. This does not apply to items centrelled for

whi ch review is required under Category 3.

Note 2 "CEs' share memory if they access a common segment of solid state
memory. This memory may include cache memory, main memory or
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other internal memory. Peripheral memory devices such as disk drives,
tape drives or RAM disks are not included.
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For Multiple "CES" or groups of "CES" not sharing memory, interconnected by one
or more data channels:

G =07mB*kK ( =2..,32) (seeNotebeow)
= 060*k (i =33..,69
= 045* Kk (i = 65..,256)

= 0.30 * kj (i > 256)
The vaue of C; is based on the number of "CEs", not the number of nodes.

where § = min (S/Ky, 1), and
Kr=  normalizing factor of 20 MByte/s.
Si = sum of the maximum data rates (in units of MByte/s) for al data

channels connected to the ith "CE" or group of "CEs' sharing
memory.

When cdculating a Cj for a group of "CEs', the number of the first "CE" in a group

determines the proper limit for G. For example, in an aggregation of groups
consisting of 3 "CEs' each, the 22nd group will contain "CE"gg, "CE'g5 and

"CE"gg. The proper limit for C; for this group is 0.60.

Aggregation (of "CEs" or groups of "CEs") should be from

the fastest-to-slowest; i.e.:

TPy > TP >.... > TP, , and
in the case of TR = TP + 1, fromthe largest to
smal lest; i.e.:

G >G +1

Note Thekj factor is not to be applied to "CES" 2 to 12 if the TP; of the "CE" or
group of "CES" is more than 50 Mtops, i.e.,, G for "CES' 2'to 12 is 0.75.
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Part 1 - TELECOMMUNICATIONS

Note 1
Note 2
5 A 1
b.
-WA-LIST(00) 1

The esntretreview status of components, "lasers’, test and "production™ equipment
and "software" therefor which are specially designed for telecommunications
equipment or systems is determined in Category 5, Part 1.

"Digital computers’, related equipment or "software’, when essential for the
operation and support of telecommunications equipment described in this
Category, are regarded as specially designed components, provided they are the
standard models customarily supplied by the manufacturer. This includes
operation, administration, maintenance, engineering or billing computer systems.

SYSTEMS, EQUIPMENT AND COMPONENTS

a Any type of telecommunications equipment having any of the following
characteristics, functions or features:

1

Note

Specialy designed to withstand transitory electronic effects or
electromagnetic pulse effects, both arising from a nuclear explosion;

Specialy hardened to withstand gamma, neutron or ion radiation; or

Specialy designed to operate outside the temperature range
from 218 K (-55°C) to 397 K (124°C).Note— 5.A.1.a.3. applies
| I . : .
5Alaz2 ard—-5Ata3—does not eentrelrequire review of
equipment designed or modified for use on board satellites.

Telecommunication transmission equipment and systems, and specialy
designed components and accessories therefor, having any of the following
characteristics, functions or features:

1

Being underwater communications systems having any of the
following characteristics:

a An acoudtic carrier frequency outside the range from 20kHz to
60 kHz;

b.  Using an electromagnetic carrier frequency below 30 kHz; or
c. Using eectronic beam steering techniques;

Being radio equipment operating in the 1.5MHz to 87.5 MHz band
and having any of the following characteristics:

a  Incorporating adaptive techniques providing more than 15 dB
suppression of an interfering signal; or
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b. Having dl of the following:

1. Automatically predicting and selecting frequencies and
"total digital transfer rates' per channel to optimise the
transmission; and

2. Incorporating a linear power amplifier configuration having
a capability to support multiple signals simultaneously at an
output power of 1kW or more in the 1L.5MHz to 30 MHz
frequency range or 250 W or more in the 30 MHz to
87.5MHz frequency range, over an “instantaneous
bandwidth* of one octave or more and with an output
harmonic and distortion content of better than -80 dB;

3. Being radio equipment employing “spread spectrum” techniques,
including “frequency hopping” techniques, having any of the
following characteristics:

a. User programmuabl e spreadi ng codes; or

b. A total transmitted bandwidth which is 100 or more times the
bandwidth of any one information channel and in excess of 50 kHz;

Note 5.A 1.b.3 does not require review of
cellul ar tel ephone equi prent conformng to the
foll ow ng standards: AVMPS, NMI, TACS, TDMA,
NADC, PDC, GSM or |S-95 CDVA

4. Being digitaly controlled radio receivers having all of the following:
a  Morethan 1,000 channels;

b. A "frequency switching time" of lessthan 1 ms;

c. Automatic searching or scanning of a pat of the
electromagnetic spectrum; and

d. Identification of the received signals or the type of transmitter;
or

Note  5.A.1.b.4. does not controlrequire review of radio equipment |
specially designed for use with civil cdlular radio-
communications systens.

5. Being radio relay communications equipment designed for use at
frequencies of 7.9 through 10.55 GHz or &ceeding 40 GHz and
assemblies and components therefor;
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6.

Employing functions of digital "signal processing” to provide voice
coding at rates of less than 2,400bit/s.
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c. Optica fibre eemmunteatien-cables of more than 5 m in length, drawn
fibers of glass or other materials optimized for manufacture and use as
optica telecommunications transmission medium, optical terminas and

0pt|cal ampllflers —epﬂeal—ful-breand-aee&sseﬁa—as#el-lew&

accessories.
N.B.1 For underwater umbilical cables, and connectors therefor, see 8.A.2.a.3.

d. “Electronicaly—steerable—pPhased array antennae  containing active
elements and distributed components, and designed to permit electronic

control of beam shaping and pointing, except for landing systems with
mstruments meeting ICAO standards (microwave landing systems (MLYS)).

5 B 1 TEST, INSPECTION AND PRODUCTION EQUIPMENT

a Equipment and specialy designed components or accessories therefor,
speciadly designed for the "development”, "production” or "use' of
equipment, functions or featureseentreHed-for which review is required by
Category 5 - Part 1L

Note 5.B.l.a. does not eentrelrequire review of optical fibre
characterization equipment not using semiconductor "lasers’.

b. Equipment and specialy designed components or accessories
therefor, specialy designed for the "development” of any of the following
telecommunication transmission or “"stored progranmme controlled"
switching equipment:

1.  Equipment employing digital techniques, including "Asynchronous

Transfer Mode' ("ATM"), designed to operate at a “"total digital
transfer rate”" exceeding 1.5Ghit/s;
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Equipment employing a "laser" and having any of the following:

a A transmission wavelength exceeding 1750 nm;

b. Performing "optical amplification”;

c. Employing coherent optical transmission or coherent optical
detection techniques (also caled optical heterodyne or

homodyne techniques); or

d. Employing analogue techniques and having a bandwidth
exceeding 2.5GHz;

Note 5.B.1.b.2.d. does not controlrequire review of
equipment specially designed for the "devel opment" of
commercial TV systems.

Equipment employing "optical switching";

Radio equipment employing quadrature-amplitude-modulation
(QAM) techniques above level 128; or

Equipment employing "common channel signaling” operating in
either non-associated or quasi- associated mode of operation.

5. C. 1. MATERIALS - Nene Preforms of glass or other materials optimized for

manufacture and use as optica tel ecommunications transmission medium.

5 D. 1. SOFTWARE

a

"Software” specialy designed or modified for the "development”,
"production” or "use" of equipment, functions or features controlled-for
which review isrequired by Category 5 - Part 1.

"Software” specidly designed or modified to support “technology"
controlled for which review isrequired by 5.E.1.

Specific "software" as follows:

1

"Software" specially designed or modified to provide characteristics,
functions or features of equipment eertreled-for which review is
required by 5.A.1. or 5.B.1,;

Not used;

"Software”, other than in machine-executable form, specially designed
for "dynamic adaptive routing.”
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d. "Software" specidly designed or modified for the "dev elopment” of any of
the following telecommunication transmisson or "stored programme
controlled" switching equipment:

1.  Equipment employing digital techniques, including "Asynchronous
Transfer Mode" ("ATM™), designed to operate at a "total digital
transfer rate” exceeding 1.5Ghit/s;

2. Equipment employing a"laser" and having any of the following:

a A transmission wavelength exceeding 1750 nm; or

b. Employing analogue techniques and having a bandwidth
exceeding 2.5GHz;

Note 5.D.1.d.2b. does not eentrorequire review ofl
"software’ specially designed or modified for the
"development” of commercial TV systens.

3. Equipment employing "optica switching"; or

4. Radio equipment employing quadrature-amplitude-modulation
(QAM) techniques above level 128.

5. E 1 TECHNOLOGY

a "Technology" according to the General Technology Note for the
"development”, "production” or "use" (excluding operation) of equipment,
functions or features or "software" controled-for which review is required

by Category 5 - Part 1

b. Specific "technologies’, asfollows:

1. "Required" "technology" for the "development” or "production” of
telecommunications equipment specialy designed to be used on board
satellites;

2. "Technology" for the "development” or "use® of "laser"
communication techniques with the capability of automatically
acquiring and tracking signals and maintaining communications
through exoatmosphere or sub-surface (water) media;

3. "Technology" for the "development” of digital cellular radio systems;

4. "Technology" for the "development” of "spread spectrum" techniques,
including "frequency hopping" techniques.
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c. "Technology" according to the General Technology Note for the
"development" or "production” of any of the following telecommunication
transmission or "stored programme controlled’ switching equipment,
functions or features:

1

Equipment employing digital techniques, including "Asynchronous
Transfer Mode" ("ATM"), designed to operate at a "tata digita
transfer rate” exceeding 1.5Ghit/s;

Equipment employing a"laser" and having any of the following:

a

b.

A transmission wavelength exceeding 1750 nm;

Performing "optical amplification” using praseodymium-doped
fluoride fibr e amplifiers (PDFFA);

Employing coherent optical transmission or coherent optical
detection techniques (also called opticd heterodyne or
homodyne techniques);

Employing wavelength divison multiplexing techniques
exceeding 8optical carriersin asingle optical window; or

Employing anadogue techniques and having a bandwidth
exceeding 2.5GHz;

Note 5E.Jlc2e does not esntrel—require review of
"technology" for the "development” or "production” of
commercial TV systems.

Equipment employing "optical switching";

Radio equipment having any of the following:

a

Quadratureamplitudemodulation (QAM) techniques above
level 128; or

Operating at input or output frequencies exceeding 31 GHz; or

Note  5.E.1.c4b. does not esntrel—require review of
"technology" for the "development” or "production” of
equipment designed or modified for operation in any
frequency band which is "allocated by the ITU" for
radio-communications services, but not for radio-
determination.

Equipment employing "common channel signalling” operating in
either non-associated or quasi- associated mode of operation.
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Part 2 - "INFORMATION SECURITY"

Note 1

The esntretreview status of “information security” equipment, "software", systems,
application specific "eectronic assemblies’, modules, integrated circuits,
components or functions is determined in Category 5, Part 2 even if they are
components or "electronic assemblies” of other equipment.

5.A.2. and 5.D.2. do not eentrelrequire review of items that meet all of the

following:
a  Generally available to the public by being sold, without restriction, from
stock at retail selling points by means of any of the following:
1 Over-the-counter transactions;
2 Mail order transactions;
3 Electronic transactions; or
4.  Telephone call transactions;

b.  The cryptographic functionality cannot easily be changed by the user;

C. Designed for ingtallation by the user without further substantial support by
the supplier; and

d Not used;

e When necessary, cttails of the items are accessible and will be provided,
upon request, to the appropriate authority in the exporter's country in order
to ascertain compliance with conditions described in paragraphs a. to c.
above.

Technical Note

In Category 5 - Part 2, parity bits are not included in the key length.

5 A2

SYSTEMS, EQUIPMENT AND COMPONENTS

a  Systems, equpment, application specific "electronic assemblies’, modules
and integrated circuits for "information security”, as follows, and other
specialy designed components therefor:

N.B.  For the eentrelreview datus of global navigation satellite systems
receiving egquipment containing or employing decryption (i.e. GPS or
GLONASS), see 7.A5.

1. Designed or modified to use "cryptography" employing digital
techniques performing any cryptographic function otherthan
authentication-or digital- signature-having ary of the following:

Technical Note
1. Authentication and digital signature functions include their
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srcrrardateteoreventtRadinericesaeeeas-
3-  "Cryptography" does not include "fixed" data compression or
coding techniques.

Note  5.A.2.a.1. includes equipment designed or modified to use

"cryptography” employing analogue principles when
implemented with digital techniques.

a A "symmetric agorithm"-employing-akeylength-in-excessof
56 hits or

b. An"asymmetric algorithm™wherethe seeurity-of-the-algerithmis

2. Designed or modified to perform cryptanalytic functions;
3. Not used;

4.  Specialy designed or modified to reduce the compromising
emanations of information-bearing signals beyond what is necessary
for health, safety or electromagnetic interference standards;

5. Designed or modified to use cryptographic techniques to generate the
spreading code for "spread spectrum” systems, including the hopping
code for "frequency hopping" systems;

6. Designed or modified to provide certified or certifiable "multilevel
security" or user isolation at alevel exceeding ClassB2C2 of the |
Trusted Computer System Evaluation Criteria (TCSEC) or equivalent;

7. 7 Communications cable systems |

designed or modified using mechanical, electrical or electronic means
to detect surreptitious intrusion.

8. Designed or modified to use analog encryption or scrambling
techniques,

Note  5.A.2. does not controlrequire review of: |
a. "Personalised smart cards' where the cryptographic capability is
resricted for use in equipment or systems excluded from
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eantrelreview under entries b. to f. of this Note. If a "personalised

smart card' has multiple functions, the eentrelreview status of

each function is assessed individually.

Receiving equipment for radio broadcast, pay television or similar

restricted audience broadcast of the consumer type, without

digital encryption except that exclusively used for sending the

billing or programme-related information back to the broadcast

providers;

Equipment where the cryptographic capability is not user-

accessible and which is specially designed and limited to allow

any of the following:

1. Execution d copy-protected software;

2. Accessto any of the following:

a  Copy-protected contents stored on read-only media; or
b. Information stored in encrypted form on media (e.g., in

connection with the protection of intellectual property
rights) when the mediais offered for sale in identical sets
to the public; or

3. One-time copying of copyright protected audio/video data.

Cryptographic equipment specially designed and limited for

banking use or money transactions,

Technical Note
‘Money transactions' in 5A.2. Note d. includes the collection and
settlement of fares or credit functions.

Portable or mobile radiotelephones for civil use (e.g., for use with
commercial civil cellular radiocommunications systems) that are
not capable of end-to-end encryption;

Cordless telephone equipment not capable of end-to-end encryption
where the maximum effective range of unboosted cordless operation
(i.e, asngle, unrelayed hop between terminal and home basestation)
is less than 400metres according to the manufacturer's
Specifications.

5. B. 2. TEST, INSPECTION AND PRODUCTION EQUIPMENT

a.  Equipment specidly designed for:

1. The "development” of equipment or functions eentreHed-for which
review is reguired by Category 5- Part 2, including measuring or test

equipment;

2. The "production" of equipment or functions centrelledfor which
review isrequired by Category 5- Part 2, including measuring, test,

repair or production equipment.
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b. Measuring equipment specialy designed to evaluate and validate the
"information security” functions eentrotedfor which review is required by |
5A.2.or5D.2.

5. C. 22 MATERIALS -None
5. D. 2 SOFTWARE
a "Software" specidly designed or modified for the "development”,

"production” or "use' of equipment or "software" controledor which
review is required by Category 5 - Part 2;

b. "Software" specidly designed or modified to support "technology"
eentreledfor which review isrequiredby 5.E.2.; |

c. Specific "software”, as follows:

1. "Software" having the characteristics, or performing or simulating the
functions of the equipment esntrettecfor which review is required by |
5A.2 or5B.2;

2. "Software" to certify “"software' eentreltedfor which review is
required by 5.D.2.c.1.

Note  5.D.2. does not -controlrequire review of :
a. "Software’ required for the "use" of equipment excluded from
controreview under the Noteto 5.A.2;;
b. "Software" providing any of the functions of equipment excluded
from controreview!| under the Noteto 5.A.2. |

5. E 2. TECHNOLOGY

a. "Technology" according to the General Technology Note for the
"development”, "production” or "use" of equipment or "software"
eentreltedfor which review isrequired by Category 5 - Part 2.

6. A. SYSTEMS, EQUIPMENT AND COMPONENTS

6. A. 1. ACOUSTICS

a  Marine acoustic systems, equipment and specially designed components
therefor, as follows:

1. Active (transmitting or transmitting-and-receiving) systems,
equipment and specially designed components therefor, as follows:
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a  Wideswath bathymetric survey systems designed for sea bed
topographic mapping, having al of the following:

Being designed to take measurements a an angle

exceedmg 20° from the vertical; Hemg_dag;gned

. Being designed to provide any of the following:

a Incorporation of multiple beams any of which is less
than 1.9%; or

b. Data accuracies of better than 0.3% of water depth
across the swath averaged over the individual
measurements within the swath;

b. Object detection or location systems having any of the

following:

1. A transmitting frequency below 10 kHz;

2. Sound pressure level exceeding 224 dB (reference 1uPa at
1 m) for equipment with an operating frequency in the band
from 10 kHz to 24 kHz inclusive;

3. Sound pressure level exceeding 235dB (reference 1puPa at
1 m) for equipment with an operating frequency in the band
between 24 kHz and 30kHz

4. Forming beams of less than 1° on any axis and having an
operating frequency of less than 100 kHz;

5. Dedgned to operate with an unambiguous display range
exceeding 5,120 m; or

6. Designed to withstand pressure during normal operation at

depths exceeding 1,000 m and having transducers with any
of the following:

a Dynamic compensation for pressure; or

b, Incorporating other than lead zirconate titanate as the
transduction €lement;
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Acoustic projectors, including transducers, incorporating
piezoel ectric, magnetostrictive, electrostrictive, electrodynamic
or hydraulic elements operating individually or in adesigned
combination, having any of the following:

Notel The eentrelreviev status of acoustic projectors, |
including transducers, specially designed for other
equipment is determined by the controlreview status of |
the other equipment.

Note 2 6.A.1.a.1.c. does not controlrequire review of eectronic |
sources which direct the sound vertically only, or
mechanical (e.g., air gun or vapour-shock gun) or
chemical (e.g., explosive) sources.

1 An instantaneous radiated acoustic power density exceeding

0.01 mW/mm&Hz for devices operating at frequencies
below 10 kHz;

2 A continuoudly radiated acoustic power density exceeding

0.001 mW/mmZ/Hz for devices operating at frequencies
below 10 kHz; or

Technical Note

Acoudtic power density is obtained by dividing the output
acoustic power by the product of the area of the radiating
surface and the frequency of operation.

3 Sidelobe suppression exceeding 22 dB;

Acoustic systems, equipment and specialy designed components
for determining the position of surface vessels or underwater
vehicles designed to operate a a range exceeding 1,000 m with a
positioning accuracy of less than 10 m rms (root mean square)
when measured at arange of 1,000 m;

Note  6.A.l.a.l.d.includes:

a Equipment using coherent "signal processing”
between two or more beacons and the hydrophone
unit carried by the surface vessel or underwater
vehicle;

b. Equipment capable of automatically correcting
speed- of -sound propagation errors for calculation
of a point.
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2. Passive (receiving, whether or not related in normal application to
separate active equipment) systems, equipment and specially designed
components therefor, as follows:

a  Hydrophones having any of the following characteristics:

Note  Thecontrolreview status of hydrophones specially
designed for other equipment is determined by the
controlreview status of the other equipment.

1. Incorporating continuous flexible sensors or assemblies of
discrete sensor elements with either a diameter or length
less than 20 mm and with a separation between elements of
less than 20 mm;

2. Having any of the following sensing el ements:

a Opticd fibres,
b.  Piezodectric polymers; or
¢. Hexible piezoelectric ceramic materias,

3. A hydrophone sensitivity better than-280- -220 dB at any
depth with no acceleration compensation;

4. When designed to operate at depths exceeding 35 m with
acceleration compensation; or

5. Designed for operation at depths exceeding 1,000 m;

Technical Note

Hydrophone sensitivity is defined as twenty times the logarithm
to the base 10 of the ratio of rms output voltageto a 1 V rms
reference, when the hydrophone sensor, without a pre-amplifier,
is placed in a plane wave acoustic field with an rms pressure of
1 uPa. For example, a hydrophone of -160 dB (reference 1V
per uPa) would yield an output voltage of 10-8V in such a field,
while one of -220 dB sensitivity would yield only 10-11 v output.
Thus, -160dB is better than -220 dB.

b. Towed acoustic hydrophone arrays having any of the following:
1. Hydrophone group spacing of lessthan 12.5m;

2. Designed or able to be modified to operate a depths
exceeding-35 15 m;

Technical Note
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controlled by 6.A.1.a2.d,;

7.

‘Able to be modified" in 6.Al.a2b.2. means having
provisions to allow a change of the wiring or
interconnections to alter hydrophone group spacing or
operating depth limits. These provisions are: spare wiring
exceeding 10% of the number of wires, hyd-ophone group
spacing adjustment blocks or internal depth limiting devices
that are adjustable or that control more than one
hydrophone group.

Heading sensors with an accuracy better than +/- 0.5
degrees,

Longitudinally reinforced array hoses;

An assembled array of less than 40 mm in diameter;
Multiplexed hydrophone group signals designed to operate
at depths exceeding 35 m or having an adjustable or
removable depth sensing device in order to operate at depths
exceeding 35 m;_or

Hydrophone characteristics specified in 6.A.1.a2.a;

Processing equipment, speually designed for towed acoustlc

Heading sensors with having-all-of the following-

1

an accuracy of better thant 0.5°. Desi gned to operate

Bottom or bay cable systems having any of the following:

1

2.

Incorporating hydrophones specified in 6.A.1.a.2.a.; or

Incorporating multiplexed hydrophone group signal modules
having al of the following characterigtics:

a Dedgned to operate at depths exceeding 35 m or
having an adjustable or removable depth sensing
devicein order to operate at depths exceeding 35 m;
ad

b. Capable of being operationaly interchanged with
towed acoustic hydrophone array modules,
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f.  Processing equment speually desgned for bottom or bay

b. Correlationvelocity sonar log equipment designed to measure the
horlzontal speed of the equi pment carrier relatlve to the seabed-at-distances

6. A 2. OPTICAL SENSORS

a Optical detectors, as follows:

Note 6.A2.a. does not esrtretrequire review of germanium or silicon
photodevices.

1. "Space-quaified" solid-state detectors, as follows:
a "Spacequalified" solid-state detectors, having al of the following:

1. A pesk response in the wavelength range exceeding
10 nm but not exceeding 300 nm; and

2. A response of less than 0.1% relative to the peak response at
a wavelength exceeding 400 nm;

b. "Spacequalified" solid-state detectors, having al of the following:

1. A peak response in the wavelength range exceeding 900 nm
but not exceeding 1,200 nm; and

2. A response "time constant”" of 95 nsor less;

c. "Space-qualified" solid-state detectors having a peak response in
the wavelength range exceeding 1,200nm but not exceeding
30,000 nm;

2. Image intensfier tubes and specialy designed components therefor,
asfollows:

a  Imageintensifier tubes havmg aII of the following:
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3-2. Photocathodes, as follows:

a S-20,S-25 or multiakali photocathodeswith-a
: e i ;
b. GaAsor GalnAs photocathodes;
c. Other I11-V compound semiconductor photocathodes;

Note 6.A.2.a.2.a.3.c. does not contralrequire review
of compound semiconductor photocathodes with
a maximum radiant sensitivity of 10 mA/W or
less.

b.  Specidly designed components, asfollows:
1. Microchannd plates-havinga-helepieh-(centreto-centre

caoskng)-eE-Hraebess;
2. GaAsor GalnAs photocathodes,
3. Other I11-V compound semiconductor photocathodes;
Note  6.A2.a2b.3. does not esntrelrequire review of |
compound semiconductor photocathodes with a
maximum radiant sensitivity of 10 mA/W or less.

3. Non-"spacequdified" "focal plane arrays," asfollows:

Technical Note
Linear or two-dimensional multi-element detector arraysare referred
to as "focal plane arrays'.

Note 1 6.A.2.a.3. includes photoconductive arrays and photovoltaic
arrays.

Note 2 6.A.2.a.3. does not esntrelrequire review of |

a Silicon "foca plane arrays’;

b. Multielement (not to exceed 16 elements) encapsulated
photoconductive cells using either lead sulphide or lead
sdenide

c. Pyrodectric detectors using any of the following:

Triglycine sulphate and variants;

Lead- lanthanum -zirconium titanate and variants;
Lithium tanta ate;

Polyvinylidene fluoride and variants; or
Strontium barium niobate and variants.

ghrowpihPE

a  Non-"spacequdified” "foca plane arrays,” having al of the
following:
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1. Individua elements with a peak response within the
wavelength range exceeding 900 nm but not exceeding
1,050 nm; and

2. A response "time constant” of less than 0.5ns;

b.  Non-"spacequalified" "focal plane arrays’, having al of the
following:

1. Individua eements with a peak response in the
wavelength range exceeding 1,050 nm but not exceeding
1,200 nm; and

2. A response "time congtant” of 95 nsor less;

c. Non-"spacequdified" "foca plane arrays', having individual
edements with a peak response in the wavelength range
exceeding 1,200 nm but not exceeding 30,000 nm.

b. "Monospectral imaging sensors’ and "multispectral imaging sensors'
designed for remote sensing applications, having any of the following:

1.  An Ingantaneous-Fied-Of-View (IFOV) of less than 200 pr
(microradians); or

2. Being specified for operation in the wavelength range exceeding
400 nm but not exceeding 30,000 nm and having al the following;

a  Providing output imaging data in digital format; and
b. Being any of the following:
1. "Spacequdified"; or
2. Designed for airborne operation, using other than silicon
detectors, and having an IFOV of less than 2.5 mr
(milliradians).

c. Direct view imaging equipment operating in the visible or infrared
spectrum, incorporating any of the following:

S-20, S-25, GaAs, or GalnAs photocathode-having-the-characteristies

1. Image intensifier tubes that utilize a microchannel plate (MCP) and an
listedin6.A-2.a.2.a; or

2. "Focd plane arrays' having the characteristics listed in 6.A.2.a.3.

Technical Nade
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6.

A

3.

'‘Direct view' refers to imaging equipment, operating in the visible or
infrared spectrum, that presents a visual image to a human observer
without converting the image into an electronic signal for television
display, and that cannot record or store the image photographically,
electronically or by any other means.

S Ecperart sy cesgpedor Ieberaory

Special support components for optical sensors, as follows:

1. "Space-qudified" cryocoolers;

2. Non-"spacequalified" cryocoolers, having a cooling source
temperature below 218 K (-55°C), as follows:

a Closed cycle type with a specified Mean-Time-To-Failure
(MTTF), or Mean-Time Between-Failures (MTBF), exceeding
2,500 hours;

b. JouleThomson (JT) self-regulating minicoolers having bore
(outside) diameters of less than 8mm;

3. Optica sensing fibres specially fabricated either compositionally or
structurally, or modified by coating, to be acousticaly, thermally,
inertially, electromagnetically or nuclear radiation sensitive.

"Space qualified" "focal plane arrays' having more than 2,048 elements per
array and having a peak response in the wavelength range exceeding 300
nm but not exceeding 900 nm.

CAMERAS

N.B. For cameras specially designed or modified for underwater use, see

a

8A2d and8.A2e.

Instrumentation cameras and specially designed components therefor, as
follows:

Note Instrumentation cameras, esntroHed-for which review isrequired
by 6.A.3.a.3. to 6.A.3.a.5., with modular structures should be
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evaluated by their maximum capability, using plug-ins available
according to the camera manufacturer's specifications.

High-speed cinema recording cameras using any film format from
8 mm to 16 mm inclusive, in which the film is continuously advanced
throughout the recording period, and that are capable of recording at
framing rates exceeding 13,150 frames's;

Note 6.A3.al. does not centrolrequire review of cinema
recording cameras designed for civil purposes.

Mechanical high speed cameras, in which the film does not move,
capable of recording at rates exceeding 1,000,000 frames/s for the full
framing height of 35 mm film, or at proportionately higher rates for
lesser frame heights, or a proportionately lower rates for greater
frame heights;

Mechanica or electronic streak cameras having writing speeds
exceeding 10 mm/ps;

Electronic framing cameras having a speed exceeding 1,000,000
framed's,

Electronic cameras, having al of the following:

a  An éectronic shutter speed (gating capability) of less than 1us
per full frame; and

b. A read out time adlowing a framing rate of more than 125full
frames per second.

Plug-ins, having al of the following characteristics:

a  Specidly designed for instrumentation cameras which have
modular structures and which-are-contreHed-for which review is
reguired by 6.A.3.a.; and

b. Enabling these cameras to meet the characteristics specified in
6.A3a3., 6.A3a4 o 6.A3ab5, according to the
manufacturer's specifications.

b. Imaging cameras, as follows:

Note

1
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6.A.3.b. does not eentrelreguire review of television or video
cameras specially designed for television broadcasting.

Video cameras incorporating solid state sensors, having any of the
following:
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6. A 4 OPTICS

a More than 4x 106 "active pixels' per solid state array for
monochrome (black and white) cameras,

b. Morethan 4 x 100 "active pixels' per solid state array for colour
cameras incorporating three solid state arrays, or

c.  More than 12x 100 "active pixels' for solid state array colour
cameras incorporating one solid state array ;

Technical Note

For the purpose of this entry, digital video cameras should be evaluated
by the maximum number of “ active pixels’ used for capturing moving
images.

Scanning cameras and scanning camera systems, having all of the
following:

a  Linear detector arrays with more than 8,192 elements per array; and

b. Mechanical scanning in one direction;

Imaging cameras incorporating image intensifier tubes _that utilize a
microchannel plate (MCP) and an S20, S-25, GaAs, or GalnAs
photocathode-having-the-charaeteristies Hstedr-6-A-2a2a;

Imaging cameras incorporating "focal plane arrays' having the
characteridtics listed in 6.A.2.2.3.

Note  6.A.3.b.4 does not esntrotrequire review of imaging cameras
incorporating linear "focal plane arrays' with twelve
elements or fewer, not employing time-delay-and-integration
within the element, designed for any of the following:

a. Industrial or civilian intrusion alarm, traffic or
industrial movement control or counting sysems;

b. Industrial equipment used for inspection or monitoring
of heat flows in buildings, equipment or industrial
ProCesses,

¢. Industrial equipment used for inspection, sorting or
analysis of the properties of materials;

d. Equipment specially designed for laboratory use; or

e. Medical equipment.

a  Optica mirrors (reflectors), as follows:

1
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"Deformable mirrors' having either continuous or multi-element
surfaces, and specialy designed components therefor, capable of
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dynamically repositioning portions of the surface of the mirror at rates
exceeding 100 Hz;

Lightweight monolithic mirrors having an average "equivalent
dengity” of less than 30 kg/m2 and atotal massexceeding 10kg;

Lightweight "composite” or foam mirror structures having an average

"equivalent density" of less than 30 kg/m2 and atotal mass exceeding
2kg;

Beam steering mirrors more than 100 mm in diameter or length of
magjor axis, which maintain a flatness of lambda/2 or better (lambdais
equa to 633 nm) having a control bandwidth exceeding 100 Hz.

b. Optica components made from zinc selenide (ZnSe) or zinc sulphide (ZnS)
with transmission in the wavelength range exceeding 3,000nm but not
exceeding 25,000 nm and having any of the following:

WA=LIST(00) 1
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1

2.

Exceeding 100 cm3 in volume; or

Exceeding 80mm in diameter or length of mgjor axis and 20mm in
thickness (depth).

"Space-qualified" components for optical systems, as follows:

1

Lightweighted to less than 20% "equivalent density" compared with a
solid blank of the same aperture and thickness;

Raw substrates, processed substrates having surface coatings (single-
layer or multi-layer, metalic or dieectric, conducting,
semiconducting or insulating) or having pratective films;

Segments or assemblies of mirrors designed to be assembled in space
into an optical system with a collecting aperture equivalent to or
larger than asingle optic 1 m in diameter;

Manufactured from "composite' materials having a coefficient of

linear thermal expansion equal to or less than 5x 106 in any
coordinate direction.

Optical control equipment, as follows:

1

Specially designed to maintain the surface figure or orientation of the
"space-qualified" components controlled by for which review is
required by 6.A.4.c.1. or 6.A.4.c.3,;
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2. Having steering, tracking, stabilisation or resonator aignment
bandwidths equa to or more than 100 Hz and an accuracy of 10 pr
(microradians) or less;

3. Gimbals having al of the following:
a A maximum dew exceeding 5°;

b. A bandwidth of 100Hz or more;
c. Angular pointing errors of 200 pur (microradians) or less; and

d. Having any of the following:

1. Exceeding 015 m but not exceeding 1 m in diameter or
magjor axis length and capable of angular accelerations
exceeding 2r (radians)/s? or

2. Exceeding 1 m in diameter or mgjor axis length and capable
of angular accelerations exceeding 0.5 r (radians)/<;

4. Specidly designed to maintain the aignment of phased array or
phased segment mirror systems consisting of mirrors with a segment
diameter or mgjor axis length of 1 m or more.

e. Aspheric optical elements having al of the following characteritics:
1. Thelargest dimension of the optical aperture is greater than 400 mm;

2. The surface roughness is less than 1 nm (rms) for sampling lengths
equal to or greater than 1 mm; and

3. The coefficient of linear thermal expansion’s absolute magnitude is
less than 3x10°/K & 25 ° C;

Technical Notes

1. An'aspheric optical element’ is any element used in an optical system
whose imaging surface or surfaces are designed to depart from the
shape of an ideal sphere.

2. Manufacturers are not required to measure the surface roughness
listed in 6.A4.e2. unless the optical element was designed or
manufactured with the intent to meet, or exceed, the eentrelreview
parameter.

Note 6.A4.e. does not eentrelrequire review of aspheric optical
elements having any of the following:

a A largest optical-aperture dimension less than 1 m and a

focal length to aperture ratio equal to or greater than 4.5:1;
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N.B.

6. A. 5. LASERS

b. A largest optical-aperture dimension equal to or greater
than 1 m and a focal length to aperture ratio equal to or
greater than 7:1;

¢ Being designed as Fresnel, flyeye, stripe, prism or
diffractive optical eements;

d  Being fabricated from borosilicate glass having a coefficient of
linear thermal expansion greater than 2.5x10° /K at 25 °C; or

e Being an x-ray optical eement having inner mirror
capabilities (e.g. tube-type mirrors).

For aspheric optical elements specially designed for lithography

equipment, see Item 3.B.1.

"Lasers,” components and optical equipment, as follows:

Notel Pulsed"lasers"' include those that run in a continuous wave (CW) mode
with pulses superimposed.

Note2 Pulse-excited "lasers' include those that run in a continuoudy excited
mode with pulse excitation superimposed.

Note3 The controlreview status of Raman "lasers' is determined by the
parameters of the pumping source "lasers’. The pumping source
"lasers’ can be any of the "lasers’ described below.

a Gas"lasers', asfollows:

1. Excimer "lasers’, having any of the following:

a
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An output wavelength not exceeding 150 nm and having any of
the following:

1. Anoutput energy exceeding 50 mJ per pulse; or
2. Anaverage output power exceeding 1 W;

An output wavelength exceeding 150 nm but not exceeding
190 nm and having any of the following:

1. Anoutput energy exceeding 1.5J per pulse; or
2. Anaverage output power exceeding 120 W;

An output wavelength exceeding 190 nm but not exceeding
360 nm and having any of the following:

1. Anoutput energy exceeding 10 J per pulse; or
2. Anaverage output power exceeding 500 W; or
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d.  An output wavelength exceeding 360 nm and having any of the
following:

1. Anoutput energy exceeding 1.5J per pulse; or
2. Anaverage output power exceeding 30 W;

N.B. For excimer "lasers' specially designed for lithography
equipment, see 3.B.1.

2. Maetal vapour "lasers’, asfollows:

a  Copper (Cu) "lasers' having an average output power exceeding
20W;

b. Gold (Au) "lasers' having an average output power exceeding
5W;

c.  Sodium (Na) "lasers' having an output power exceeding 5W;

d. Barium (Ba) "lasers' having an average output power exceeding

3. Carbon monoxide (CO) "lasers' having any of the following:

a  An output energy exceeding 2J per pulse and a pulsed "peak
power" exceeding 5kW; or

b. Anaverage or CW output power exceeding 5 kW;

4.  Carbon dioxide (COp) "lasers' having any of the following:

a A CW output power exceeding 15 kW,

b. A pulsed output having a "pulse duration” exceeding 10 ps and
having any of the following:

1. Anaverage output power exceeding 10 kW; or
2. A pulsed "peak power" exceeding 100 kW; or

c. A pulsed output having a "pulse duration" equa to or less than
10 ps; and having any of the following:

1. A pulse energy exceeding 5J per pulse; or
2.  Anaverage output power exceeding 2.5kW;
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5. "Chemicd lasers’, asfollows:
a  Hydrogen Fluoride (HF) "lasers’;
b.  Deuterium Fluoride (DF) "lasers’;
c. "Transfer lasers', as follows:

1. Oxygen lodine (O2-l) "lasers';
2. Deuterium Fluoride-Carbon dioxide (DF-CO9) "lasers’;

6. Kryptonion or argon ion "lasers' having any of the following:

a  Anoutput energy exceeding 1.5J per pulse and a pulsed "peak
power" exceeding 50 W; or

b. Anaverage or CW output power exceeding 50 W;
7.  Other gas "lasers’, having any of the following:

Note 6.A.5.a.7. does not controlrequire review of nitrogen
"lasers’.

a  An output wavelength not exceeding 150 nm and having any of
the following:

1. An output energy exceeding 50mJ per pulse and a
pulsed "peak power" exceeding 1W; or
2. Anaverage or CW output power exceeding 1W;

b. An output wavelength exceeding 150 nm but not exceeding
800 nm and having any of the following:

1. Anoutput energy exceeding 1.5 J per pulse and a pulsed
"peak power" exceeding 30 W; or
2. Anaverage or CW output power exceeding 30 W;

c. An output wavelength exceeding 800 nm but not exceeding
1,400 nm and having any of the following:

1. An output energy exceeding 0.25J per pulse and a
pulsed "peak power" exceeding 10 W; or
2. Anaverage or CW output power exceeding 10 W; or

d.  An output wavelength exceeding 1,400nm and an average or
CW output power exceeding 1W.

b. Semiconductor "lasers’, as follows:
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1.  Individua singletransverse mode semiconductor “lasers’, having all
of the following:
a A waveength of lessthan 950 nm or more than 2000 nm; and
b. Anaverage or CW output power exceeding 100 mw;
2. Individud, multiple-transverse mode semiconductor "lasers' having all
of thefollowing:
a A waveength of less than 950 nm or more than 2000 nm; and
b. Anaverage or CW output power exceeding 10 W.
3. Individud arrays of individual semiconductor "lasers’, having any of
the following:
a A wavedength of less than 950 nm and an average or CW output
power exceeding 60 W; or
b. A wavelength equal to or greater than 2000 nm and an average
or CW output power exceeding 10 W;
Technical Note

Semiconductor "lasers' are commonly called "laser” diodes.

Notel 6.A.5.b. includes semiconductor "lasers' having optical output

connectors (e.g. fibre optic pigtails).

Note2 The eentrelreview status of semiconductor "lasers' specially

designed for other equipment is determined by the controlreview
status of the other equipment.

c. Solid state "lasers’, asfollows:

1
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"Tunable" "lasers’ having any of the following:

Note  6.A.5.c.1. includes titanium - sapphire(Ti: Al203), thulium -
YAG (Tm: YAG), thulium - YSGG (Tm: YSGG), alexandrite
(Cr: BeAl»Oyg) and colour centre "lasers.”

a  An output wavelength less than 600 nm and having any & the
following:

1. An output energy exceeding 50mJ per pulse and a

pulsed "peak power" exceeding 1W; or
2. Anaverage or CW output power exceeding 1W;
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b.  An output wavelength of 600 nm or more but not exceeding
1,400 nm and having any of the following:

1. An output energy exceeding 1 J per pulse and a pulsed
"pesk power" exceeding 20 W; or
2. Anaverage or CW output power exceeding 20 W; or

c. An output wavelength exceeding 1,400nm and having any of
the following:

1. An output energy exceeding 50mJ per pulse and a
pulsed "peak power" exceeding 1W; or
2. Anaverage or CW output power exceeding 1W;

2. Non-"tunable" "lasers’, as follows:
Note  6.A.5.c.2. includes atomic transition solid state "lasers.”
a  Neodymium glass "lasers’, asfollows:
1. "Q-switched lasers' having any of the following:

a An output energy exceeding 20J but not exceeding
50J per pulse and an average output power
exceeding 10W; or

b.  Anoutput erergy exceeding 50 J per pulse;

2. Non"Q-switched lasers’ having any of the following:

a An output energy exceeding 50J but not exceeding
100J per pulse and an average output power
exceeding 20W; or

b.  Anoutput energy exceeding 100 J per pulse;

b.  Neodymium-doped (other than glass) "lasers’, having an output
wavelength exceeding 1,000 nm but not exceeding 1,100 nm, as
follows:

N.B. For neodymium-doped (other than glass) "lasers' having
an output wavelength not exceeding 1,000 nm or
exceeding 1,100 nm, see 6.A.5.c.2.C.

1. Pulse-excited, mode locked, "Q-switched lasers' having
a "pulse duration” of less than 1ns and having any of the
following:

a A "peak power" exceeding 5GW,
b.  An average output power exceeding 10 W; or
c. A pulsed energy exceeding 0.1 J;
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2. Pulse-excited, "Q-switched lasers’ having a pulse
duration equal to or more than 1ns, and having any of
the following:

a

b.

A dgngle-transverse mode output having:

1. A "peak power" exceeding 100 MW;

2. An average output power exceeding 20 W; or
3. A pulsed energy exceeding 2J; or

A multiple-transverse mode output having:
1. A "peak power" exceeding 400 MW,

2. Anaverage output power exceeding 2kW; or
3. A pulsed energy exceeding 2 J;

3. Pulse-excited, non-"Q-switched lasers', having:

a

b.

a

b.

A dngle-transverse mode output having:

1. A "pesk power" exceeding 500 kW; or
2. Anaverage output power exceeding 150W; or

A multiple-transverse mode output having:

1. A "peak power" exceeding 1MW; or
2. Anaverage power exceeding 2 kW;

4. Continuously excited "lasers' having:

A dngle-transverse mode output having:

1. A "peak power" exceeding 500 kW; or

2. An average or CW output power exceeding
150 W; or

A multiple-transverse mode output having:

1. A "peak power" exceeding LMW, or
2. Anaverage or CW output power exceeding 2kW;

Other non-"tunable" "lasers', having any of the following:

1. A waveength less than 150 nm and having any of the
following:

a

An output energy exceeding 50 mJ per pulse and a
pulsed "peak power" exceeding 1 W; or
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b. Anaverage or CW output power exceeding 1W;

2. A wavelength of 150 nm or more but not exceeding
800 nm and having any of the following:

a An output energy exceeding 1.5J per pulse and a
pulsed "peak power" exceeding 30 W; o

b.  Anaverage or CW output power exceeding 30 W;

3. A waveength exceeding 800nm but not exceeding
1,400 nm, as follows:

a "Q-switched lasers' having:

1.  An output energy exceeding 0.5J per pulse
and apulsed "peak power" exceeding 50W; or

2. Anaverage output power exceeding:

a 10W for singletransverse mode "lasers';
b. 30 W for multipletransverse mode "lasers’;

b, Non"Q-switched lasers' having:

1. Anoutput energy exceeding 2J per pulse and a
pulsed "peak power" exceeding 50 W; or

2. An average or CW output power exceeding
50W; o

4. A wavelength exceeding 1,400 nm and having any of the
following:

a Anoutput energy exceeding 100 mJ per pulse and a
pulsed "peak power" exceeding 1 W; or

b. Anaverage or CW output power exceeding 1W;
d. Dye and other liquid "lasers’, having any of the following:

1. A waveength less than 150 nm and:

a  An output energy exceeding 50 mJ per pulse and a pulsed "peak
power" exceeding 1W; or

b.  Anaverage or CW output power exceeding 1 W,
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2. A wavelength of 150nm or more but not exceeding 800 nm and
having any of the following:

a  An output energy exceeding 1.5J per pulse and a pulsed "peak
power" exceeding 20 W,

b. Anaverage or CW output power exceeding 20W; or

c. A pulsad single longitudinal mode oscillator having an average
output power exceeding 1W and a repetition rate exceeding
1 kHz if the "pulse duraion” is less than 100ns;

d. 3. A wavelength exceeding 800 nm but not exceeding 1,400 nm and
having any of the following:

a  Anoutput energy exceeding 0.5J per pulse and a pulsed "peak
power" exceeding 10 W; or
b. Anaverage or CW output power exceeding 10 W; or

4. A waveength exceeding 1,400 nm and having any of the following:

a An output energy exceeding 100mJ per pulse and a pulsed
"peak power" exceeding 1 W; or
b. Anaverage or CW output power exceeding 1 W,

5. “Lasers’ with an output power of 100 MW or gresater.
e. Components, asfollows:
1. Mirrors cooled either by active cooling or by heat pipe cooling;

Technical Note

Active cooling is a cooling technique for optical components using
flowing fluids within the subsurface (nominally less than 1mm below
the optical surface) of the optical component to remove heat from the
optic.

2. Optica mirrors or transmissive or partialy transmissive optical or
eectro-optical components specialy designed for use with-eentretied
"lasers' for which review is required;

f.  Optical equipment, as follows:

1. Dynamic wavefront (phase) measuring equipment capable of mapping
at least 50 positions on a beam wavefront having any of the following:

a Frame rates equa to or more than 100 Hz and phase
discrimination of at least 5% of the beam's wavelength; or
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b. Frame rates equa to or more than 1,000Hz and phase
discrimination of at least 20% of the beam's wavelength;

2. "Laser" diagnostic equipment capable of measuring "SHPL" system
angular beam steering errors of equal to or less than 10 prad;

3. Optical equipment and components specially designed for a phased-
array "SHPL" system for coherent beam combination to an accuracy
of lambda/10 at the designed wavelength, or 0.1 um, whichever is the
smaller;

4.  Projection telescopes specialy designed for use with "SHPL"
systems.

6. A. 6. MAGNETOMETERS

"Magnetometers,

and

magnetic gradiometers,” "intrinsic magnetic gradiometers’
compensation systems, and specialy designed components therefor, as

follows:

Note

WA=LIST(00) 1
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6.A.6. does not esntretreguire review of instruments specially designed
for biomagnetic measurements for medical diagnostics.

"Magnetometers' using "superconductive”, optically pumped or nuclear
precession (proton/Overhauser) "technology" having a "noise leve"
(sensitivity) lower (better) than 0.05nT rms per square root Hz;

Induction coil "magnetometers' having a "noise level" (sensitivity) lower
(better) than any of the following:

1. 0.05 nT rms/sguare root Hz at frequencies of lessthan 1 Hz;

2. 1x103nT rms/square root Hz at frequencies of 1 Hz or more but not
exceeding 10Hz; or
3. 1x104nT rms/square root Hz at frequencies exceeding 10 Hz;

Fibre optic "magnetometers’ having a "noise level" (sensitivity) lower
(better) than 1nT rms per square root Hz;

"Magnetic gradiometers’ using multiple "magnetometers’ controlled-by-for
which review isrequired by 6.A.6.a., 6.A.6.b. or 6.A.6.C.;

Fibre optic "intrinsic magnetic gradiometers' having a magnetic gradient
field "noise level" (sensitivity) lower (better) than 0.3nT/m rms per square
root Hz,

"Intrinsc magnetic gradiometers’, using "technology” other than fibre-

optic "technology”, having a magnetic gradient field "noise level”
(sendgitivity) lower (better) than 0.015 nT/m rms per square root Hz;
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Magnetic compensation systems for magnetic sensors designed for
operation on mobile platforms;

"Superconductive”  electromagnetic  sensors, containing  components
manufactured from "superconductive” materials and having al of the
following:

1. Being designed for operation at temperatures below the "critica
temperature” of at least one of their "superconductive” canstituents
(including Josephson effect devices or "superconductive" quantum
interference devices (SQUIDYS));

2. Being designed for sensing electromagnetic field variations at
frequencies of 1kHz or less; and:

3. Having any of the following characteristics:

a  Incorporating thin-film SQUIDS with a minimum feature size of
less than 2um and with associated input and output coupling
circuits;

b. Designed to operate with a magnetic field dew rate exceeding
1 x 106 magnetic flux quanta per second;

c. Designed to function without magnetic shielding in the earth's
ambient magnetic field; or

d. Having a temperature coefficient less (smaler) than
0.1 magnetic flux quantum/K.

6. A. 7 GRAVIMETERS

Gravity meters (gravimeters) and gravity gradiometers, as follows:

a
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Gravity meters designed or modified for ground use having a satic
accuracy of less (better) than 10 pgd;

Note  6.A.7.a. does not controlrequire review of ground gravity meters
of the quartz element (Worden) type.

Gravity meters designed for mobile platforms, having al of the following:

1. A dsatic accuracy of less (better) than 0.7 mgal; and

2. An insarvice (operational) accuracy of less (better) than 0.7 mgal
having a time-to-steady-state registration of less than 2 minutes under
any combination of attendant corrective compensations and motional
influences;

Gravity gradiometers.
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6. A. 8 RADAR

Radar systems, equipment and assemblies having any of the following

characteristics, and specialy designed components therefor:

Note  6.A.8. does not esrtrelrequire review of:

a.  Secondary surveillance radar (SSR);

b. Car radar designed for collision prevention;

c. Displays or monitors used for air traffic control (ATC) having no
more than 12 resolvable elements per mm;

d. Meteorological (weather) radar.

a  All airborne radar equipment and specially designed components therefor,
not including radars specialy designed for meteorological use or Mode 3,
Mode C. or Mode S civilian air traffic control equipment specially designed
to operate only in the 960- 1215 MHz band;

Note This entry does not require initial review of airborne radar equipment
installed as original equipment in civil-certified aircraft operating in Irag.

b. All groundbased primary radar systems that are capable of aircraft
detection and tracking;

c.a Operating a frequencies from 40 GHz to 230 GHz and having an average
output power exceeding 100w,

d.b- Having a tunable bandwidth exceeding +6.25% of the centre operating
frequency;
Technical Note
The centre operating frequency equals one half of the sum of the highest
plus the lowest specified operating frequencies.

e Capable of operating simultaneously on more than two carrier frequencies,

f.€. Capable of operating in synthetic aperture (SAR), inverse synthetic aperture |
(ISAR) radar mode, or sidelooking airborne (SLAR) radar mode;

g.e- Incorporating "electronically steerable phased array antennage”;

h.# Capable of heightfinding non-cooperative targets,
Note  6.A.8.h. does not controlrequire review of precision approach

radar (PAR) equipment conforming to ICAO standards.

I.g- Specidly designed for airborne (balloon or airframe mounted) operation

and having Doppler "signal processing” for the detection of moving targets;
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|- Employing processing of radar signas using any of the following:

1. "Radar spread spectrum” techniques; or
2. "Radar frequency agility” techniques;

Being "laser" radar or Light Detection and Ranging (LIDAR) equipment, having any of the
following:

1. "Space-qudified"; or

2. Employing coherent heterodyne or homodyne detection techniques
and having an angular resolution of less (better) than 20 pur
(microradians);

Note 6.A8Kk. does not controlrequire review of LIDAR equipment
specially designed for surveying or for meteorological
observation.

I.  Having "signal processing” sub-systems using "pulse compression,” with
any of the following:

1. A "pulse compression" ratio exceeding 150; or
2. A pulse width of less than 200ns; or
m. Having data processing sub-systems with any of the following:

1. "Automatic target tracking” providing, a any antenna rotation, the
predicted target position beyond the time of the next antenna beam

passage,
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Note 6.A.8.m.1. does not eentrelrequire review of conflict alert
capability in ATC systems, or marine or harbour radar.

2. Cdlculation of target velocity from primary radar having non-periodic
(variable) scanning rates,

3. Processing for automatic pattern recognition (feature extraction) and
comparison with target characteristic data bases (waveforms or
imagery) to identify or classify targets; or

4. Superposition and correlation, or fusion, of target data from two or
more "geographically dispersed" and "interconnected radar sensors' to
enhance and discriminate targets.

Note 6.A.8m4. does not eentrelrequire review of systems,
equipment and assemblies used for marine traffic control.

9. Non-X -ray explosive detection equipment.

6. B. TEST, INSPECTION AND PRODUCTION EQUIPMENT

6. B. 1. ACOUSTICS-None

6. B. 2 OPTICAL SENSORS - None

6. B. 3. CAMERAS - None

6. B. 4. OPTICS
Optical equipment, as follows:

a Equipment for measuring absolute reflectance to an accuracy of + 0.1% of
the reflectance vaue;

b. Equipment other than optical surface scattering measurement equipment,
having an unobscured aperture of more than 10 cm, specialy designed for
the non-contact optical measurement of a non+planar optical surface figure
(profile) to an "accuracy" of 2nm or less (better) against the required
profile.

Note  6.B.4. does not esrtretrequire review of microscopes.

6. B. 5. LASERS -None

6. B. 66 MAGNETOMETERS - None

6. B. 7. GRAVIMETERS
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Equipment to produce, align and calibrate land-based gravity meters with a static
accuracy of better than 0.1 mgal.

6. B. 8 RADAR

Pulse radar cross-section measurement systems having transmit pulse widths of
100 ns or less and specially designed components therefor.

6. C. MATERIALS
6. C. 1. ACOUSTICS-None

6. C. 2 OPTICAL SENSORS

Optical sensor materials, as follows:
a.  Elementd tellurium (Te) of purity levels of 99.9995% or more;
b. Single crystals (including epitaxial wafers) of any of the following:
1. Cadmium zinc telluride with zinc content of less than 6% by mole
fraction;
2. Cadmium telluride (CdTe) of any purity level; or
3. Mercury cadmium telluride (HgCdTe) of any purity level.

Technical Note
Mole fraction is defined as the ratio of moles of ZnTe to the sum of the
moles of CdTe and ZnTe present in the crystal.

6. C. 3. CAMERAS - None
6. C. 4 OPTICS
Optical materids, asfollows:

a Zinc selenide (ZnSe) and zinc sulphide (ZnS) "substrate blanks' produced
by the chemical vapour deposition process, having any of the following:

1. A volume grester than 100 cm3; or
2. A diameter greater than 80 mm having a thickness of 20 mm or more;

b. Boules of the following eectro-optic materias:
1. Potassium titanyl arsenate (KTA);

2. Silver gdlium selenide (AgGaSe);
3. Thalium arsenic selenide (T13AsSe3, aso known as TAS);
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c. Non-linear optical materias, having al of the following:

1. Third order susceptibility (chi 3) of 10-6 m2/V2 or more; and
2. A responsetime of lessthan 1 ms;

d. "Substrate blanks' of silicon carbide or beryllium beryllium (Be/Be)
deposited materias exceeding 300 mm in diameter or mgjor axis length;

e Glass, including fused slica, phosphate glass, fluorophosphate glass,
zirconium fluoride (ZrF4) and hafnium fluoride (HfF4), having al of the

following:
A hydroxyl ion (OH) concentration of less than 5ppm;

1
2. Integrated metalic purity levels of less than 1 ppm; and
3. High homogeneity (index of refraction variance) less than

5x 106

f.  Synthetically produced diamond material with an absorption of less than 10~
S om-1 for wavelengths exceeding 200 nm but not exceeding 14,000 nm.

6. C. 5. LASERS

Synthetic crystaline "laser” host materia in unfinished form, as follows:

a  Titanium doped sapphire;
b. Alexandrite.

6. C. 6 MAGNETOMETERS - None

6. C. 7. GRAVIMETERS -None

6. C. 8 RADAR-None

6. D. SOFTWARE

1. "Software" specially designed for the "development® or "production” of
equipment eenrtreted-for which review is required by 6.A.2, 6.A.3, 6.A4, |
6.A.5,, 6.A.80r 6.B.8.

2. "Software" specidly designed for the "use" of equipment eentreHed-for which
review isrequired by 6.A.2.b., 6.A.8 or 6.B.8.

3. Other "software", as follows:

a ACOUSTICS

"Software," as follows:
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b.
c.
d.
e

f.

h
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1. "Software" specialy designed for acoustic beam forming for the "real
time processing” of acoustic data for passive reception using towed
hydrophone arrays,

2. "Source code' for the "rea time processing” of acoustic data for
passive reception using towed hydrophone arrays,

3. "Software" specialy designed for acoustic beam forming for the "real
time processing” of acoustic data for passive reception using bottom
or bay cable systems;

4. "Source code" for the "rea time processing” of acoustic data for
passive reception using bottom or bay cable systems;

OPTICAL SENSORS - None

CAMERAS - None
OPTICS - None
LASERS-None

MAGNETOMETERS

"Software", as follows:

1.  "Software" specialy designed for magnetic compensation systems for
magnetic sensors designed to operate on mobile platforms;

2. "Software” specidly designed for magnetic anomaly detection on
mobile platforms;

GRAVIMETERS

"Software" specially designed to correct motional influences of gravity
meters or gravity gradiometers;

RADAR

"Software," as follows:

1.  Air Traffic Control "software" application "programmes' hosted on
genera purpose computers located at Air Traffic Control centres and
capable of any of the following:

a  Processing and displaying more than 150 simultaneous "system

tracks"; or
b.  Accepting radar target data from more than four primary radars;
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2. "Software" for the design or "production” of radomes which:

a  Are gspecidly designed to protect the "electronically steerable
phased array antennae" eentreted-for which review is required
by 6.A.8.e; and

b. Result in an antenna pattern having an ‘average side lobe level'
more than 40 dB below the peak of the main beam level.

Technical Nae

'‘Average side lobe leve' in 6.D.3.h.2.b. is measured over the
entire array excluding the angular extent of the main beam and
thefirst two Sde lobes on either side of the main beam.

6. E. TECHNOLOGY

6. E. 1. "Technology" according to the General Technology Note for the "development”
of equipment, materials or "software" controlled-by-for which review is required
by 6.A., 6.B., 6.C. or 6.D.

6. E. 2. "Technology" according to the Genera Technology Note for the "production” of
equipment or materials eentretted-byfor which review is required by 6.A., 6.B.
or 6.C.

6. E. 3. Other "technology,” asfollows:
a ACOUSTICS- None

b. OPTICAL SENSORS - None

c. CAMERAS-None
d. OPTICS

"Technology," as follows:

1. Optica surface coating and treatment "technology” "required" to
achieve uniformity of 99.5% or better for optical coatings 500 mm or
more in diameter or mgjor axis length and with atotal |oss (absorption

and scatter) of less than 5x 10°3;
N.B. Seealso2.E.3f.

2. Opticd fabrication "technology" using single point diamond turning
techniques to produce surface finish accuracies of better than 10 nm

rms on non-planar surfaces exceeding 0.5 m?;

e. LASERS
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"Technology” "required” for the "development”, "production” or "use' of
specialy designed diagnostic instruments or targetsin test fecilitiesfor *SHPL"
testing or testing or evauation of materias irradiated by "SHPL" beams,

f. MAGNETOMETERS

"Technology" "required" for the "development” or "production” of fluxgate
"magnetometers’ or fluxgate "magnetometer” systems, having any of the
following:

1. A "nois levd" of less than 0.05 nT rms per square root Hz at
frequencies of lessthan 1Hz; or

2. A "noise level" of less than 1x 103 nT rms per square root Hz at
frequencies of 1Hz or more.

g. GRAVIMETERS -None

h. RADAR - None
6. A. SYSTEMS, EQUIPMENT AND COMPONENTS

6. A. 1. ACOUSTICS

a Marine acoustic systems, equipment and specialy designed components
therefor, as follows:

1. Active (transmitting or transmitting-and-receiving) systems,
equipment and specially designed components therefor, as follows:

a  Wideswath bathymetric survey systems d&signed.for sea bed
topographic mapping, having al of the following:

1. Being designed to take measurements a an angle

exceedmg 20° from the verticd; ?_—Bemg—d@gned

32. Being designed to provide any of the following:

a Incorporation of multiple beams any of which is less
than 1.9°; or
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b. Data accuracies of better than 0.3% of water depth
across the swath averaged over the individual
measurements within the swath;

Object detection or location systems having any of the
following:

1

2.

A transmitting frequency below 10 kHz;

Sound pressure level exceeding 224 dB (reference 1pPa at
1 m) for equipment with an operating frequency in the band
from 10 kHz to 24 kHz inclusive;

Sound pressure level exceeding 235 dB (reference 1uPa at
1 m) for equipment with an operating frequency in the band
between 24 kHz and 30kHz

Forming beams of less than 1° on any axis and having an
operating frequency of less than 100 kHz;

Designed to operate with an unambiguous display range
exceeding 5,120 m; or

Designed to withstand pressure during norma operation at
depths exceeding 1,000 m and having transducers with any
of the following:

a Dynamic compensation for pressure; or

b. Incorporating other than lead zirconate titanate as the
transduction € ement;
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Acoustic projectors, including transducers, incorporating
piezoel ectric, magnetostrictive, electrostrictive, electrodynamic
or hydraulic elements operating individualy or in a designed
combination, having any of the following:

Notel The eentrelreviev status of acoustic projectors, |
including transducers, specially designed for other
equipment is determined by the controlreview status of |
the other equipment.

Note 2 6.A.1.a.1.c. does not controlrequire review of eectronic |
sources which direct the sound vertically only, or
mechanical (e.g., air gun or vapour-shock gun) or
chemical (e.g., explosive) sources.

1 An instantaneous radiated acoustic power density exceeding

0.01 mW/mm&Hz for devices operating at frequencies
below 10 kHz;

2 A continuoudy radiated acoustic power density exceeding

0.001 mW/mmZ/Hz for devices operating at frequencies
below 10 kHz; or

Technical Note

Acoustic power density is obtained by dividing the output
acoustic power by the product of the area of the radiating
surface and the frequency of operation.

3 Sidelobe suppression exceeding 22 dB;

Acoustic systems, equipment and specialy designed components
for determining the position of surface vessels or underwater
vehicles designed to operate a arange exceeding 1,000 m with a
positioning accuracy of less than 10 m rms (root mean square)
when measured at arange of 1,000 m;

Note  6.A.l.a.l.d.includes:

a Equipment using coherent "signal processing”
between two or more beacons and the hydrophone
unit carried by the srrface vessel or underwater
vehicle;

b. Equipment capable of automatically correcting
speed- of -sound propagation errors for calculation
of a point.
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Passive (receiving, whether or not related in normal application to
separate active equipment) systems, equipment and specially designed
components therefor, as follows:

a  Hydrophones having any of the following characteristics:

Note  Thecontrolreview status of hydrophones specially
designed for other equipment is determined by the
controlreview status of the other equipment.

1. Incorporating continuous flexible sensors or assemblies of
discrete sensor elements with either a diameter or length
less than 20 mm and with a separation between elements of
less than 20 mm;

2. Having any of the following sensing elements:

a Opticd fibres,
b.  Piezodectric polymers; or
¢. Hexible piezoelectric ceramic materials,

3. A hydrophone sensitivity better than-280- -220 dB at any
depth with no acceleration compensation;

4. When designed to operate at depths exceeding 35 m with
acceleration compensation; or

5. Designed for operation a depths exceeding 1,000 m;

Technical Note

Hydrophone sensitivity is defined as twenty times the logarithm
to the base 10 of the ratio of rms output voltageto a 1 V rms
reference, when the hydrophone sensor, without a pre-amplifier,
is placed in a plane wave acoustic field with an rms pressure of
1 uPa. For example, a hydrophone of -160 dB (reference 1V

per uPa) would yield an output voltage of 10-8V in such a field,

while one of -220 dB sensitivity would yield only 10-11 v output.
Thus, -160 dB is better than -220 dB.

b. Towed acoustic hydrophone arrays having any of the following:
1. Hydrophone group spacing of lessthan 12.5m;

2. Designed or able to be modified to operate a depths
exceeding-35 15 m;

Technical Note
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controlled by 6.A.1.a2.d,;

7.

‘Able to be modified" in 6.Al.a2b.2. means having
provisions to allow a change of the wiring or
interconnections to alter hydrophone group spacing or
operating depth limits. These provisions are: spare wiring
exceeding 10% of the number of wires, hydrophone group
spacing adjustment blocks or internal depth limiting devices
that are adjustable or that control more than one
hydrophone group.

Heading sensors with an accuracy better than +/- 0.5
degrees,

Longitudinally reinforced array hoses;

An assembled array of less than 40 mm in diameter;
Multiplexed hydrophone group signals designed to operate
at depths exceeding 35 m or having an adjustable or
removable depth sensing device in order to operate at depths
exceeding 35 m;_or

Hydrophone characteristics specified in 6.A.1.a2.a;

Processing equipment, specwily designed for towed acoustlc

Heading sensors with having-all-of the following-

1

an accuracy of better thant 0.5°. Desi gned to operate

Bottom or bay cable systems having any of the following:

1

2.

Incorporating hydrophones specified in 6.A.1.a2.a.; or

Incorporating multiplexed hydrophone group signal modules
having dl of the following characterigtics:

a Dedgned to operate at depths exceeding 35 m or
having an adjustable or removable depth sensing
device in order to operate at depths exceeding 35 m;
ad

b. Capable of being operationaly interchanged with
towed acoustic hydrophone array modules,
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f.  Processing equment speually desgned for bottom or bay

b. Correlationvelocity sonar log equipment designed to measure the
horlzontal speed of the equi pment carrier relatlve to the seabed-at-distances

6. A 2. OPTICAL SENSORS

a Optical detectors, as follows:

Note  6.A.2.a. does not esrtretrequire review of germanium or silicon
photodevices.

1. "Space-quaified" solid-state detectors, as follows:
a "Spacequalified" solid-state detectors, having al of the following:

1. A pesk response in the wavelength range exceeding
10 nm but not exceeding 300 nm; and

2. A response of less than 0.1% relative to the peak response at
a wavelength exceeding 400 nm;

b. "Spacequalified" solid-state detectors, having al of the following:

1. A pesk response in the wavelength range exceeding 900 nm
but not exceeding 1,200 nm; and

2. A response "time constant”" of 95 nsor less;

c. "Space-qualified" solid-state detectors having a peak response in
the wavelength range exceeding 1,200nm but not exceeding
30,000 nm;

2. Image intensifier tubes and specially designed components therefor,
asfollows:

a  Imageintensifier tubes havlng aII of the following:
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3-2. Photocathodes, as follows:

a S-20,S-25 or multiakali photocathodeswith-a
b. GaAsor GalnAs photocathodes; ’
c. Other I11-V compound semiconductor photocathodes;

Note 6.A.2.a.2.a.3.c. does not controlrequire review
of compound semiconductor photocathodes with
a maximum radiant sensitivity of 10 mA/W or
less.

b.  Specialy designed components, asfollows:

1. Microchannd plates-havinga-helepieh-(centreto-centre

caosing)-eE-praa—tess;
2. GaAsor GalnAs photocathodes,
3. Other I11-V compound semiconductor photocathodes;
Note  6.A2.a2b.3. does not eentrelrequire review of |
compound semiconductor photocathodes with a
maximum radiant sensitivity of 10 mA/W or less.

3. Non-"spacequdified" "focal plane arrays," asfollows:

Technical Note
Linear or two-dimensional multi-element detector arrays are referred
to as "focal plane arrays'.

Note 1 6.A.2.a.3. includes photoconductive arrays and photovoltaic
arrays.

Note 2 6.A.2.a.3. does not esntrelrequire review of |

a Silicon "foca plane arrays’;

b. Multielement (not to exceed 16 elements) encapsulated
photoconductive cells using either lead sulphide or lead
sdenide

c. Pyrodectric detectors using any of the following:

Triglycine sulphate and variants;

Lead- lanthanum -zirconium titanate and variants;
Lithium tanta ate;

Polyvinylidene fluoride and variants; or
Strontium barium niobate and variants.

ghrowpihPE

a  Non-"spacequdlified" "focal plane arrays," having al of the
following:
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1. Individua elements with a peak response within the
wavelength range exceeding 900 nm but not exceeding
1,050 nm; and

2. A response "time constant” of less than 0.5ns;

b.  Non-"spacequalified" "foca plane arrays’, having all of the
following:

1. Individua eements with a peak response in the
wavelength range exceeding 1,050 nm but not exceeding
1,200 nm; and

2. A response "time congtant” of 95 nsor less;

c. Non-"spacequalified" "focd plane arrays', having individual
edements with a peak response in the wavelength range
exceeding 1,200 nm but not exceeding 30,000 nm.

c. "Monospectrd imaging sensors’ and "multispectral imaging sensors'
designed for remote sensing applications, having any of the following:

1.  An Ingantaneous-Fied-Of-View (IFOV) of less than 200 pr
(microradians); or

2.  Being specified for operation in the wavelength range exceeding
400 nm but not exceeding 30,000 nm and having al the following;

a  Providing output imaging data in digital format; and
b. Being any of the following:
1. "Spacequdified"; or
2. Designed for airborne operation, using other than silicon
detectors, and having an IFOV of less than 2.5 mr
(milliradians).

c. Direct view imaging equipment operating in the visible or infrared
spectrum, incorporating any of the following:

S-20, S-25, GaAs, or GalnAs photocathode-having-the-characteristies

1. Image intensifier tubes that utilize a microchannel plate (MCP) and an
listedin6.A-2.a.2.a; or

2. "Focd plane arrays' having the characteristics listed in 6.A.2.a.3.

Technical Note
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6.

A

3.

'‘Direct view' refers to imaging equipment, operating in the visible or
infrared spectrum, that presents a vsual image to a human observer
without converting the image into an electronic signal for television
display, and that cannot record or store the image photographically,
electronically or by any other means.

S Ecperart sy cesgpedor Ieberaory

Specia support components for optical sensors, as follows:

1. "Space-qudified" cryocoolers;

2. Non-"spacequdified" cryocoolers, having a cooling source
temperature below 218 K (-55°C), as follows:

a Closed cycle type with a specified Mean-Time-To-Failure
(MTTF), or Mean-Time Between-Failures (MTBF), exceeding
2,500 hours;

b. JouleThomson (JT) self-regulating minicoolers having bore
(outside) diameters of less than 8mm;

3. Optica sensing fibres specialy fabricated either compositionally or
structurally, or modified by coating, to be acousticaly, thermally,
inertially, electromagnetically or nuclear radiation sensitive.

"Space qualified" "focal plane arrays' having more than 2,048 elements per
array and having a peak response in the wavelength range exceeding 300
nm but not exceeding 900 nm.

CAMERAS

N.B. For cameras specially designed or modified for underwater use, see

a

8A2d and8.A2e.

Instrumentation cameras and specially designed components therefor, as
follows:

Note Instrumentation cameras, esntroHed-for which review isrequired
by 6.A.3.a.3. to 6.A.3.a.5., with modular structures should be
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evaluated by their maximum capability, using plug-ins available
according to the camera manufacturer's specifications.

High-speed cinema recording cameras using any film format from
8 mm to 16 mm inclusive, in whichthe film is continuously advanced
throughout the recording period, and that are capable of recording at
framing rates exceeding 13,150 frames/s,

Note 6.A3.al. does not centrolrequire review of cinema
recording cameras designed for civil purposes.

Mechanical high speed cameras, in which the film does not move,
capable of recording at rates exceeding 1,000,000 frames/s for the full
framing height of 35 mm film, or at proportionately higher rates for
lesser frame heights, or at proportionately lowe rates for greater
frame heights;

Mechanica or electronic streak cameras having writing speeds
exceeding 10 mm/ps;

Electronic framing cameras having a speed exceeding 1,000,000
framed's,

Electronic cameras, having al of the following:

a  An éectronic shutter speed (gating capability) of less than 1us
per full frame; and

b. A read out time adlowing a framing rate of more than 125full
frames per second.

Plug-ins, having al of the following characteristics:

a  Specidly designed for instrumentation cameras which have
modular structures and which-are-contreHed-for which review is
required by 6.A.3.a.; and

b. Enabling these cameras to meet the characteristics specified in
6.A3a3, 6A3a4. o 6.A3ab5, according to the
manufacturer's specifications.

b. Imaging cameras, as follows:

Note

1
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6.A.3.b. does not eentrelreguire review of televison or video
cameras specially designed for television broadcasting.

Video cameras incorporating sdid state sensors, having any of the
following:
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6. A 4 OPTICS

a More than 4x 106 "active pixels' per solid state array for
monochrome (black and white) cameras,

b. Morethan 4 x 100 "active pixels' per solid state array for colour
cameras incorporating three solid state arrays; or

c.  More than 12x 100 "active pixels' for solid state array colour
cameras incorporating one solid state array;

Technical Note

For the purpose of this entry, digital video cameras should be evaluated
by the maximum number of “ active pixels’ used for capturing moving
images.

Scanning cameras and scanning camera systems, having all of the
following:

a  Linear detector arrays with more than 8,192 elements per array; and

b. Mechanical scanning in one direction;

Imaging cameras incorporating image intensifier tubes _that utilize a
microchannel plate (MCP) and an S20, S-25, GaAs, or GalnAs
photocathode-having-the-charaeteristies Hstedr-6-A-2a2a;

Imaging cameras incorporating “foca plane arrays' having the
characteridtics listed in 6.A.2.2.3.

Note  6.A.3.b.4 does not esntrotrequire review of imaging cameras
incorporating linear "focal plane arrays' with twelve
elements or fewer, not employing time-delay-and-integration
within the element, designed for any of the following:

a. Industrial or civilian intrusion alarm, traffic or
industrial movement control or counting systems;

b. Industrial equipment used for inspection or monitoring
of heat flows in buildings, equipment or industrial
ProCesses,

¢. Industrial equipment used for inspection, sorting or
analysis of the properties of materials;

d. Equipment specially designed for laboratory use; or

e. Medical equipment.

a  Optica mirrors (reflectors), as follows:

1
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"Deformable mirrors' having either continuous or multi-element
surfaces, and specialy designed components therefor, capable of
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dynamically repositioning portions of the surface of the mirror at rates
exceeding 100 Hz;

Lightweight monolithic mirrors having an average "equivaent
dengity” of less than 30 kg/m2 and atotal massexceeding 10kg;

Lightweight "composite" or foam mirror structures having an average

"equivalent density" of less than 30 kg/m2 and atotal mass exceeding
2kg;

Beam steering mirrors more than 100 mm in diameter or length of
magjor axis, which maintain a flatness of lambda/2 or better (lambdais
equa to 633 nm) having a control bandwidth exceeding 100 Hz.

b. Optica components made from zinc selenide (ZnSe) or zinc sulphide (ZnS)
with transmission in the wavelength range exceeding 3,000nm but not
exceeding 25,000 nm and having any of the following:

WA=LIST(00) 1
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1

2.

Exceeding 100 cm3 in volume; or

Exceeding 80mm in diameter or length of mgjor axis and 2 mm in
thickness (depth).

"Space-qualified" components for optical systems, as follows:

1

Lightweighted to less than 20% "equivaent density" compared with a
solid blank of the same aperture and thickness;

Raw substrates, processed substrates having surface coatings (single-
layer or multi-layer, metalic or dieectric, conducting,
semiconducting or insulating) or having protective films;

Segments or assemblies of mirrors designed to be assembled in space
into an optical system with a collecting aperture equivalent to or
larger than asingle optic 1 m in diameter;

Manufactured from "composite’ materials having a coefficient of

linear thermal expansion equal to or less than 5x 106 in any
coordinate direction.

Optical control equipment, as follows:

1

Specially designed to maintain the surface figure or orientation of the
"space-qualified" components controlled by for which review is
required by 6.A.4.c.1. or 6.A.4.c.3,;
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2. Having steering, tracking, stabilisation or resonator aignment
bandwidths equa to or more than 100 Hz and an accuracy of 10 pr
(microradians) or less;

3. Gimbalshaving dl of the following:
a A maximum dew exceeding 5°;

b. A bandwidth of 100Hz or more;
c. Angular pointing errors of 200 ur (microradians) or less; and

d. Having any of the following:

1. Exceeding 015 m but not exceeding 1 m in diameter or
magjor axis length and capable of angular accelerations
exceeding 2r (radians)/s? or

2. Exceeding 1 m in diameter or mgjor axis length and capable
of angular accelerations exceeding 0.5 r (radians)/<;

4. Specidly designed to maintain the aignment of phased array or
phased segment mirror systems consisting of mirrors with a segment
diameter or magjor axis length of 1 m or more.

e. Aspheric optical elements having al of the following characteritics:
1. Thelargest dimension of the optical aperture is greater than 400 mm;

2. The surface roughness is less than 1 nm (rms) for sampling lengths
equal to or greater than 1 mm; and

3. The coefficient of linear thermal expansion’s absolute magnitude is
less than 3x10°/K & 25 ° C;

Technical Notes

1. An'aspheric optical element’ is any element used in an optical system
whose imaging surface or surfaces are designed to depart from the
shape of an ideal sphere.

2. Manufacturers are not required to measure the surface roughness
listed in 6.A4.e2. unless the optical element was designed or
manufactured with the intent to meet, or exceed, the esntrelreview
parameter.

Note 6.A4.e. does not eentrelrequire review of aspheric optical
elements having any of the following:

a A largest optical-aperture dimension less than 1 m and a

focal length to aperture ratio equal to or greater than 4.5:1;
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N.B.

6. A. 5. LASERS

b. A largest optical-aperture dimension equal to or greater
than 1 m and a focal length to aperture ratio equal to or
greater than 7:1;

¢ Being designed as Fresnel, flyeye, stripe, prism or
diffractive optical eements;

d Beingfabricated from borosilicate glass having a coefficient of
linear thermal expansion greater than 2.5x10° /K at 25 °C; or

e Being an x-ray optical element having inner mirror
capabilities (e.g. tube-type mirrors).

For aspheric optical elements specially designed for lithography

equipment, see Item 3.B.1.

"Lasers,” components and optical equipment, as follows:

Notel Pulsed "lasers’ include those that run in a continuous wave (CW) mode
with pulses superimposed.

Note2 Pulse-excited "lasers’ include those that run in a continuoudy excited
mode with pulse excitation superimposed.

Note3 The controlreview status of Raman "lasers' is determined by the
parameters of the pumping source "lasers’. The pumping source
"lasers' can be any of the "lasers’ described below.

a Gas"lasers', asfollows:

1. Excimer "lasers’, having any of the following:

a
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An output wavelength not exceeding 150 nm and having any of
the following:

1. Anoutput energy exceeding 50 mJ per pulse; or
2. Anaverage output power exceeding 1 W;

An output wavelength exceeding 150 nm but not exceeding
190 nm and having any of the following:

1. Anoutput energy exceeding 1.5J per pulse; or
2. Anaverage output power exceeding 120 W;

An output wavelength exceeding 190 nm but not exceeding
360 nm and having any of the following:

1. Anoutput energy exceeding 10 J per pulse; or
3. Anaverage output power exceeding 500 W; or
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d.  An output wavelength exceeding 360 nm and having any of the
following:

1. Anoutput energy exceeding 1.5J per pulse; or
2. Anaverage output power exceeding 30 W;

N.B. For excimer "lasers' specially designed for lithography
equipment, see 3.B.1.

2. Maetal vapour "lasers’, asfdlows:

a  Copper (Cu) "lasers' having an average output power exceeding
20W;

b. Gold (Au) "lasers' having an average output power exceeding
5W;

c.  Sodium (Na) "lasers' having an output power exceeding 5W;

d. Barium (Ba) "lasers' having an average output power exceeding

3. Carbon monoxide (CO) "lasers' having any of the following:

a  An output energy exceeding 2J per pulse and a pulsed "peak
power" exceeding 5kW; or

b. Anaverage or CW output power exceeding 5 kW;

4.  Carbon dioxide (COp) "lasers' having any of the following:

a A CW output power exceeding 15 kW,

b. A pulsed output having a "pulse duration" exceeding 10 ps and
having any of the following:

1. Anaverage output power exceeding 10 kW; or
2. A pulsed "peak power" exceeding 100 kW; or

c. A pulsed output having a "pulse duration" equa to or less than
10 ps; and having any of the following:

1. A pulse energy exceeding 5J per pulse; or
2. Anaverage output power exceeding 2.5kW;
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5. "Chemicd lasers’, asfollows:
a  Hydrogen Fluoride (HF) "lasers’;
b.  Deuterium Fluoride (DF) "lasers’;
c. "Transfer lasers', as follows:

1. Oxygen lodine (O2-l) "lasers';
2. Deuterium Fuoride-Carbon dioxide (DF-COp) "lasers’;

6. Kryptonion or argon ion "lasers' having any of the following:

a  An output energy exceeding 1.5J per pulse and a pulsed "peak
power" exceeding 50 W; or

b. Anaverage or CW output power exceeding 50 W;
7.  Other gas "lasers’, having any of the following:

Note 6.A.5.a.7. does not controlrequire review of nitrogen
"lasers’.

a  An output wavelength not exceeding 150 nm and having any of
the following:

1. An output energy exceeding 50mJ per pulse and a
pulsed "peak power" exceeding 1W; or
2. Anaverage or CW output power exceeding 1W;

b. An output wavelength exceeding 150 nm but not exceeding
800 nm and having any of the following:

1. Anoutput energy exceeding 1.5 J per pulse and a pulsed
"peak power" exceeding 30 W; or
2. Anaverage or CW output power exceeding 30 W;

c. An output wavelength exceeding 800 nm but not exceeding
1,400 nm and having any of the following:

1. An output energy exceeding 0.25J per pulse and a
pulsed "peak power" exceeding 10 W; or
2. Anaverage or CW output power exceeding 10 W; or

d.  An output wavelength exceeding 1,400nm and an average or
CW output power exceeding 1W.

b. Semiconductor "lasers’, as follows:
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1.  Individua singletransverse mode semiconductor “lasers’, having all
of the following:
a A wavdength of less than 950 nm or more than 2000 nm; and
b. Anaverage or CW output power exceeding 100 mw;
2. Individud, multiple-transverse mode semiconductor "lasers' having all
of thefollowing:
a A waveength of less than 950 nm or more than 2000 nm; and
b. Anaverage or CW output power exceeding 10 W.
3. Individua arrays of individual semiconductor "lasers’, having any of
the following:
a A wavedength of less than 950 nm and an average or CW output
power exceeding 60 W; or
b. A wavelength equal to or greater than 2000 nm and an average
or CW output power exceeding 10 W;
Technical Note

Semiconductor "lasers’ are commonly called "laser” diodes.

Notel 6.A.5.b. includes semiconductor "lasers' having optical output

connectors (e.g. fibre optic pigtails).

Note2 The eentrelreview status of semiconductor "lasers' specially

designed for other equipment is determined by the controlreview
status of the other equipment.

c. Solid state "lasers’, asfollows:

1
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"Tunable" "lasers' having any of the following:

Note  6.A.5.c.1. includes titanium - sapphire(Ti: Al203), thulium -
YAG (Tm: YAG), thulium- YSGG (Tm: YSGG), alexandrite
(Cr: BeAl»Oyg) and colour centre "lasers.”

a  An output wavelength less than 600 nm and having any of the
following:

1. An output energy exceeding 50mJ per pulse and a

pulsed "peak power" exceeding 1W; or
2. Anaverage or CW output power exceeding 1W;
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b.  An output wavelength of 600 nm or more but not exceeding
1,400 nm and having any of the following:

1. An output energy exceeding 1 J per pulse and a pulsed
"pesk power" exceeding 20 W; or
2. Anaverage or CW output power exceeding 20 W; or

c. An output wavelength exceeding 1,400nm and having any of
the following:

1. An output energy exceeding 50mJ per pulse and a
pulsed "peak power" exceeding 1W; or
2. Anaverage or CW output power exceeding 1W;

2. Non-"tunable" "lasers’, as follows:
Note  6.A.5.c.2. includes atomic transition solid state "lasers.”
a  Neodymium glass "lasers’, asfollows:
1. "Q-switched lasers' having any of the following:

a An output energy exceeding 20J but not exceeding
50J per pulse and an average output power
exceeding 10W; or

b.  Anoutput energy exceeding 50 J per pulse;

2. Non"Q-switched lasers’ having any of the following:

a An output energy exceeding 50J but not exceeding
100J per pulse and an average output power
exceeding 20W; or

b.  Anoutput energy exceeding 100J per pulse;

b.  Neodymium-doped (other than glass) "lasers’, having an output
wavelength exceeding 1,000 nm but not exceeding 1,100 nm, as
follows:

N.B. For neodymium-doped (other than glass) "lasers' having
an output wavelength not exceeding 1,000 nm or
exceeding 1,100 nm, see 6.A.5.c.2.C.

1. Pulse-excited, mode locked, "Q-switched lasers' having
a "pulse duration” of less than 1ns and having any of the
following:

a A "peak power" exceeding 5GW,
b.  Anaverage output power exceeding 10 W; or
c. A pulsed energy exceeding 0.1 J;
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2. Pulse-excited, "Q-switched lasers’ having a pulse
duration equal to or more than 1ns, and having any of
the following:

a

b.

A dgngle-transverse mode output having:

1. A "peak power" exceeding 100 MW;

2. An average output power exceeding 20 W; or
3. A pulsad energy exceeding 2J; or

A multiple-transverse mode output having:
1. A "peak power" exceeding 400 MW,

2. Anaverage output power exceeding 2kW; or
3. A pulsed energy exceeding 2 J;

3. Pulse-excited, non-"Q-switched lasers', having:

a

b.

a

b.

A dngle-transverse mode output having:

1. A "pesk power" exceeding 500 kW; or
2. Anaverage output power exceeding 150W; or

A multiple-transverse mode output having:

1. A "pesk power" exceeding 1MW; or
2. Anaverage power exceeding 2 kW;

4. Continuously excited "lasers' having:

A dngle-transverse mode output having:

1. A "peak power" exceeding 500 kW; or

2. An average or CW output power exceeding
150 W; or

A multiple-transverse mode output having:

1. A "peak power" exceeding LMW, or
2. Anaverage or CW output power exceeding 2kW;

Other non-"tunable" "lasers', having any of the following:

1. A waveengh less than 150 nm and having any of the
following:

a

An output energy exceeding 50 mJ per pulse and a
pulsed "peak power" exceeding 1 W; or
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b. Anaverage or CW output power exceeding 1W;

2. A wavelength of 150 nm or more but not exceeding
800 nm and having any of the following:

a An output energy exceeding 1.5J per pulse and a
pulsed "peak power" exceeding 30 W; o

b.  Anaverage or CW output power exceeding 30 W;

3. A waveength exceeding 800nm but not exceeding
1,400 nm, as follows:

a "Q-switched lasers' having:

1.  An output energy exceeding 0.5J per pulse
and a pulsed "peak power" exceeding 50W; or

2. Anaverage output power exceeding:

a 10W for single-transverse mode "lasers’;
b. 30 W for multipletransverse mode "lasers’;

b, Non"Q-switched lasers' having:

1.  Anoutput energy exceeding 2J per pulse and a
pulsed "peak power" exceeding 50 W; or

2. An average or CW output power exceeding
50W; o

4. A wavelength exceeding 1,400 nm and having any of the
following:

a Anoutput energy exceeding 100 mJ per pulse and a
pulsed "peak power" exceeding 1 W; or

b. Anaverage or CW output power exceeding 1W;
d. Dye and other liquid "lasers', having any of the following:

1. A waveength less than 150 nm and:

a  Anoutput energy exceeding 50 mJ per pulse and a pulsed "peak
power" exceeding 1W; or

b.  Anaverage or CW output power exceeding 1 W,
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2. A wavelength of 150nm or more but not exceeding 800 nm and
having any of the following:

a An output energy exceeding 1.5J per pulse and a pulsed "peak
power" exceeding 20 W,

b. Anaverage or CW output power exceeding 20W; or

c. A pulsed single longitudinal mode oscillator having an average
output power exceeding 1W and a repetition rate exceeding
1 kHz if the "pulse duration” is less than 100ns;

d. 3. A wavelength exceeding 800 nm but not exceeding 1,400 nm and
having any of the following:

a  Anoutput energy exceeding 0.5J per pulse and a pulsed "peak
power" exceeding 10 W; or
b. Anaverage or CW output power exceeding 10 W; or

4. A waveength exceeding 1,400 nm and having any of the following:

a  An output energy exceeding 100mJ per pulse and a pulsed
"peak power" exceeding 1 W; or
c. Anaverage or CW output power exceeding 1 W,

5. “Lasers’ with an output power of 100 mW or greater.
e. Components, asfollows:
1. Mirrorscooled either by activecooling or by heet pipe cooling;

Technical Note

Active cooling is a cooling technique for optical components using
flowing fluids within the subsurface (nominally less than 1mm below
the optical surface) of the optical component to remove heat from the
optic.

2. Optica mirrors or transmissive or partialy transmissive optical or
eectro-optical components specially designed for use with-eentretied
"lasers' for which review is required;

f.  Optical equipment, as follows:

1. Dynamic wavefront (phase) measuring equipment capable of mapping
at least 50 positions on a beam wavefront having any of the following:

a Frame rates equal to or more than 100 Hz and phase
discrimination of at least 5% of the beam's wavelength; or
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b. Frame rates equa to or more than 1,000Hz and phase
discrimination of at least 20% of the beam's wavelength;

2. "Laser" diagnostic equipment capable of measuring "SHPL" system
angular beam steering errors of equal to or less than 10 prad;

3. Optica equipment and components specially designed for a phased-
array "SHPL" system for coherent beam combination to an accuracy
of lambda/10 at the designed wavelength, or 0.1 um, whichever is the
smaller;

4.  Projection telescopes specially designed for use with "SHPL"
systems.

6. A. 6. MAGNETOMETERS

"Magnetometers,

and

magnetic gradiometers,” "intrinsic magnetic gradiometers’
compensation systems, and specialy designed components therefor, as

follows:

Note
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6.A.6. does not esntretrequire review of instruments specially designed
for biomagnetic measurements for medical diagnostics.

"Magnetometers' using "superconductive”, optically pumped or nuclear
precession (proton/Overhauser) "technology" having a "noise leve"
(sensitivity) lower (better) than 0.05 nT rms per square root Hz;

Induction coil "magnetometers' having a "noise level" (sensitivity) lower
(better) than any of the following:

1. 0.05 nT rms/sguare root Hz at frequencies of lessthan 1 Hz;

2. 1x103nT rms/square root Hz at frequencies of 1 Hz or more but not
exceeding 10Hz; or
3. 1x104nT rms/square root Hz at frequencies exceeding 10 Hz;

Fibre optic "magnetometers’ having a "noise level" (sensitivity) lower
(better) than 1nT rms per square root Hz,

"Magnetic gradiometers’ using multiple "magnetometers’ controlled-by-for
which review isrequired by 6.A.6.a., 6.A.6.b. or 6.A.6.C.;

Fibre optic "intrinsic magnetic gradiometers' having a magnetic gradient
field "noise level" (sengitivity) lower (better) than 0.3nT/m rms per square
root Hz,

"Intrinsc magnetic gradiometers’, using "technology” other than fibre-

optic "technology”, having a magnetic gradient field "noise level”
(sendgitivity) lower (better) than 0.015 nT/m rms per square root Hz;
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Magnetic compensation systems for magnetic sensors designed for
operation on mobile platforms;

"Superconductive’  electromagnetic  sensors, containing  components
manufactured from "superconductive” materials and having al of the
following:

1. Being designed for operation at temperatures below the "critica
temperature” of at least one of their "superconductive’ constituents
(including Josephson effect devices or "superconductive" quantum
interference devices (SQUIDYS));

2. Being designed for sensing electromagnetic field variations at
frequencies of 1kHz or less; and:

3. Having any of the following characteristics:

a  Incorporating thin-film SQUIDS with a minimum feature size of
less than 2um and with associated input and output coupling
circuits;

b. Designed to operate with a magnetic field dew rate exceeding
1 x 106 magnetic flux quanta per second:;

c. Designed to function without magnetic shielding in the earth's
ambient magnetic field; or

d. Having a temperature coefficient less (smaler) than
0.1 magnetic flux quantum/K.

6. A. 7 GRAVIMETERS

Gravity meters (gravimeters) and gravity gradiometers, as follows:

a
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Gravity meters designed or modified for ground use having a satic
accuracy of less (better) than 10 pgd;

Note  6.A.7.a. does not controlrequire review of ground gravity meters
of the quartz element (Worden) type.

Gravity meters designed for mobile platforms, having al of the following:

1. A datic accuracy of less (better) than 0.7 mgal; and

2. An insarvice (operational) accuracy of less (better) than 0.7 mgal
having a timeto-steady-state registration of less than 2 minutes under
any combination of attendant corrective compensations and motional
influences;

Gravity gradiometers.
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6. A. 8 RADAR

Radar systems, equipment and assemblies having any of the following

characteristics, and specialy designed components therefor:

Note  6.A.8. does not esrtrelrequire review of:

a.  Secondary surveillance radar (SSR);

b. Car radar designed for collision prevention;

c. Displays or monitors used for air traffic control (ATC) having no
more than 12 resolvable elements per mm;

d. Meteorological (weather) radar.

a  All airborne radar equipment and specially designed components therefor,
not including radars specialy designed for meteorological use or Mode 3,
Mode C. or Mode S civilian air traffic control equipment specialy designed
to operate only in the 960- 1215 MHz band;

Note This entry does not require initial review of airborne radar equipment
installed as original equipment in civil-certified aircraft operating in Irag.

b. All groundbased primary radar systems that are capable of aircraft
detection and tracking;

c.a Operating at frequencies from 40 GHz to 230 GHz and having an average
output power exceeding 100w,

d.b- Having a tunable bandwidth exceeding +6.25% of the centre operating
frequency;
Technical Note
The centre operating frequency equals one half of the sum of the highest
plus the lowest specified operating frequencies.

e Capable of operating simultaneously on more than two carrier frequencies,

f.€. Capable of operating in synthetic aperture (SAR), inverse synthetic aperture |
(ISAR) radar mode, or sidelodking airborne (SLAR) radar mode;

g.e- Incorporating "electronically steerable phased array antennage”;

h.# Capable of heightfinding non-cooperative targets,
Note  6.A.8.h. does not controlrequire review of precision approach

radar (PAR) equipment conforming to ICAO standards.

I.g- Specidly designed for airborne (balloon or airframe mounted) operation

and having Doppler "signa processing” for the detection of moving targets;
daln LBl (001 281
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|- Employing processing of radar signals using any of the follow ing:

1. "Radar spread spectrum” techniques; or
2. "Radar frequency agility” techniques;

Being "laser" radar or Light Detection and Ranging (LIDAR) equipment, having any of the
following:

1. "Space-qudified"; or

2. Employing coherent heterodyne or homodyne detection techniques
and having an angular resolution of less (better) than 20 pur
(microradians);

Note 6.A8Kk. does not controlrequire review of LIDAR equipment
specially designed for surveying or for meteorological
observation.

I.  Having "signal processing” sub-systems using "pulse compression,” with
any of the following:

1. A "pulse compression" ratio exceeding 150; or
3. A pulse width of less than 200ns; or
m. Having data processing sub-systems with any of the following:

1. "Automatic target tracking” providing, a any antenna rotation, the
predicted target position beyond the time of the next antenna beam

passage,
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Note 6.A.8.m.1. does not eentrelrequire review of conflict alert
capability in ATC systems, or marine or harbour radar.

2. Cdlculation of target velocity from primary radar having non-periodic
(variable) scanning rates,

3. Processing for automatic pattern recognition (feature extraction) and
comparison with target characteristic data bases (waveforms or
imagery) to identify or classify targets; or

4.  Superposition and correlation, or fusion, of target data from two or
more "geographically dispersed" and "interconnected radar sensors' to
enhance and discriminate targets.

Note 6.A8m4. does not eentrelrequire review of systems,
equipment and assemblies used for marine traffic control.

9. Non-X -ray explosive detection equipment.

6. B. TEST, INSPECTION AND PRODUCTION EQUIPMENT

6. B. 1. ACOUSTICS-None

6. B. 2. OPTICAL SENSORS - None

6. B. 3. CAMERAS - None

6. B. 4. OPTICS
Optical equipment, as follows:

a Equipment for measuring absolute reflectance to an accuracy of + 0.1% of
the reflectance vaue;

b. Equipment other than optical surface scattering measurement equipment,
having an unobscured aperture of more than 10 cm, specialy designed for
the non-contact optical measurement of a nortplanar optical surface figure
(profile) to an "accuracy" of 2nm or less (better) against the required
profile.

Note  6.B.4. does not esrtretrequire review of microscopes.

6. B. 5. LASERS -None

6. B. 66 MAGNETOMETERS - None

6. B. 7. GRAVIMETERS

WA-LIST(00)1 283
01-12-00



GOODS REVIEW LIST

CONVENTI ONAL SECTI ON
DRAFT UNSCR 1382 GRL DUAL-USE LI ST - CATEGORY 6 - SENSORS AND
" LASERS"

Equipment to produce, align and calibrate land-based gravity meters with a static
accuracy of better than 0.1 mgal.

6. B. 8 RADAR

Pulse radar cross-section measurement systems having transmit pulse widths of
100 nsor less and specidly designed components therefor.

6. C. MATERIALS
6. C. 1. ACOUSTICS-None

6. C. 2 OPTICAL SENSORS

Optical sensor materials, as follows:
a.  Elementd tellurium (Te) of purity levels of 99.9995% or more;
b. Single crystas (including epitaxia wafers) of any of the following:
1. Cadmium zinc telluride with zinc content of less than 6% by mole
fraction;
2. Cadmium telluride (CdTe) of any purity level; or
3. Mercury cadmium telluride (HgCdTe) of any purity level.

Technical Note
Mole fraction is defined as the ratio of moles of ZnTe to the sum of the
moles of CdTe and ZnTe present in the crystal.

6. C. 3. CAMERAS - None
6. C. 4 OPTICS
Optical materids, asfollows:

a Zinc sdenide (ZnSe) and zinc sulphide (ZnS) "substrate blanks' produced
by the chemical vapour deposition process, having any of the following:

1. A volume grester than 100 cm3; or
2. A diameter greater than 80 mm having a thickness of 20 mm or more;

b. Boules of the following dectro-optic materias:
1. Potassium titanyl arsenate (KTA);

2. Silver gdlium selenide (AgGaSe);
3. Thallium arsenic selenide (TI3AsSe3, aso known as TAS);
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c. Non-linear optical materias, having al of the following:

1. Third order susceptibility (chi 3) of 10-6 m2/V2 or more; and
2. A responsetime of lessthan 1 ms;

d. "Substrate blanks' of silicon carbide or beryllium beryllium (Be/Be)
deposited materias exceeding 300 mm in diameter or mgjor axis length;

e Glass, including fused silica, phosphate glass, fluorophosphate glass,
zirconium fluoride (ZrF4) and hafnium fluoride (HfF4), having al of the

following:
A hydroxyl ion (OH) concentration of less than 5ppm;

1
2. Integrated metdlic purity levels of less than 1 ppm; and
3. High homogeneity (index of refraction variance) less than

5x 106

f.  Synthetically produced diamond material with an absorption of less than 10~
S om-1 for wavelengths exceeding 200 nm but not exceeding 14,000 nm.

6. C. 5. LASERS

Synthetic crystaline "laser” host materia in unfinished form, as follows:

a  Titanium doped sapphire;
b. Alexandrite.

6. C. 6 MAGNETOMETERS - None

6. C. 7. GRAVIMETERS -None

6. C. 8 RADAR-None

6. D. SOFTWARE

1. "Software" specially designed for the "development" or "production” of
equipment eenrtreted-for which review is required by 6.A.2, 6.A.3, 6.A4, |
6.A.5, 6.A.8 or 6.B.8.

2. "Software" specidly designed for the "use" of equipment eentreHed-for which
review isrequired by 6.A.2.b., 6.A.8 or 6.B.8.

3. Other "software", as follows:

a ACOUSTICS

"Software," as follows:
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b.
c.
d.
e

f.

h
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1. "Software" specialy designed for acoustic beam forming for the "real
time processing” of acoustic data for passive reception using towed
hydrophone arrays,

2. "Source code' for the "rea time processing” of acoustic data for
passive reception using towed hydrophone arrays,

3. "Software" specialy designed for acoustic beam forming for the "real
time processing” of acoudtic data for passive reception using bottom
or bay cable systems;

4. "Source code" for the "rea time processing” of acoustic data for
passive reception using bottom or bay cable systems;

OPTICAL SENSORS - None

CAMERAS - None
OPTICS- None
LASERS-None

MAGNETOMETERS

"Software", as follows:

1.  "Software" specialy designed for magnetic compensation systems for
magnetic sensors designed to operate on mobile platforms;

2. "Software’ specially designed for magnetic anomaly detection on
mobile platforms;

GRAVIMETERS

"Software" specially designed to correct motional influences of gravity
meters or gravity gradiometers;

RADAR

"Software," as follows:

1. Air Traffic Control "software" application "programmes’ hosted on
genera purpose computers located at Air Traffic Control centres and
capable of any of the following:

a  Processing and displaying more than 150 simultaneous "system

tracks"; or
b.  Accepting radar target data from more than four primary radars;
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2. "Software" for the design or "production” of radomes which:

a  Are specialy designed to protect the "electronically steerable
phased array antennae" eentreted-for which review is required
by 6.A.8.e; and

b. Result in an antenna pattern having an ‘average side lobe level'
more than 40 dB below the peak of the main beam level.

Technical Note

'‘Average side lobe leve' in 6.D.3.h.2.b. is measured over the
entire array excluding the angular extent of the main beam and
thefirst two Sde lobes on either side of the main beam.

6. E. TECHNOLOGY

6. E. 1. "Technology" according to the General Technology Note for the "development”
of equipment, materials or "software" controlled-by-for which review is required
by 6.A., 6.B., 6.C. or 6.D.

6. E. 2. "Technology" according to the Genera Technology Note for the "production” of
equipment or materials esntreted-byfor which review is required by 6.A., 6.B.
or 6.C.

6. E. 3. Other "technology,” asfollows:

a

b.
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ACQOUSTICS- None

OPTICAL SENSORS - None

CAMERAS - None
OPTICS

"Technology," as follows:

1. Optical surface coating and treatment “"technology” "required" to
achieve uniformity of 99.5% or better for optical coatings 500 mm or
more in diameter or major axis length and with a total loss (absorption

and scatter) of less than 5x 10°3;
N.B. Seealso2.E.3f.

2. Opticd fabrication "technology" using single point diamond turning
techniques to produce surface finish accuracies of better than 10 nm

rms on non-planar surfaces exceeding 0.5 m?;

LASERS
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g.
h.
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"Technology” "required” for the "development”, "production” or "use' of
specialy designed diagnostic instruments or targetsin test fecilitiesfor *SHPL"
testing or testing or evauation of materias irradiated by "SHPL" beams,

MAGNETOMETERS

"Technology" "required" for the "development” or "production” of fluxgate
"magnetometers’ or fluxgate "magnetometer” systems, having any of the
following:

1. A "noise levd" of less than 0.05 nT rms per square root Hz at
frequencies of lessthan 1Hz; or

2. A "noise level" of less than 1x 103 nT rms per square root Hz at
frequencies of 1Hz or more.

GRAVIMETERS -None

RADAR - None
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7. A SYSTEMS, EQUIPMENT AND COMPONENTS

N.B.1 For automatic pilots for underwater vehicles, see Category 8.
For _rada(, e Qategory 6. _

*

. e

7. A. 1. Linear accderometers designed for use in inertid navigation or guidance systems
and having any of the following characteristics, and specially designed components
therefor:

a A "bias' "stahility" of less (better) than 130 micro g with respect to afixed
calibration value over a period of one year;

b. A "scae factor" "stability”" of less (better) than 130 ppm with respect to a
fixed calibration value over a period of one year; or

c. Specified to function at linear acceleration levels exceeding 100 g
N.B. For angular or rotational accelerometers, see 7.A.2.

7. A. 2. Gyros, and angular or rotational accelerometers, having any of the following
characteristics, and specialy designed components therefor:

a A "drift rate" "stability”, when measured in a 1g environment over a period
of three months and with respect to afixed caibration value, of:

1. Less (better) than 0.1° per hour when specified to function at linear
acceleration levels below 10 g; or

2. Less (better) than 0.5° per hour when specified to function at linear
acceleration levels from 10 g to 100 g inclusive; or

b. Specified to function at linear acceleration levels exceeding 100 g

7. A. 3. Inertia navigation systems (gimballed or strapdown) and inertial equipment
designed for "aircraft", land vehicle or "spacecraft” for attitude, guidance or
control having any of the following characteristics, and specialy designed
components therefor:

a Navigation error (free inertial) subsequent to norma alignment of
0.8 nautical mile per hour (50% Circular Error Probable (CEP)) or less
(better); or

b. Specified to function at linear acceleration levels exceeding 10 g.
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Notel The parameters of 7.A.3.a. are applicable with any of the following
environmental conditions:

1. Input random vibration with an overall magnitude of 7.7 g rmsin
the first half hour and a total test duration of one and one half
hour per axis in each of the three perpendicular axes, when the
random vibration meets the following:

a. A constant power spectral density (PSD) value of 0.04 g2/Hz
over a frequency interval of 15 to 1,000 Hz and

b. The PSD attenuates with frequency from 0.04gZ/Hz to
0.01 glez over a frequency interval from 1,000 to 2,000Hz
or

2. A rol and yaw rate of equal to or more than +2.62 radian/s
(150 degls); o

3. According to national standards equivalent to 1. or 2. above.

Note2 7.A.3. does not control require review of inertial navigation systems
which are certified for use on "civil aircraft" by civil authorities of a
participating state

7. A. 4. Gyro-astro compasses, and other devices which derive position or orientation by
means of automaticaly tracking celestial bodies or satellites, with an azimuth
accuracy of equal to or less (better) than 5 seconds of arc.

7. A. 5 Globad navigation satellite systems (i.e, GPS or GLONASS) receiving
equipment having any of the following characteristics, and specially designed
components therefor:

aEmploying decryption; or
b. A null-steerable antenna.

7. A. 6. Airborne atimeters operdaing at frequencies other than 4.2 to 4.4GHz inclusive,
having any of the following characteristics:

a "Power management"; or
b. Using phase shift key modulation.

7. A. 7. Direction finding equipment operating at frequencies above 30 MHz and having
all of the following characteristics, and specialy designed components therefor:

a "Instantaneous bandwidth” of 1 MHz or more;
b. Paralel processing of morethan 100 frequency channels; and

c. Processing rate of more than 1,000 direction finding results per second and
per frequency channdl.
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7. B. TEST, INSPECTION AND PRODUCTION EQUIPMENT

7.

B.

1

Test, cdibration or aignment equipment specially designed for equipment
controlledfor which review isrequired by 7.A.

Note  7.B.1. does rot controlrequire review of test, calibration or alignment
equipment for Maintenance Level | or Maintenance Levd 1.

Technical Notes

1. Maintenance Level |
The failure of an inertial navigation unit is detected on the aircraft by
indications from the control and display unit (CDU) or by the status
message from the corresponding sub-system. By following the
manufacturer's manual, the cause of the failure may be localised at the
level of the malfunctioning line replaceable unit (LRU). The operator then
removes the LRU and replaces it with a spare.

2. Maintenance Level |1
The defective LRU is sent to the maintenance workshop (the manufacturer's
or that of the operator responsible for level 1l maintenance). At the
maintenance workshop, the malfunctioning LRU is tested by various
appropriate means to verify and localise the defective shop replaceable
assembly (SRA) module responsible for the failure. This SRA is removed
and replaced by an operative spare. The defective SRA (or possibly the
complete LRU) is then shipped to the manufacturer. Maintenance Level 11
does not include the removal of esrtreHed-accel erometers or gyro sensors
for which reviewisrequired from the SRA.

Equipment, as follows, specidly designed to characterize mirrors for ring "laser”
gyros:

a  Scatterometers having a measurement accuracy of 10 ppm or less (better);

b. Profilometers having a measurement accuracy of 0.5nm (5 angstrom) or
less (better).

Equipment specially designed for the "production” of equipment controlled-for
which review isrequired by 7.A.

Note  7.B.3includes:

Gyro tuning test gtations;

Gyro dynamic balance gtations;

Gyro run-in/motor test gtations;
Gyro evacuation and fill stations;
Centrifuge fixtures for gyro bearings,
Accelerometer axis align stations.

o o0 o

7. C.MATERIALS-None
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7. D.SOFTWARE

7. D. 1. "Software" specialy designed or modified for the "development" or
"production” of equipment controlled byreguiring review by 7.A. or 7.B.

2. "Source code" for the "use" of any inertid navigation equipment, including
inertial equipment not controlled-byrequiring review by 7.A.3. or 7.A.4., or
Attitude and Heading Reference Systems (AHRS).

Note  7.D.2. doesnot esntrel-require review of"source code" for the "use" of
gimballed AHRS,

Technical Note

AHRS generally differ from inertial navigation systems (INS) in that an AHRS
provides attitude and heading information and normally does not provide the
acceleration, velocity and position information associated with an INS

3. Other "software", as follows:

a "Software" specidly designed or modified to improve the operational
performance or reduce the navigationa error of systems to the levels
specified in 7.A.3. or 7A 4.,

b. "Source code' for hybrid integrated systems which improves the
operational performance or reduces the navigational error of systems to the
level specified in 7.A.3. by continuously combining inertial data with any
of the following navigation data:

1. Doppler radar velocity;

2. Global navigation satellite systems (i.e, GPS or GLONASS)
reference data; or

3. Terrain data from data bases;

c. "Source code"' for integrated avionics or mission systems which combine
sensor data and employ "expert systems';

d. "Source code' for the "development” of any of the following:

Digital flight management systems for "total control of flight";
Integrated propulsion and flight control systems;

Fy-by-wire or fly-by-light control systems,

Fault-tolerant or self-reconfiguring "active flight control systems';
Airborne automatic direction finding equipment;

Air data systems based on surface dtatic data; or

Ragter -type head-up displays or three dimensiona displays,

Nogh~wdpE

e. Computer-aided-design (CAD) "software" specialy designed for the
"development" of "active flight control systems', helicopter multi- axis fly -
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by-wire or fly-by-light controllers or helicopter "circulation controlled anti-
torque or circulation-controlled direction control systems' whose
"technology" isrequired for review in 7.E.4.b., 7.E.4.c.1. or 7.E.4.c.2.

7. E. TECHNOLOGY

"Technology" according to the General Technology Note for the "development"
of equipment or "software" esntreltedbyrequiring review by 7.A., 7.B. or 7.D.

"Technology" according to the General Technology Note for the "production” of
equipment esntreltedbyrequiring review by 7.A. or 7.B.

"Technology" according to the Generad Technology Note for the repair,
refurbishing or overhaul of equipment eertreHed-byrequiring review by 7.A.1. to

7.E.3. does not esntrelrequire review of maintenance "technology"
directly associated with calibration, removal or replacement of
damaged or unserviceable LRUs and SRAs of a "civil aircraft" as
described in Maintenance Level | or Maintenance Level |1.

N.B.  See Technical Notesto 7.B.1.

Other "technology", as follows:

a "Technology" for the "development” or "production” of:

Airborne automatic direction finding equipment operating at
frequencies exceeding 5MHz;

Air data systems based on surface static data only, i.e., which dispense
with conventional air data probes;

Ragter-type head-up displays or three dimensional displays for
"arcraft";

Inertial navigation systems or gyro-astro compasses containing
accelerometers or gyros esntreted-byrequiring review by 7.A.1. or
7A.2;

Electric actuators (i.e., electromechanical, eectrohydrostatic and
integrated actuator package) specially designed for "primary flight
control";

"Flight control opticall sensor array" specially designed for
implementing "active flight control systems’;

b. "Development" "technology”, as follows, for "active flight control systems'
(including fly-by-wire or fly-by-light):

1
2
3.
TAA4
Note
7. E 4
1
2.
3.
4.
5.
6.
1
bt Lo (|

Configuration design for interconnecting multiple microelectronic
processing elements (on-board computers) to achieve "rea time
processing” for control law implementation;
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Control law compensation for sensor location or dynamic arframe
loads, i.e., compensation for sensor vibration environment or for
variation of sensor location from the centre of gravity;

Electronic management of data redundancy or systems redundancy for

fault detection, fault tolerance, fault isolation or reconfiguration;

Note  7.E.4.b.3. does not esntretrequire review of " technology” for
the design of physical redundancy.

Flight controls which permit inflight reconfiguration of force and
moment controls for real time autonomous air vehicle control;

Integration of digital flight control, navigation and propulsion control
data into a digital flight management system for "total control of
flight";

Note  7.E.4.b.5. doesnot esrtrelrequire review of :

1. "Development" "technology" for integration of digital
flight control, navigation and propulsion control data
into a digital flight management system for "flight path
optimisation”;

2. "Development" "technology' for "aircraft" flight
instrument systems integrated solely for VOR, DME, ILS
or MLSnavigation or approaches.

Full authority digital flight control or multisensor mission
management systems employing "expert systems’;

N.B. For "technology" for Full Authority Digital Engine Control
("FADEC"), s,e 9.E.3.29.

c. "Technology" for the "development” of helicopter systems, as follows:

1

Multiaxis fly-by-wire or fly-by-light controllers which combine the
functions of at least two of the following into one controlling element:

a  Collective controls;
b.  Cyclic contrals;
c. Yaw controls;

"Circulation-controlled  anti-torque  or  circulation-controlled
directional control systems”;

Rotor blades incorporating "variable geometry airfoils’ for use in
systems using individua blade control.
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8. A. SYSTEMS EQUIPMENT AND COMPONENTS

8. A. 1. Submersiblevehiclesand surface vessdls, as follows:

N.B.  For the controlreview status of equipment for submersible vehicles, see: |
Category 5, Part 2 "Information Security” for encrypted communication
equipment;

Category 6 for sensors,
Categories 7 and 8 for navigation equipment;
Category 8.A. for underwater equipment.

a Manned, tethered submersible vehicles designed to operate at depths
exceeding 1,000 m;

b. Manned, untethered submersible vehicles, having any of the following:

1. Designed to operate autonomously and having a lifting capacity of all
the following:

a  10% or more of their weight in air; and
b. 15kN or more;

2. Designed to operate at depths exceeding 1,000 m; or

3. Having dl of the following:

a  Designed to carry acrew of 4 or more;
b. Designed to operate autonomously for 10 hours or more;
c. Having arange of 25 nautical miles or more; and
d. Having alength of 21 mor less;
T echnical Notes

1. For the purposes of 8.A.lb., operate autonomoudy means fully
submerged, without snorkel, all systems working and cruising at
minimum speed at which the submersible can safely control its depth
dynamically by using its depth planes ory, with no need for a support
vessel or support base on the surface, seabed or shore, and
containing a propulsion system for submerged or surface use.

2. For the purposes of 8.A.1.b., range means half the maximum distance
a submersible vehicle can cover.

c. Unmanned, tethered submersible vehicles designed to operate at depths
exceeding 1,000 m, having any of the following:

1. Designed for sdlf-propelled manoeuvre using propulsion motors or
thrusters esntrelted-requiring review by 8.A.2a2,; o

2. Having afibre optic data link;
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d. Unmanned, untethered submersible vehicles, having any of the following:

1. Designed for deciding a course relative to any geographical reference
without real-time human assistance;

2. Having an acoustic data or command link; or
3. Having afibre optic data or command link exceeding 1,000 m;

e. Ocean sadvage systems with a lifting capacity exceeding 5 MN for
salvaging objects from depths exceeding 250 m and having any of the

following:

1. Dynamic positioning systems capable of position keeping within 20 m
of agiven point provided by the navigation system; or

2. Sedfloor navigation and navigation integration systems for depths
exceeding 1,000 m with positioning accuracies to within 10 m of a
predetermined point;

f. Surfaceeffect vehicles (fully skirted variety) having al of the following
characterigtics:

1. amaximum design speed, fully loaded, exceeding 30 knotsin a
significant wave height of 1.25 m (Sea State 3) or more;

2. acushion pressure exceeding 3,830 Pa; and

3. alight-ship-to-full-load displacement ratio of less than 0.70;

0. Surfaceeffect vehicles (rigid sidewalls) with a maximum design speed,
fully loaded, exceeding 40 knots in a significant wave height of 3.25 m (Sea
State 5) or more;

h. Hydrofoil vessels with active systems for automatically controlling foil
systems, with a maximum design speed, fully loaded, of 40 knots or more
in a sgnificant wave height of 3.25 m (Sea State 5) or more;

i. Small waterplane area vessdls having any of the following:

1. A full load displacement exceeding 500 tonnes with a maximum
design speed, fully loaded, exceeding 35 knots in a significant wave
height of 3.25m (Sea State 5) or more; or

2. A full load displacement exceeding 1,500 tonnes with a maximum

design speed, fully loaded, exceeding 25 knots in a significant wave
height of 4m (Sea State 6) or more.
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Technical Note
A small waterplane area vessd is defined by the following formula:
waterplane area at an operational design draft less than 2x (displaced

volume at the operational design draft)2/3,
8. A. 2. Systemsand equipment, asfollows:

N.B.  For underwater communications systems, see Category 5, Part 1 -
Telecommunications.

a Systems and equipment, specialy designed or modified for submersible
vehicles, designed to operate at depths exceeding 1,000m, as follows:

1. Pressure housings or pressure hulls with a maximum inside chamber
diameter exceeding 1.5 m;

2. Direct current propulsion motors or thrusters;

3. Umbilical cables, and connectors therefor, using optica fibre and
having synthetic strength members;

b. Systems specially designed or modified for the automated control of the
motion of submer sible vehicles esntretted-requiring review by 8.A.1. using |
navigation data and having closed loop servo-controls:

1. Enabling a vehicle to move within 10m of a predetermined point in
the water column;

2. Maintaining the position of the vehicle within 10m of a
predetermined point in the water column; or

3. Maintaining the position of the vehicle within 10 m while following a
cable on or under the seabed;

c. Fibreoptic hull penetrators or connectors;
d. Underwater vision systems, as follows:
1. Teevision systems and television cameras, as follows:
a  Television systems (comprising camera, monitoring and signal
transmission equipment) having a limiting resolution when
measured in air of more than 800 lines and specialy designed or

modified for remote operation with a submersible vehicle;

b.  Underwater television cameras having alimiting resolution when
measured in air of more than 1,100 lines;
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c. Low light level television cameras specialy designed or
modified for underwater use containing al of the following:

1. Imageintensifier tubes controlled-requiring review by

6.A.2a2a; and
2. More than 150,000 "active pixels' per solid State area
aray;
Technical Note

Limiting resolution in television is a measure of horizontal resolution
usually expressed in terms of the maximum number of lines per
picture height discriminated on a test chart, using IEEE Sandard
208/1960 or any equivalent standard.

2. Systems, specially designed or modified for remote operation with an
underwater vehicle, employing techniques to minimise the effects of
back scatter, including range-gated illuminators or "laser" systems,

e. Photographic still cameras specialy designed or modified for underwater
use below 150 m having a film format of 35 mm or larger, and having any
of the following:

1. Annotation of the film with data provided by a source externd to the
camerg;

2. Automatic back focal distance correction; or

3. Automatic compensation control specially designed to permit an
underwater camera housing to be usable at depths exceeding 1,000 m;

f.  Electronic imaging systems, specialy designed or modified for underwater
use, capable of storing digitally more than 50 exposed images;

g. Light systems, as follows, specially designed or modified for underwater
use:

1. Stroboscopic light systems capable of a light output energy of more
than 300 J per flash and a flash rate of more than 5 flashes per second;

2. Argon arc light systems specially designed for use below 1,000 m;
h. "Robots" specidly designed for underwater use, controlled byrequiring review
by using a dedicated "stored programme controlled” computer, having any of

the following:

1. Systemsthat control the "robot" using information from sensors which
measure force or torque applied to an externa object, distance to an
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external object, or tactile sense between the "robot” and an external
object; or

2. Theability to exert aforce of 250 N or more or a torque of 250 Nm or
more and using titanium based aloys or "fibrous or filamentary"
"composite’ materidsin their structura members;

i. Remotely controlled articulated manipulators specialy designed or
modified for use with submersible vehicles, having any of the following:

1. Systems which control the manipulator using the information from
sensors which measure the torque or force applied to an external
object, or tactile sense between the manipulator and an externa object;
or

2. Controlled by proportiond master-slave techniques or by using a
dedicated "stored programme controlled" computer, and having
5 degrees of freedom of movement or more;

Note  Only functions having proportional control using positional
feedback or by using a dedicated "stored programme
controlled" computer are counted when determining the
number of degrees of freedom of movement.

j- Air independent power systemsengines and fuel cells, specialy designed for

underwater use Underwater fud cels are packaged in a pressuretight
containment vessd -asfeltows:
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mores . Skirts, seds and fingers,
having any of the following:

1. Designed for cushion pressures of 3,830 Pa or more, operating in a
significant wave height of 1.25 m (Sea State 3) or more and specidly
designed for surface effect vehicles (fully skirted variety) eentretied
requiring review by 8.A.1f.; or

2. Dedigned for cushion pressures of 6,224 Pa or more, operating in a
significant wave height of 3.25 m (Sea State 5) or more and specialy
designed for surface effect vehicles (rigid sidewalls) controlled
requiring review by 8.A.1.g.;

[.  Lift fans rated a more than 400kW specialy designed for surface effect
vehicles controlled-byrequiring review by 8.A.1.f. or 8.A.1.g.;

m. Fully submerged subcavitating or supercavitating hydrofoils specialy
designed for vessals esntrelted-byreguiring review by 8.A.1.h,;

n. Active systems specialy designed or modified to control automatically the
searinduced motion of vehicles or vessals esntretted-byrequiring review by
8A.1f,8A.1g,8A.1lh or8A.1i,
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0. Propellers, power transmission systems, power generation systems and
noise reduction systems, as follows:

1

Water-screw propeller or power transmission systems, as follows,
specialy designed for surface effect vehicles (fully skirted or rigid
sidewall variety), hydrofoils or small waterplane area vessels
eentreted-byrequiring review by 8.A.1.f., 8.A.1g., .8.A.1Lh. or

8.A.li.

a  Supercavitating, super-ventilated, partially-submerged or surface
piercing propellers rated at more than 7.5MW;

b.  Contrarotating propeller systems rated at more than 15M W,

c. Systems employing pre-swirl or post-swirl techniques for
smooathing the flow into a propeller;

d. Light-weight, high capacity (K factor exceeding 300) reduction
gearing;

e.  Power transmission shaft systems, incorporating "composite”

material components, capable of transmitting more than 1MW,

Water-screw propeller, power generation systems or transmission
systemsdesigned for use on vessels, as follows:

a

b.

Controllable- pitch propellers and hub assemblies rated at more
than 30 MW,

Internally liquid-cooled electric propulsion engines with a power
output exceeding 2.5 MW,

"Superconductive’ propulsion engines, or permanent magnet
eectric propulsion engines, with a power output exceeding
0.1MW;

Power transmission shaft systems, incorporating "composite"
material components, capable of transmitting more than 2MW;
Ventilated or base ventilated propeller systems rated at more
than 2.5MW;

Noise reduction systems designed for use on vessels of 1,000 tonnes
displacement or more, as follows:

a

Systems that attenuate underwater noise at frequencies below
500Hz and consist of compound acoustic mounts for the
acoudtic isolation of diesel engines, diesel generator sets, gas
turbines, gas turbine generator sets, propulson motors or
propulsion reduction gears, specially designed for sound or
vibration isolation, having an intermediate mass exceeding 30%
of the equipment to be mounted;

Active noise reduction or cancellation systems, or magnetic
bearings, specidly designed for power transmission systems, and
incorporating electronic control systems capable of actively
reducing equipment vibration by the generation of anti-noise or
anti-vibration signas directly to the source;
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p. Pumpjet propulsion systems having a power output exceeding 2.5MW
using divergent nozzle and flow conditioning vane techniques to improve
propulsive efficiency or reduce propulsiongenerated underwater-radiated
Noise;

g Sdf-contained, closed or semiclosed circuit (rebreathing) diving and
underwater swimming apparatus.

Note  8.A.2.q. does not esntrerequire review of | anindividual apparatus |
for personal use when accompanying its user.

8. B. TEST, INSPECTION AND PRODUCTION EQUIPMENT

8. B. 1. Water tunnels, having a background noise of less than 100dB (reference 1uPa,
1 Hz) in the frequency range from 0 to 500 Hz, designed for measuring acoustic
fields generated by a hydro-flow around propulsion system models.

8. C. MATERIALS
8. C. 1. Syntactic foam designed for underwater use, having all of the following:

a  Designed for marine depths exceeding 1,000 m; and
b. A density lessthan 561 kg/m3.

Technical Note
Syntactic foam consists of hollow spheres of plastic or glass embedded in aresin
matrix.

8. D. SOFTWARE
8. D. 1. "Software" specialy designed or modified for the "development”, "production”

or "use" of equipment or materials controlled byrequiring review by 8.A., 8B. or |
8.C.

8. D. 2. Specific "software" specially designed or modified for the "development”,
"production”, repair, overhaul or refurbishing (remachining) of propellers
specialy designed for underwater noise reduction.

8. E. TECHNOLOGY

8. E 1 "Technology" according to the General Technology Note for the "development"
or "production” of equipment or materials esntreHed-byrequiring review by 8.A., |
8.B. or 8.C.

8. E. 2. Other "technology," as follows:
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a "Technology" for the "development®, "production”, repair, overhaul or
refurbishing (remachining) of propellers specialy designed for underwater
noise reduction;

b. "Technology" for the overhaul or refurbishing of equipment controlled
byrequiring review by 8.A.1.,, 8A.2b., 8A.2j.,8A.2.0, 0r 8A.2.p.
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9. A SYSTEMS EQUIPMENT AND COMPONENTSN-B-—Fer—propdtsion—systems

9. A. 1. Aeo gas turbine engines incorporating any of the "technologies' controlled
byrequiring review by 9.E.3.a, as follows:

a Not certified for the specific "civil aircraft” for which they are intended;

Note  For the purpose of the "civil aircraft" certification process, a
number of up to 16 civil certified engines, assemblies or
components including spares, is considered appropriate.

b. Not certified for civil use by the aviation authorities in a participating state;

c. Designed to cruise a speeds exceeding Mach 1.2 for more than thirty
minutes.

9. A 2. Marine gas turbine engines with an SO standard continuous power rating of
24,245 kW or more and a specific fuel consumption not exceeding 0.219 kg/lkWh
in the power range from 35 to 100%, and specialy designed assemblies and
components therefor.

Note  The term 'marine gas turbine engines includes those industrial, or
aero-derivative, gas turbine engines adapted for a ship's electric power
generation or propulsion.

9. A 3. Specidly designed assemblies and components, incorporating any of the
"technologies' esntreltedbyrequiring review by 9.E.3.a, for the following gas
turbine engine propulsion systems:

a CentrelledbyRequiring review by 9.A.1,;

b. Whose design or production origins are either non-participating states or
unknown to the manufacturer.

9. A. 4. Spacelaunch vehicles and "spacecraft”.

Note  9.A.4. does not cantrolrequire review of payloads.
N.B. For the controlreview status of products contained in
"spacecraft” payloads, see the appropriate Categories.

9. A. 5 Liquid rocket propulsion systems containing any of the systems or components

eontreledbyrequiring review by 9.A.6.




GOODSREVIEW LIST

CONVENTI ONAL SECTI ON
BUAL-USELIST-CATEGORY 9 - PROPULSI ON

9. AL 6. Systems and components specialy designed for liquid rocket propulsion
systems, as follows:

a

Cryogenic refrigerators, flightweight dewars, cryogenic heat pipes or
cryogenic systems specialy designed for use in space vehicles and capable
of restricting cryogenic fluid losses to less than 30% per year;

Cryogenic containers or closed-cycle refrigeration systems capable of
providing temperatures of 100K (-173°C) or less for "arcraft" capable of
sustained flight at speeds exceeding Mach 3, launch vehicles or "spacecraft”;

Slush hydrogen storage or transfer systems;

High pressure (exceeding 17.5MPad) turbo pumps, pump components or
their associated gas generator or expander cycle turbine drive systems;

High-pressure (exceeding 10.6 MPa) thrust chambers and nozzles therefor;

Propellant storage systems using the principle of capillary containment or
positive expulsion (i.e., with flexible bladders);

Liquid propdlant injectors, with individua orifices of 0.381mm or smaller
in diameter (an area of 1.14x 103 cm? or smaler for non-circular orifices)
specialy designed for liquid rocket engines;

One-piece carbon-carbon thrust chambers or one-piece carbon-carbon exit
cones with densities exceeding 1.4g/cm?® and tensile strengths exceeding
48 MPa.

9. A 7. Solidrocket propulsion systems with any of the following:

a

b.

Total impulse capacity exceeding 1.1 MNs;

Specific impulse of 2.4 kNsgkg or more when the nozzle flow is expanded
to ambient sealevel conditions for an adjusted chamber pressure of 7MPg;

Stage mass fractions exceeding 88% and propellant solid loadings
exceeding 86%;

Any of the components controlled-byrequiring review by 9.A.8.; or

Insulation and propellant bonding systems using directbonded motor
designs to provide a strong mechanical bond or a barrier to chemica
migration between the solid propellant and case insulation material.

Technical Note
For the purposes of 9.A7.e, a strong mechanical bond means bond
strength equal to or more than propellant strength.
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9. A 8 Components, asfollows, specially designed for solid rocket propulsion systems:

a. Insulation and propdlant bonding systems using liners to provide a strong
mechanical bond or a barrier to chemica migration between the solid
propellant and case insulation material;

Technical Note
For the purposes of 9.A8.a., a strong mechanical bond means bond
strength equal to or more than propellant strength.

b. Filament-wound "composite' motor cases exceeding 0.61 m in diameter or
having structural efficiency ratios (PV/W) exceeding 25 km.

Technical Note
The structural efficiency ratio (PV/W) is the burst pressure (P) multiplied
by the vessel volume (V) divided by the total pressure vessel weight (W).

c. Nozzleswith thrust levels exceeding 45 kN or nozzle throat erosion rates of
less than 0.075 mm/s;

d. Movable nozzle or secondary fluid injection thrust vector control systems
capable of any of the following:

1.  Omni-axial movement exceeding+ 5°;
2. Angular vector rotations of 20°/s or more; or

3. Angular vector accelerations of 40°/<2 or more.
9. A. 9. Hybrid rocket propulsion systems with:
a Tota impulse capacity exceeding 1.1 MNs; or
b. Thrust levels exceeding 220 kN in vacuum exit conditions.

9. A. 10. Specialy designed components, systems and structures for launch vehicles,
launch vehicle propulsion systems or "spacecraft”, as follows:

a Components and structures each exceeding 10 kg, specialy designed for
launch vehicles manufactured using metal "matrix,” "composite,” organic
"composite,” ceramic "matrix" or intermetalic reinforced materials
eantreted-byrequiring review by 1.C.7. or 1.C.10,;

Note  Theweight cut-off is not relevant for nose cones.

b. Components and structures specially designed for launch vehicle propulsion
systems eentrelted—byrequiring review by 9.A.5 to 9.A.9. manufactured
using metal matrix, composite, organic composite, ceramic matrix or
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intermetallic reinforced materials esntretted-byrequiring review by 1.C.7. or
1.C.10;

Structural components and isolation systems specially designed to control
actively the dynamic response or distortion of "spacecraft” structures;

Pulsed liquid rocket engines with thrust-to-weight ratios equal to or more
than 1 kN/kg and a response time (the time required to achieve 90% of tota
rated thrust from start-up) of less than 30ms.

9. A.11. Ramjet, scramjet or combined cycle engines and specialy designed components
therefor.

9.

A

12. Non-civil-certified aircraft; al aero gas turbine engines, unmanned aeria

vehicles; and parts and components therefor:

a

Non-civil-certified aircraft and specially designed parts and components

therefor. This does not include parts and components solely designed to
accommodate a carrying of passengers including seats, food services,
environmental conditioning, lighting systems, and passenger safety devices;

Note: Civil certified aircraft consist of aircraft that have been certified for

general civil use by the civil aviation authorities of the original equipment

manufacturer s government.

b.

All gas turbine engines except those designed for stationary power

generation applications, and speciadly designed parts and components
therefor;

Unmanned aeria vehicles and parts and components therefor with any of the

d.

following characterigtics:

Capable of autonomous operation;

Capable of operating beyond line-of-sight;

Incorporating a satellite navigation receiver (e.qg. GPS);
A gross take-off weight greater than 25 kg;

AW N

Parts and components for civil-certified aircraft (not including engines).

Note 1:

This does not include parts and components for normal maintenance of non-

Iragi-owned or —eased civil-certified aircraft that were originally qualified or

certified by the original equipment manufacturer of the aircraft.

Note 2:

For Iragi-owned or deased civil aircraft, review of parts and components for

normal

maintenance is not required if the maintenance is performed in a country

other than Irag.

Note 3:

For Iragi-owned or —leased aircraft, parts and components are subject to

review except for equivalent one-for-one replacement of parts and components that
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have been certified or qualified by the original equipment manufacturer for use on

the aircraft.

9. A. 13. Heavy military-useful transport:

a

Low-bed trailersloaders with a payload capacity of 20 MT or
greater; bed width of 2.5 meters or more with any extenders fully
deployed; kingpin of 2.5 inches or greater; 3 or more axles; and tire
size of 1200x20 or greater. Tractor or cab may or may not be
atached.

Trucks with any military attributes (e.g., amor plating,
electromagnetic pulse hardened, multiple fuel capability, independent
steering) or trucks with: akwheel drive capability, payload of 15
tons or greater, reinforced chassis, horsepower of 300 or more,
central tire inflation, run flat capability tires and/or semi-pneumatic,
or independent leveling/stabilization. Trucks capable of attachments
such as hoists, cranes, drills, oil workover capabilities would be
covered as items for review.

Note 1: Miltiple fuel capability indicates
the ability of the same engine to use

di fferent conbustible fuels, e.g.,gasoline,
di esel, al cohol.

Note 2: Reinforced chassis could include inter alia extra members
and/or heavier gauge metal than standard, additional Ieaves and/or
springs, additional engine and transmission protection, heavier
grade transmission (including axles), and equipment for improved
ground clearance

9. B. TEST, INSPECTION AND PRODUCTION EQUIPMENT

9. B. 1. Spedaly

designed equipment, tooling and fixtures, as follows, for

manufacturing gas turbine blades, vanes or tip shroud castings.

a Directi

ona solidification or single crystal casting equipment;

b. Ceramic cores or shdlls.

9. B. 2 Online (real time) control systems, instrumentation (including sensors) or
automated data acquisition and processing equipment, specially designed for the
"development” d gas turbine engines, assemblies or components incorporating
"technologies' esntreted-byrequiring review by 9.E.3.a.

9. B. 3. Equipment

specidly designed for the "production” or test of gas turbine brush

seals designed to operate at tip speeds exceeding 335 m/s, and temperatures in
excess of 773 K (500°C), and specidly designed components or accessories

therefor.
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9. B. 4 Tooadls, diesor fixtures for the solid state joining of "superalloy", titanium or
intermetallic airfoil-to-disk combinations described in 9.E.3.a.3. or 9.E.3.a.6. for
gas turbines.

9. B. 5. Online (real time) control systems, instrumentation (including sensors) or
automated data acquisition and processing equipment, specialy designed for use
with any of the following wind tunnels or devices:

a Wind tunnels designed for speeds of Machl1.2 or more, except those
specially designed for educational purposes and having a test section size
(measured laterally) of less than 250 mm;

Technical Note

Test section size: the diameter of the circle, or the side of the square, or the
longest side of the rectangle, at the largest test section location.

b. Devices for smulating flow-environments a speeds exceeding Mach5,
including hot-shot tunnels, plasma arc tunnels, shock tubes, shock tunnels,
gas tunnels and light gas guns, or

c. Wind tunnels or devices, other than two-dimensiona sections, capable of
simulating Reynolds number flows exceeding 25 x 106,

9. B. 6. Acoustic vibration test equipment capable of producing sound pressure levels of
160 dB or more (referenced to 20 nPa) with arated output of 4 kW or more & a
test cell temperature exceeding 1,273 K (1,000°C), and specially designed quartz
heaters therefor.

9. B. 7. Equipment specially designed for ingpecting the integrity of rocket motors using
non-destructive test (NDT) techniques other than planar X-ray or basic physica
or chemical analysis.

9. B. 8 Transducers specialy designed for the direct measurement of the wall skin
friction of the test flow with a stagnation temperature exceeding 833K (560°C).

9. B. 9. Tooling specially designed for producing turbine engine powder meta lurgy rotor
components capable of operating at stress levels of 60% of ultimate tensile
strength (UTS) or more and meta temperatures of 873 K (600°C) or more.

9 B. 10. Vibration test equipment capable of simulating flight conditions, and specialy
designed parts and components therefor.

9. C. MATERIALS -None

9. D. SOFTWARE

9. D. 1. "Software" specialy designed or modified for the "development” of equipment
or "technology" eentreted-byrequiring review by 9.A., 9.B. or 9.E.3. |
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9.

D.

2

"Software" specialy designed or modified for the "production” of equipment
eontreHedHbyrequiring review by 9.A. or 9.B.

"Software" specially designed or modified for the "use" of full authority digita
eectronic engine controls (FADEC) for propulsion systems controlled

byrequiring review by 9.A. or equipment controlled-byrequiring review by 9.B.,
asfollows:

a "Software" in digital electronic controls for propulsion systems, aerospace
test facilities or air breathing aero-engine test facilities;

b. Fault-tolerant "software" used in "FADEC" systems for propulsion systems
and associated test facilities.

9. D. 4. Othe "software", as follows:

a 2D or 3D viscous "software" validated with wind tunnel or flight test data
required for detailed engine flow modelling;

b. "Software" for testing aero gas turbine engines, assemblies or components,
specidly designed to collect, reduce and analyse data in red time, and
capable of feedback control, including the dynamic adjustment of test
articles or test conditions, as the test is in progress;

c. "Software" specialy designed to control directional solidification or single
crystal casting;

d. "Software" in "source code," "object code’ or machine code required for the
"use" of active compensating systems for rotor blade tip clearance control.

Note  9.D.4.d. does not esrtrelrequire review of "software" embedded in
wreantretted-equipment which otherwise does not require review
or required for maintenance activities associated with the
calibration or repair or updates to the active compensating
clearance control system.

Software for “devel opnment,” “production,” or “use” of
vi bration test equi pnment capable of simulating flight
condi ti ons, and specially designed parts and

conponents therefor.

9. E. TECHNOLOGY

9. E 1 "Technology" according to the Genera Technology Note for the "development”
of equipment or "software" controlled-byrequiring review by 9.A.1.c., 9.A.4. to
9.A.11.13.,,9.B. or 9.D.
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9. E 2 "Technology" according to the General Technology Note for the "production” of
equipment eentreltedbyrequiring review by 9.A.1.c.,, 9.A.4. to 9.A. 413, o

9B

N.B.

Note

For "technology" for the repair of controlled—structures, laminates or
materialsrequiring review, see 1.E.2.f.

"Development” or "production” "technology" controlled-byrequiring review
by 9.E. for gas turbine engines remains—controlled-continues to reguire

review even when used as "use' "technology' for repair, rebuild and

overhaul. =«luded—frop—esntrel—are—teshnieal—date—drawings—er

9. E. 3. Other "technology," asfollows:

a

"Technology" "required” for the "development” or "production” of any of
the following gas turbine engine components a systems:

1. Gas turbine blades, vanes or tip shrouds made from directionaly
solidified (DS) or single crystal (SC) aloys having (in the 001 Miller
Index Direction) a stress-rupture life exceeding 400 hours at 1,273 K
(1,000°C) at a stress of 200 MPa, based on the average property
values,

2. Multiple domed combustors operating at average burner outlet
temperatures  exceeding 1,813 K (1,540°C) or combustors
incorporating thermally decoupled combustion liners, non-metallic
liners or non-metallic shells;

3. Components manufactured from any of the following:

a  Organic "composite' materials designed to operate above 588 K
(315°C);

b. Metal "matrix" "composite', ceramic "matrix", intermetalic or
intermetallic reinforced materials esrtrettedbyrequiring review
by1.C.7; o

c. "Composite' material esntreHed—byrequiring review by 1.C.10.
and manufactured with resins controlled byrequiring review by
1C8.

4.  Uncooled turbine blades, vanes, tip-shrouds or other components
designed to operate a gas path temperatures of 1,323 K (1,050°C) or
more;
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5. Cooled turbine blades, vanes or tip-shrouds, other than those described
in 9.E.3.a.1.,, exposed to gas path temperatures of 1,643 K (1,370°C)
or more;

6. Airfoil-to-disk blade combinations using solid state joining;

7. Gas turbine engine components using “diffuson bonding"
"technology" controlled-byrequiring review by 2.E.3.b.;

8. Damage tolerant gas turbine engine rotating components using powder
metallurgy materials esntreltedHbyrequiring review by 1.C.2.b,;

9. "FADEC" for gas turbine and combined cycle engines and their related
diagnostic components, sensors and specidly designed components,

10. Adjustable flow path geometry and associated control systemsfor:

a  Gas generator turbines;

b.  Fan or power turbines;

c. Propelling nozzles; or

Note1 Adjudable flow path geometry and associated control systems
in 9.E.3.a.10. do not include inlet guide vanes, variable pitch
fans, variable stators or bleed valves for compressors.

Note2 9.E.3a10. does not control require review of
"development” or "production” "technology” for adjustable
flow path geometry for reverse thrust.

11. Wide chord hollow fan blades without part-span support;

b. "Technology" "required" for the "development" or "production” of any of
the following:

1. Wind tunnel aero-models equipped with non-intrusive sensors capable
of transmitting data from the sensors to the data acquisition system; or

2. "Composite" propeller blades or propfans capable of absorbing more
than 2,000 kW at flight speeds exceeding Mach 0.55;

c. "Technology" "required” for the "development" or "production” of gas turbine

engine components using "laser”, water jet, ECM or EDM hole drilling
processes to produce holes having any of the following sets of characterigtics:

1

All of the following
a  Depths more than four times their diameter;

b. Diameterslessthan 0.76 mm; ad
c. Incidence angles equd to or less than 25°; o
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2. All of the following:

a  Depths more than five times their diameter;
b. Diameterslessthan 0.4 mm; and
c. Incidence angles of more than 25°;

Technical Note
For the purposes of 9.E.3.c., incidence angle is measured from a plane

tangential to the airfoil surface at the point where the hole axis enters the
airfoil surface.

d. "Technology" "required" for the "development" or "production” of
helicopter power transfer systems or tilt rotor or tilt wing "aircraft" pwer
transfer systems,

e. "Technology" for the "development” or "production” of reciprocating diesel
engine ground vehicle propulsion systems having al of the following:

1. A box volumeof 1.2 m3or less

2. An ovedl power output of more than 750kW based on
80/1269/EEC, 1SO 2534 or national equivalents, and

3. A power dengity of more than 700 kW/m3 of box volume;

Technical Note

Box volume: the product of three perpendicular dimensions is

measured in the following way:

L ength: The length of the crankshaft from front flange to flywheel
face;

Width: The widest of the following:

a Theoutsde dimension from valve cover to valve cover;

b. The dimensions of the outside edges of the cylinder
heads, or

¢ Thediameter of the flywheel housing;

Height: The largest of the following:

a The dimension of the crankshaft centre-line to the
top plane of the valve cover (or cylinder head) plus
twice the stroke; or

b. The diameter of the flywheel housing.

f. "Technology" "required" for the "production" of speciadly designed
components, as follows, for high output diesel engines:

1. "Technology" "required" for the "production" of engine systems
having all of the following components employing ceramics materials

eontretted-byrequiring review by 1.C.7:

a  Cylinder liners
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b. Pistons,
c. Cylinder heads; and
d.  One or more other components (including exhaust ports,

turbochargers, valve guides, vave assemblies or insulated fuel
injectors);

2. "Technology" "required" for the "production® of turbocharger
systems, with single-stage compressors having al of the following:

a Operating at pressure ratios of 4:1 or higher;

b. A massflow in the range from 30 to 130 kg per minute; and

c. Variable flow area capability within the compressor or turbine
sections;

3. "Technology" "required” for the "production” of fuel injection systems
with a specialy designed multifuel (e.g., diesel or jet fuel) capability
covering a viscosity range from diesel fuel (2.5cSt at 310.8K
(37.8°C)) down to gasoline fuel (0.5 ¢St at 310.8K (37.8°C)), having
both of the following:

a Injection amount in excess of 230mm3 per injection per
cylinder; and

b. Specidly designed dectronic control features for switching
governor characteristics automatically depending on fuel
property to provide the same torque characteristics by using the
appropriate sensors,

g. "Technology" "required" for the "development” or “production” of high
output diesel engines for solid, gas phase or liquid film (or combinations
thereof) cylinder wall lubrication, permitting operation to temperatures
exceeding 723K (450°C), measured on the cylinder wall at the top limit of
travel of the top ring of the piston.

Technical Note

High output diesel engines. diesal engines with a specified brake mean
effective pressure of 1.8MPa or more at a speed of 2,300 r.p.m., provided
the rated speed is 2,300 r.p.m. or more.

9 E 4. Technology for the *“developnent”, “production”, or
“use” of vi bration test equi pnent capable of
simulating flight conditions, and specially designed
parts and conponents therefor.

DEFINITIONS OF TERMSUSED IN THE CONVENTIONAL SECTIONSELSTS
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This document contains the definitions of the terms used in the Conventional Section,se-Lists
in alphabetical order.

Notel Definitions apply throughout the —Lists—and-thel—AnnexesConventional
Section. The references are purely advisory and have no effect on the

universal application of defined terms throughout theConventional Section.
se Lists-and-thelrAnnexesSections

Note2 Words and terms contained in the List of Definitions only take the defined
meaning where thisisindicated by their being enclosed in quotations marks
("™). Elsewhere, words and terms take their commonly accepted
(dictionary) meanings, unless a Iocal definition for a particular review
specmcatlon is given.
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Cat 2 "Accuracy"

Cat 6 (Usually measured in terms of inaccuracy) is the maximum deviation,
positive or negative, of an indicated value from an accepted standard or true
value.

Cat7 "Active flight control systems'

Function to prevent undesirable "aircraft" and missile motions or structura
loads by autonomously processing outputs from multiple sensors and then
providing necessary preventive commands to effect automatic control.

Cat 6 "Active pixd"

Cat 8 A minimum (single) element of the solid state array which has a
photoelectric transfer function when exposed to light (electromagnetic)
radiation.

Catl "Adapted for use in war"

M Any modification or selection (such as dtering purity, shelf life,

virulence, dissemination characteristics, or resistance to UV radiation)
designed to increase the effectiveness in producing casualties in humans or
animals, degrading equipment or damaging crops or the environment.

Cat 2 " Adaptive control”
A control system that adjusts the response from conditions detected during
the operaion (Reference: 1SO 2806-1980).

ML8.Cat 1 "Additives'
Substances used in explosive formulations to improve their properties.

Catl "Aircraft"

Ca7&9 A fixed wing, swivel wing, rotary wing (helicopter), tilt rotor or tilt-
ME-8-9-&-106wing airborne vehicle.

Cat 2 "All compensations available"

"All compensations available’ means after all feasible measures
available to the manufacturer to minimise al systematic positioning
errors for the particular machine-tool model are considered.

Cat 3 "Allocated by the ITU"

Ca5P1 The alocation of frequency bands according to the ITU Radio Regulations
(Edition 1998) for primary, permitted and secondary services.
N.B. Additional and alternative allocations are not included.

Cat 2 "Angular position deviation"
The maximum difference between angular position and the actua, very
accurately measured angular position after the workpiece mount of the table
has been turned out of its initial position. (Reference: VDI/VDE 2617,
Draft; 'Rotary tables on coordinate measuring machines).
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Cats "Asymmetric algorithm "
A cryptographic dgorithm using different, mathematically-related keys for
encryption and decryption.
Technical Note
A common use of "asymmetric algorithms' is key management.

Cats "Asynchronaus transfer mode”" ("ATM")
A transfer mode in which the information is organised into cdls; it is
asynchronous in the sense that the recurrence of cells depends on the
required or ingtantaneous hit rate.

Cabs "ATM"
"ATM" is equivalent to "Asynchronous transfer mode'.

Cat 6 "Automatic target tracking"
A processing technique that automatically determines and provides as
output an extrapolated value of the most probable position of the target in
red time.

Cat 3 "Basic gate propagation delay time"
The propagation delay time value corresponding to the basic gate used in a
"monolithic integrated circuit*. For a ‘family’ of "monolithic integrated
circuits', this may be specified either as the propagation delay time per
typical gate within the given ‘family' or as the typical propagation delay
time per gate within the given ‘family'.

Technical Notes

1. "Basic gate propagation delay time" is not to be confused with the
input/output delay time of a complex "monoalithic integrated circuit".

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

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

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

Cat7 "Bias' (accelerometer)
An accelerometer output when no acceleration is applied.

ML 7 Cat 1 "Biocatalysts'
Enzymes for specific chemica or biochemical reactions or other biological
compounds which bind to and accel erate the degradation of CW agents.

Technical Note
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'‘Enzymes means "biocatalysts’ for specific chemical or biochemical
reactions.

ML7Cat1 "Biopolymers'

Cat 2

Cat 1

Cat 4

Cat 7

Cal
Cat 7
Ca9

Biological macromolecules as follows:

a Enzymesfor specific chemica or biochemical reactions;
b. Antibodies, monaoclonal, polyclonal or anti-idiotypic;

c. Specially designed or specially processed receptors,

Technical Notes

1. 'Anti-idiotypic antibodies means antibodies which bind to the specific
antigen binding sites of other antibodies;

2. 'Monoclonal antibodies means proteins which bind to one antigenic
site and are produced by a single clone of cells;

3. 'Polyclonal antibodies means a mixture of proteins which bind to the
specific antigen and are produced by more than one clone of cdls;

4. 'Receptors means biological macromolecular structures capable of
binding ligands, the binding of which affects physiological functions.

"Camming" (axial displacement)
Axial displacement in one revolution of the main spindle measured in a
plane perpendicular to the spindle faceplate, at a point next to the
circumference of the spindle faceplate (Reference: 1SO 230/1 1986,

paragraph 5.63).

"Carbon fibre preforms’
An ordered arrangement of uncoated or coated fibres intended to constitute
a framework of a part before the "matrix" is introduced to form a
"composite”.

n CEII
"CE" is equivaent to "computing element".

"Chemical Laser"
A "laser" in which the excited species is produced by the output energy
from achemical reaction.

"Circuit element”
A single active or passive functional part of an electronic circuit, such as
one diode, one transistor, one resistor, one capacitor, etc.

"Circulation-controlled anti-torque or circulation-controll ed direction control
systems'
Control systems using air blown over aerodynamic surfaces to increase or
control the forces generated by the surfaces.

"Civil arcraft"
Those "aircraft" listed by designation in published airworthiness
certification lists by the civil aviation authorities to fly commercial civil
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Cal "Commingled"
Filament to filament blending of thermoplastic fibres and reinforcement
fibres in order to produce a fibre reinforcement "matrix" mix in tota fibre
form.

Catl "Comminution"”
A process to reduce a material to particles by crushing or grinding.

Cat 5 "Common channel signalling"
A signaling method in which a single channel between exchanges conveys,
by means of labelled messages, signalling information relating to a
multiplicity of circuits or cals and other information such as that used for
network management.

Caa "Communications channel controller”
The physica interface which controls the flow of synchronous or
asynchronous digital information. It is an assembly that can be integrated
into computer or telecommunications equipment to provide
communi cations access.

Catl "Composite”

Cat 2 A "matrix" and an additional phase or additional phases consisting of

Cat 6 particles, whiskers, fibres or any combination thereof, present for a

Ca8&9 specific purpose or purposes.

Ca3 "Composite theoretical performance” ("CTP")

Cat 4 A measure of computational performance given in millions of theoretica
operations per second (Mtops), caculated using the aggregation of
"computing elements’
N.B. See Category 4, Technical Note.

Cat 2 "Compound rotary table"
A table allowing the workpiece to rotate and tilt about tvo non-parallel
axes, which can be coordinated simultaneoudly for “contouring control”.

Cat 4 "Computing element” ("CE")
The smallest computational unit that produces an arithmetic or logic result.

Cat 2 "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. 1SO/DIS 2806 - 1980).

Cal "Critical temperature”

Cat 3 (sometimes referred to as the transition temperature) of a specific

Cat 6 "superconductive’ materia is the temperature at which the material loses al
resistance to the flow of direct electrica current.
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Cas "Cryptography"

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

Technical Note
'Secret parameter': a constant or key kept from the knowledge of others or
shared only within a group.

Cat 3 "CTP"

Cat 4

"CTP" is equivalent to "Composite theoretical performance”.

Cat5 "Datasigndling rate'

The rate, as defined in ITU Recommendation 53-36, taking into account
that, for non-binary modulation, baud and bit per second are not equal. Bits
for coding, checking and synchronisation functions are to be included.

Note When determining the “"data signalling rate', servicing and
administrative channels shall be excluded.

Technical Note
It is the maximum oneway rate, i.e, the maximum rate in ether
transmission or reception.

Cat 6 "Deformable Mirrors"

Mirrors:

a  Having asingle continuous optical reflecting surface which is dynamicaly
deformed by the application of individua torques or forces to compensate
for distortions in the optical waveform incident upon the mirror; or

b. Having multiple opticd reflecting elements that can be individualy and
dynamicdly repostioned by the application of torques or forces to
compensate for digtortions in the optical waveform incident upon the
mirror.

"Deformable mirrors’ are also known as adaptive optic mirrors.

GTN "Devel opment”

Baoth Isrelated to al stages prior to seria production, such as: design, design

Lists research, design analyses, design concepts, assembly and testing of
prototypes, pilot production schemes, design data, process of transforming
design datainto a product, configuration design, integration design, layouts.

Catl "Diffusion bonding"

Cat 2 A solid state molecular joining of at least two separate metalsinto a

Cat 9 single piece with ajoint strength equivaent to that of the weakest material.
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Cad "Digital computer”

Cat5 Equipment which can, in the form of one or more discrete variables,
perform al of the following:
a  Accept data;
b. Store data or instructions in fixed or aterable (writable) storage

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

d. Provide output of data.
Technical Note
Modifications of a stored sequence of instructions include replacement of
fixed storage devices, but not a physcal change in wiring or
interconnections.

Ca5s "Digitd transfer rate"
The total bit rate of the information that is directly transferred on any type
of medium. (See dso "total digitd transfer rate").

Cat 2 "Direct-acting hydraulic pressing"
A deformation process which uses a fluid-filled flexible bladder in direct
contact with the workpiece.

"Discrete component”

A separately packaged "circuit element” with its own external connections.

Cat 7 "Drift rate" (gyro)
The time rate of output deviation from the desired output. It consists of
random and systematic components and is expressed as an equivaent input
angular displacement per unit time with respect to inertial space.

Cabs "Dynamic adaptive routing”
Automatic rerouting of traffic based on sensing and analysis of current
actual network conditions.
Note This does not include cases of routing decisons taken on

predefined information.

Cat 3 "Dynamic signal anaysers'
"Signal analysers' which use digital sampling and tranformation techniques
to form a Fourier spectrum display of the given waveform including
amplitude and phase information.

Catl "Effective gram"
"Effective gram" for plutonium isotope is defined as the isotope weight in
grams.
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Cat 5 "Electronically steerable phased array antenna'
Cat 6 An antenna which forms a beam by means of phase coupling, (i.e, the

beam direction is controlled by the complex excitation coefficients of the
radiating elements) and the direction of that beam can be varied (both in
transmission and reception) in azimuth or in eevation, or both, by
application of an electrica signd.

Cat 3 "Electronic assembly"

Cat 4 A number of eectronic components (i.e., "circuit elements’, "discrete

Cat5 components', integrated circuits, etc.) connected together to perform (a)
specific function(s), replaceable as an entity and normally capable of being
disassembled.

Cat 2 "End-effectors®

T Grippers, active tooling units and any other tooling that is attached to

the baseplate on the end of a"robot” manipulator arm.

Technical Note
'Active tooling units are devices for applying motive power, process energy
or sensing to a workpiece.

Ca6 "Equivalent Density"

The mass of an optic per unit optical area projected onto the optical surface.
Cat 4 "Expert systems'
Cat 7 Systems providing results by application of rules to data which are stored

independently of the "programme” and capable of any of the following:

a  Modifying automaticaly the "source code" introduced by the user;

b. Providing knowledge linked to a class of problems in quastnatura
language; or

c. Acquiring the knowledge required for their development (symbolic
training).

ML 7 Cat 1 "Expression Vectors'
Carriers (e.g., plasmid or virus) used to introduce genetic material into host

cells.
Cat7 "FADEC"
Cat 9 Full Authority Digital Engine Control (FADEC) - an eectronic control

system for gas turbine or combined cycle engines utilisng a digita
computer to control the variables reguired to regulate engine thrust or shaft
power output throughout the engine operating range from the beginning of
fuel metering to fuel shutoff.

Cad "Fault tolerance”
The capability of a computer system, after any mafunction of any of its
hardware or "software" components, to continue to operate without human
intervention, a a given level of service that provides continuity of
operation, data integrity and recovery of service within a given time.
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Cal
Cat 8

Cat 3

"Fibrous or filamentary materials'
Include:
Continuous monafilaments;
Continuous yarns and rovings,
Tapes, fabrics, random mats and braids;
Chopped fibres, staple fibres and coherent fibre blankets;
Whiskers, either monocrystalline or polycrystalline, of any length;
Aromatic polyamide pulp.

P Qo0 oW

"Film type integrated circuit”
An aray of "circuit elements’ and metallic interconnections formed by
deposition of athick or thin film on an insulating "substrate”.

MEA5Cat 6 "First generation image intensifier tubes”

Electrostatically focused tubes, employing input and output fibre optic or
glass face plates, multi-alkali photocathodes (S-20 or S-25), but not
microchannel plate amplifiers.

Cat 5 "Fixed"

The coding or compression algorithm cannot accept externally supplied

parameters (eg., cryptographic or key variables) and cannot be modified by

the user.

Cat7 "Flight control optical sensor array"
A network of distributed optical sensors, using "laser" beams, to provide
real-time flight control data for on-boad processing.

Cat 7 "Flight path optimization"

A procedure that minimizes deviations from a four-dimensiona (space and

time) desired trgjectory based on maximizing performance or effectiveness

for mission tasks.
Cat 6 "Focal plane array"

A linear or two-dimensiona planar layer, or combination of planar layers,

of individua detector e ements, with or without readout € ectronics, which

work in the focal plane.

Note This definition does not include a stack of single detector elements
or any two, three or four element detectors provided time delay
and integration is not performed within the element.

Cat 3 "Fractional bandwidth"
The "instantaneous bandwidth" divided by the centre frequency, expressed
as a percentage.
Cat 5 "Freguency hopping "
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A form of "spread spectrum” in which the transmission frequency of a
single communication channel is made to change by a random or pseudo-
random sequence of discrete steps.
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Cat 3
Cat 5

Cat 3

Cat 1

Cat 6

Cat 4

Cat 2

Cat 4

Cat 3

"Frequency switching time"

The maximum time (i.e., delay) taken by a signal, when switched from one
sdlected output frequency to ancther selected output frequency, to reach any
of the following:

a A frequency within 100 Hz of the fina frequency; or

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

"Frequency synthesiser"
Any kind of frequency source or signa generator, regardless of the actua
technique used, providing a multiplicity of simultaneous or aternative
output frequencies, from one or more outputs, controlled by, derived from
or disciplined by alesser number of standard (or master) frequencies.

"Gas atomisation"
A process to reduce a molten stream of metal aloy to droplets of 500 pm
diameter or less by a high pressure gas stream.

"Geographically dispersed”
Sensors are considered "geographically dispersed® when each location is
distant from any other more than 1,500 m in any direction. Mobile sensors
are always considered "geographicaly dispersed".

"Global interrupt latency time"
The time taken by the computer system to recognize an interrupt due to the
event, service the interrupt and perform a context switch to an aternate
memory-resident task waiting on the interrupt.

"Hot isostatic densification”
A process of pressurising a casting a temperatures exceeding 375 K
(102°C) in a closed cavity through various media (gas, liquid, solid
particles, etc.) to create equd force in al directions to reduce or eliminate
internal voidsin the casting.

"Hybrid computer”
Equipment which can perform al of the following:
a  Accept data;
b. Process data, in both analogue and digital representations; and
c. Provide output of data.

"Hybrid integrated circuit”
Any combination of integrated circuit(s), or integrated circuit with "circuit
elements’ or "discrete components’ connected together to perform (@)
specific function(s), and having al of the following characteristics:
a  Containing at least one unencapsulated device;
b. Connected together using typical |C production methods;
c. Replaceable as an entity; and
d. Not normally capable of being disassembled.
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Cat 4 "Image enhancement”
The processing of externaly derived information-bearing images by
algorithms such as time compression, filtering, extraction, selection,
correlation, convolution or transformations between domains (e.g., fast
Fourier transform or Walsh transform). This does not include algorithms
using only linear or rotational transformation of a single image, such as
trandation, feature extraction, registration or false coloration.

Ca5s "Information security"
All the means and functions ensuring the accessibility, confidentiality or
integrity of information or communications, excluding the means and
functions intended to safeguard against malfunctions. This includes
"cryptography”, cryptanaysis, protection against compromising emanations
and computer security.
Technical Note
'Cryptanalysis: the analysis of a cryptographic system or its inputs and
outputs to derive confidential variables or sensitive data, including clear
text. (190 7498-2-1988 (E), paragraph 3.3.18).

Cat 3 "Instantaneous bandwidth”

Cat 5P1 The bandwidth over which output power remains constant within 3 dB
without adjustment of other operating parameters.

Cat 6 "Instrumented range"
The specif ied unambiguous display range of aradar.

Cat 6 "Interconnected radar sensors’
Two or more radar sensors are interconnected when they mutually exchange
datain red time.

GTN "In the public domain"

CEN This means "technology” or "software" which has been made
available without restrictions upon its further dissemination.
Note Copyright restrictions do not remove "technology" or "software"

from being "in the public domain”.

Cat 6 "Intrinsic magnetic gradiometer"
A single magnetic field gradient sensing element and associated el ectronics
the output of which is a measure of magnetic field gradient.

Cat 2 "|sostatic presses’
Equipment capable of pressurising a closed cavity through various media
(gas, liquid, solid particles, etc.) to create equal pressure in al directions
within the cavity upon aworkpiece or material.

Cat2,35 "Laser"

6&9 An assembly of components which produce both spatially and
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MEES-2-23 temporally coherent light that is amplified by stimulated emission of |
radiation.
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Cat 2 "Linearity"
(Usually measured in terms of non-linearity) is the maximum deviation of
the actual characteristic (average of upscae and downscale readings),
positive or negative, from a straight line so positioned as to equalise and
minimise the maximum deviations.

Cat 4 "Local area network”

A data communication system having al of the following characteristics:

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

b. Is confined to a geographicd area of moderate size (eg., office
building, plant, campus, warehouse).

C.

Technical Note

'‘Data device means equipment capable of transmitting or receiving

sequences of digital information.

Ca6 "Magnetic gradiometers'
Are designed to detect the spatial variation of magnetic fields from sources
external to the instrument. They consist of multiple "magnetometers’ and
associated electronics the output of which is a measure of magnetic field
gradient. (See also "Intrinsic Magnetic Gradiometer”)

Cat 6 "Magnetometers’
Are designed to detect magnetic fields from sources external to the
instrument. They consist of a single magnetic field sensing element and
associated eectronics the output of which is a measure of the magnetic
field.

Ca4 "Main storage”
The primary storage for data or instructions for rapid access by a central
processing unit. It consists of the internal storage of a "digital computer”
and any hierarchica extension thereto, such as cache storage or non-
sequentially accessed extended storage.

Cal "Matrix"

Cat 2 A substantially continuous phase that fills the space between particles,
Ca8&9 whiskers or fibres.

Cat 2 "M easurement 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: 1SO 10360-2, or VDI/VDE 2617).
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Cal "Mechanical aloying"
An aloying process resulting from the bonding, fracturing and rebonding of
elemental and master aloy powders by mechanical impact. Non-metallic
particles may be incorporated in the aloy by addition of the appropriate
powders.

Catl "Médlt extraction”
A process to "solidify rapidly” and extract aribbon-like aloy product by the
insertion of a short segment of a rotating chilled block into a bath of a
molten metd aloy.

Catl "Melt spinning”
A process to "solidify rapidly" a molten metal ream impinging upon a
rotating chilled block, forming aflake, ribbon or rod-like product.

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

Technical Note
The internal storage may be augmented by an external storage.

Cat 3 "Microprocessor microcircuit”
A "monolithic integrated circuit" or "multichip integrated circuit"
containing an arithmetic logic unit (ALU) capable of executing a series of
general purpose ingtructions from an externa storage.

Technical Note

The "microprocessor microcircuit” normally does not contain integral use-
accessible storage, although storage present on-the-chip may be used in
performing its logic function.

Note  This definition includes chip sets which are designed to operate
together to provide the function of a "microprocessor microcircuit”.

"Microprogramme"
A sequence of dementary instructions maintained in a specia storage, the
execution of which is initiated by the introduction of its reference
instruction register.

ME8Cat1 "Military explosives'
Solid, liquid or gaseous substances or mixtures of substances which, in their
application as primary, booster, or main charges in warheads, demoalition
and other military applications, are required to detonate.

ME4Cat 1l "Military pyrotechnic(s)"
MLS Mixtures of solid or liquid fuels and oxidizer s which, when ignited,
undergo an energetic chemica reaction at a controlled rate intended to
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Cat 3

Cat 6

Cat 3

Cat 4

Cat 6

produce specific time delays, or quantities of heat, noise, smoke, visible
light or infrared radiation. Pyrophorics are a subclass of pyrotechnics,
which contain no oxidizers but ignite spontaneoudly on contact with air.

"Monolithic integrated circuit”

A combination of passive or active "circuit elements' or both which:

a Areformed by means of diffusion processes, implantation processes or
deposition processes in or on a single semiconducting piece of
material, a so-called 'chip’;

b. Can be considered as indivisibly associated; and

c. Perform the function(s) of acircuit.

"Monospectral imaging sensors'
Are capable of acquisition of imaging data from one discrete spectral band.

"Multichip integrated circuit"
Two or more "monolithic integrated circuits' bonded to a common
"substrate”.

"Multi-data- stream processing”

The "microprogramme” or equipment architecture technique which permits

simultaneous processing of two or more data sequences under the control of

one or more ingtruction sequences by means such as.

a  Single Instruction Multiple Data (SIMD) architectures such as vector
Or array processors,

b. Multiple Single Instruction Multiple Data (MSIMD) architectures,

c. Multiple Ingtruction Multiple Data (MIMD) architectures, including
those which are tightly coupled, closely coupled or loosely coupled; or

d. Structured arrays of processing elements, including systolic arrays.

"Multilevel security”
A class of system containing information with different sensitivities that
simultaneously permits access by users with different security clearances
and needs-to-know, but prevents users from obtaining access to inf ormation
for which they lack authorization.
Technical Note
"Multilevel security” is computer security and not computer reliability
which deals with equipment fault prevention or human error prevention in
general.

"Multispectral imaging sensors'
Are capable of simultaneous or seria acquisition of imaging data from two
or more discrete spectral bands. Sensors having more than twenty discrete
spectral bands are sometimes referred to as hyperspectral imaging sensors.

"Network access contrdler"
A physical interface to a distributed switching network. It uses a common
medium which operates throughout at the same "digital transfer rate" using
arbitration (e.g., token or carrier sense) for transmission. |Independently
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Cat 4

Cat 6

from any other, it selects data packets or data groups (e.g., IEEE 802)
addressed to it. It is an assembly that can be integrated into computer or
telecommuni cations equipment to provide communications access.

"Neural computer"
A computational device designed or modified to mimic the behaviour of a
neuron or a collection of neurons, i.e., a computationa device which is
distinguished by its hardware capability to modulate the weights and
numbers of the interconnections of a multiplicity of computationa
components basal on previous data.

"Noise level"
An electrical signal given in terms of power spectral density. The relation
between "noise level" expressed in pesk-to-peak is given by
s2 pp = 8No(f2-f1), where Spp is the peak-to-peak value of the signd (e.g.,
nanoteslas), N, is the power spectra density (e.g., (nanotesla)Z/Hz) and
(fo-f1) defines the bandwidth of interest.

ME37Cat 1 "Nuclear reactor"

Cat 2

Cat 4
Cat 9

Cat 5

Cat 4

Cat 3

Includes the items within or attached directly to the reactor vessd, the
equipment which controls the level of power in the core, and the
components which normally contain or come into direct contact with or
control the primary coolant of the reactor core.

"Numerica control”
The automatic control of a process performed by a device that makes use of
numeric data usualy introduced as the operation isin progress (Ref. 1SO 2382).

"Object code'
"Object code": An equipment executable form of a convenient expression
of one or more processes (“'source code”’ (or source language)) which has
been converted by a programming system.

"Optical amplification”
In optical communications, an amplification technique that introduces a
gain of optical signals that have been generated by a separate optical source,
without conversion to electrical signds, i.e., using semiconductor optical
amplifiers, optical fibre luminescent amplifiers.

"Optical computer”
A computer designed or modified to use light to represent data and whose
computational logic elements are based on directly coupled optical devices.

"Optical integrated circuit"
A "monolithic integrated circuit" or a"hybrid integrated circuit", containing
one or more parts designed to function as a photosensor or photoemitter or
to perform (an) optical or (an) electro-optical function(s).
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Cab "Optica switching"
The routing of or switching of signalsin optical form without conversion to
electrica signals.
Cat 3 "Overdl current density"

The total number of ampereturnsin the cail (i.e., the sum of the number of
turns multiplied by the maximum current carried by each turn) divided by
the total crosssection of the coil (comprising the superconducting
filaments, the metallic matrix in which the superconducting filaments are
embedded, the encapsulating materia, any cooling channels, etc.).

Cat 6 "Peak power"
Energy per pulse in joules divided by the pulse duration in seconds.

Cab "Personalised smart card"
A smart card containing a microcircuit which has been programmed for a
specific application and cannot be reprogrammed for any other application
by the user.

Cat 7 "Power management"
Changing the transmitted power of the dtimeter signa so that received
power a the "arcraft" dtitude is dways at the minimum necessary to
determine the atitude.

ML8Cat1l "Precursors'
Specidity chemicals used in the manufacture of military explosives.

Catl "Previoudy separated”
The application of any process intended to increase the concentration of the
controlled isotope.

Cat 7 "Primary flight control”
"Aircraft" stability or manoeuvering control using force/fmoment generators,
i.e. aerodynamic control surfaces or propulsive thrust vectoring.

Ca4 "Principal el ement”
An element is a "principa eement” when its replacement value is more
than 35% of the total value of the system of which it is an element.
Element value is the price paid for the element by the manufacturer of the
system, or by the system integrator. Tota value is the normal internationa
sdling price to unrelated paties a the point of manufacture or
consolidation of shipment.

GTN "Production”
Means al production stages, such as. product engineering, manufacture,
integration, assembly (mounting), inspection, testing, quality assurance.

Cat 2 "Programme"
Cat 4 A sequence of ingtructions to carry out a process in, or convertible
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Cab5&6 into, a form executable by an electronic computer.
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Cat 6 "Pulse compression”

The coding and processing of a radar signa pulse of long time duration to
one of short time duration, while maintaining the benefits of high pulse
energy.

Ca 6 "Pulse duration”

Duration of a "laser" pulse measured at Full Width Half Intensity (FWHI)
levels.

Ca6 "Q-switched laser"

A "laser" in which the energy is stored in the population inversion or in the
optical resonator and subsequently emitted in a pulse.

Cat 6 "Radar frequency agility"

Any technique which changes, in a pseudo-random sequence, the carrier
frequency of a pulsed radar transmitter between pulses or between groups
of pulses by an amount equal to or larger than the pulse bandwidth.

Cat 6 "Radar spread spectrum”

Any modulation technique for spreading energy originating from a signa
with a relatively narrow frequency band, over a much wider band of
frequencies, by using random or pseudo-random coding.

Cat 3 "Real-time bandwidth"

For "dynamic signad analysers', the widest frequency range which the
analyser can output to display or mass storage without causing any
discontinuity in the analysis of the input data. For analysers with more than
one channel, the channel configuration yielding the widest "reattime
bandwidth" shall be used to make the calculation.

Cat2 4 "Real time processing"

Cab6&7 The processing of data by a computer system providing a required level of
service, as afunction of available resources, within a guaranteed response
time, regardless of the load of the system, when stimulated by an external
event.

Cat 5 "Required"

Cat 6 As applied to "technology”, refers to only that portion of "technology"

Cat 9 which is peculiarly responsible for achieving or exceeding the controlled

GTN performance levels, characteristics or functions specified as causing an item
to require review. Such "required" "technology" may be shared by different
products.

Cat 2 "Resolution”

The least increment of a measuring device; on digital instruments, the least
significant bit. (Reference: ANS| B-89.1.12)
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ME#Cat 1 "Riot control agents'
Substances which produce temporary irritating or disabling physical effects
which disappear within minutes of remova from exposure. There is no
significant risk of permanent injury and medica treatment is rarely

required.
Cat 2 "Robot"
Cat 8 A manipulation mechanism, which may be of the continuous path or of

the point-to-point variety, may use sensors, and has dl the following
characterigtics:

Is multifunctional;

Is capable of positioning or orienting material, parts, tools or specia
devices through variable movements in three dimensiona space;
Incorporates three or more closed or open loop servo-devices which
may include stepping motors; and

Has "user- accessible programmability” by means of the teach/playback
method or by means of an electronic computer which may be a
programmable logic contraller, i.e., without mechanical intervention.

The above definition does not include the following devices:

a

b.

C.

d.

Note
1
2
3
4
5

1
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Manipulation mechanisms which are only
manually/tel eoperator controllable;

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

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

Non-servo-controlled  variable sequence  manipulation
mechanisms which are automated moving devices, operating
according to mechanically fixed programmed motions. The
programme is variable but the sequence proceeds only by the
binary signal from mechanically fixed electrical binary
devices or adjustable stops,

Sacker 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.
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Catl "Rotary atomisation”
A process to reduce a stream or pool of molten metal to droplets to a
diameter of 500 um or less by centrifugal force.

Cat 2 "Run out" (out-of-true running)
Radid displacement in one revolution of the main spindle measured in a plane
perpendicular to the spindle axis at a point on the externa or internd revolving
surface to be tested (Reference: 1SO 230/1-1986, paragraph 5.61).

Cat7 "Scale factor" (gyro a accelerometer)
The ratio of change in output to a change in the input intended to be
measured. Scale factor is generally evaluated as the slope of the straight line
that can be fitted by the method of least squares to input-output data
obtained by varying the input cyclicaly over the input range.

Cat 3 "Settling time"
The time required for the output to come within onehalf bit of the fina
value when switching between any two levels of the converter.

Caé "SHPL"
"SHPL" is equivalent to "Super High Power Laser".

Ca3 "Signal analysers’
Apparatus capable of measuring and displaying basic properties of the
single-frequency components of multi-frequency signals.

Cat 3 "Signal processing"

Cat 4 The processing of externally derived information-

Cat 5 bearing signals by algorithms such astime

Cat 6 compression, filtering, extraction, selection, correlation, convolution or
transformations between domains (e.g., fast Fourier transform or Walsh
transform).

Zeth "Software"

=es A collection of one or more "programmes’ or "microprogrammes’ fixed in
any tangible medium of expression.

"Solidify rapidly”

A process involving the solidification of molten material a cooling rates
exceeding 1,000 K/sec.

Cat4 "Source code"

Cat5 A convenient expression of one or more processes which may be

Cat 6 turned by a programming system into equipment executable

Cat7 form ("object code" (or object language)).

Cat 9

Cat7 " Spacecraft"

Cat 9 Active and passive satellites and space probes.
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Ca3 "Space qualified”

Cat 6 Products designed, manufactured and tested to meet the special electrical,

ME23Cat 9 mechanica or environmenta requirements for use in the launch and
deployment of satellites or high altitude flight systems operating at altitudes
of 100 km or higher.

Catl "Splat quenching”

A process to "solidify rapidly” a molten metal stream impinging upon a
chilled block, forming a flake-like product.

Cat5 "Spread spectrum”!

The technique whereby energy in a relatively narrow -band communication
channel is spread over a much wider energy spectrum.

Cat 6 "Spread spectrum” radar - see "Radar spread spectrum”

Cat7 "Stability"

Standard deviation (1 sigma) of the variation of a particular parameter from
its caibrated value measured under stable temperature conditions. This can
be expressed as a function of time.

Cat 2 "Stored programme controlled"

Cat 3 A control using instructions stored in an electronic storage which a

Cat5 processor can execute in order to direct the performance of predetermined
functions.

Technical Note
Equipment may be "stored programme controlled” whether the electronic
storageisinternal or external to the equipment.

Cat 3 "Substrate”

A sheet of base materid with or without an interconnection pattern and on
which or within which "discrete components' or integrated circuits or both
can be located.

Cat 6 "Substrate blanks®
Monolithic compounds with dimensions suitable for the production of
optical e ements such as mirrors or optical windows.

Cat 2 "Superalloy"

Cat 9 Nickel-, cobalt- or iron-base aloys having strengths superior to any alloys
in the AISI 300 series a temperatures over 922 K (649°C) under severe
environmenta and operating conditions.

Cal "Superconductive"

Cat 3 Refers to materias,(i.e., metals, alloys or compounds) which can lose all

Cat 6 electrical resistance (i.e., which can attain infinite eectrical conductivity

Cat 8 and carry very large electrical currents without Joule heating).

] Technical Note
The "superconductive" state of a material isindividually characterised by a
"critical temperature”, a critical magnetic field, which is a function of
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temperature, and a critical current density which is, however, a function of
both magnetic field and temperature.

Ca6 "Super High Power Laser" ("SHPL")
A "laser" capable of ddivering (the total or any portion of) the output
energy exceeding 1 kJ within 50 ms or having an average or CW power

exceeding 20 kW.
Catl "Superplastic forming"
Cat 2 A deformation process using heat for metals that are normally characterised

by low values of elongation (less than 20%) at the breaking point as
determined at room temperature by conventiona tensile strength testing, in
order to achieve eongations during processing which are at least 2 times
thosevalues.

Cabs " Symmetric agorithm *
A cryptographic algorithm using an identical key for both encryption and
decryption.

Technical Note
A common use of "symmetric algorithms' is confidentiality of data.

Ca6 "System tracks"
Processed, correlated (fusion of radar target datato flight plan position) and
updated aircraft flight position report available to the Air Traffic Control
centre controllers.

Cat 4 "Systolic array computer™
A computer where the flow and modification of the data is dynamically
controllable at the logic gate level by the user.

ME~Cat1l "Tear gases'
Gases which produce temporary irritating or disabling effects which
disappear within minutes of remova from exposure.

GTN-& "Technology"

Eeth-tes Specific information necessary for the "development", "production”
or "use" of aproduct. The information takes the form of technical data or
technical assistance. "Technology" for which review is required is defined
in the Genera Technology Note and in the Conventional Section of the
List.

Technical Notes

1. 'Technical data’ may take forms such as blueprints, plans, diagrams,
models, formulae, tables, engineering designs and specifications,
manuals and instructions written or recorded on other media or
devices such as dik, tape, read-only memories.
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2. 'Technical assistance’ may take forms such as ingtruction, skills,
training, working knowledge, consulting services. 'Technical
assistance’ may involve transfer of 'technical data'.

Cad "Terminal interface equipment"
Equipment at which information enters or leaves the telecommunication
system, e.g., telephone, data device, computer, facsimile device.

Cat 4 "Three dimensional Vector Rate"
The number of vectors generated per second which have 10 pixel poly line
vectors, clip tested, randomly oriented, with either integer or floating point
X-Y-Z coordinate values (whichever produces the maximum rate).

Cat 2 "Tilting spindle”
A tool-holding spindle which alters, during the machining process, the
angular position of its centre line with respect to any other axis.

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

Cat 7 "Total control of flight"
Automated control of “aircraft” dtate variables and flight path to meet
mission objectives responding to real time changes in data regarding
objectives, hazards or other "aircraft”.

Cabs "Tota digita transfer rate"
The number of bits, ncluding line coding, overhead and so forth per unit
time passing between corresponding equipment in a digital transmission
system. (See also "digita transfer rate")

Ca 6 "Transfer laser”
A "laser" in which the lasing species is excited through the tansfer of
energy by collision of a non-lasing atom or molecule with a lasing atom or
molecule species.

Cat 6 "Tunable"
The ability of a"laser" to produce a continuous output at all wavelengths
over a range of several "laser" trandtions. A line selectable "laser”
produces discrete wavelengths within one "laser" transition and is not
considered "tunable".

GTN "Use"

Cal 23 Operation, installation (including onsite

Cat 4,56 installation), maintenance (checking), repair,

Cat 7,89 overhaul and refurbishing.

Cat 4 "User -accessible programmability"

WA- LI ST (rm) 1 306

01-12-0



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS
Cat 5 The facility adlowing a user to insert, modify or replace "programmes' by
means other than:
Cat 6 a A physical change in wiring or interconnections, or

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

Catl "Vacuum atomisation"
A process to reduce a molten stream of metal to droplets of a diameter of
500 um or less by the rapid evolution of a dissolved gas upon exposure to a
vacuum.

Cat7 "Variable geometry airfoils'
Use trailing edge flaps or tabs, or leading edge dats or pivoted nose droop,
the position of which can be controlled in flight.
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INDEX

Alphabetical Index and Cross-Reference for the Goods Review List

Description

Abrins
Absolute reflectance measur ement equipment

Absor ber s of electromagnetic waves

Absorbers, hair type

Absorbers, non-planar & planar

Absor ption analyzers, infrared
Absorption columns

Accelerators (electro-magnetic radiation)
Acceleratorsor coprocessors, graphics

Accel eronmeters, angul ar and rotati onal

Accelerometer axis align stations

Accelerometer test station

Accelerometers & accelerometer components

Acoustic beacons

Acoustic beam forming software

Acoustic hydrophone arrays, towed

WA- LI ST (00) 1 280
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Citation

Biological Section: p. 27,1.3.1
Conventional Section : p. 250, 6.B.4.a

Conventional Section: p. 148, 1.C.1

Conventional Section: p. 148, 1.C.1.a
Note 1.a

Conventional Section: p. 149, 1.C.1.a
Note 1.b; p. 149, 1C.1.a Note 1.c

Nuclear Section: p. 93, 34.6
Chemical Section: p. 17, 10.4.1.3
Missile Section: p.51,9.1.4.1
Conventional Section: p. 209, 4.A3.d

Conventional Section: p.
256, 7.A. 2

Conventional Section: p. 258, 7.B.3f;
Missile Section: p. 41,5.5.7

Conventional Section: p.258, 7.B.3.3;
Missile Section: p. 41,5.5.8

Conventional Setion: p. 256, 7.A. 1,
7.A.2; p. 258, 7.B.1.Note; p. 258
7.B.3.Note, p. 260, 7.E.4; Missile
Section: p. 39, 5.1; p. 39, 5.2

Conventional Section: p. 229,
6.A.1.a.1d

Conventional Section: p. 253,
6.D.3.al1

Conventional Section: p. 230, 6.A.
l.a2b



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Acoustic location & object detection systems

Acoustic mounts, noisereduction equipment for vessels

Acoustic-optic signal processing devices

Acoustic positioning systems

Acoustic projectors

Acoustic systems, marine

Acoustic transducers

Acoustic underwater communications systems

Acoustic vibration test equipment

Acoustic wave devices

Active compensating system
rotor clearance control software

Active flight control system software

Active flight control system technology

Active magnetic bearing systems

Active acoustic systems

Actively cooled mirrors

Adamsite
Adaptive control software
Adsorbents

WA- LI ST (00) 1
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Conventional Section: p. 228,
6.A.1l.a.1lb

Conventional Section: p. 267,
8.A.2.0.3.a

Conventional Section: p. 196,
3.A.lc3

Conventional Section: p. 229, 6.A.
lald

Conventional Section: p. 229,
6.A.la.l.c;

Missile Section: p.51,9.1.4
Conventional Section: p. 228, 6.A. 1.a
Conventional Section: p. 51, 6.A.
l.a.2.c;

Missile Section: p. 15, 9.1.4

Conventional Section: p. 218,
5A.1b.1

Conventional Section: p. 275, 9.B. 6,
9.B.10; Missile Section: p. 49, 9.1

Conventional Section: p. 195, 3.A.1.c

Conventional Section: p. 276,9.D.4.d
Conventional Section: p. 121, 7.D.3.¢;
p. 259, 7D.3.d.4; p. 260, 7.E.4.a.6; p.
260,7.E.4.b

Conventional Section: p. 260, 7.E.4.b;
p.267, 8.A.3.0.3.b; Missile Secti on:
p.4l1, 6

Conventional Section: p. 163, 2.A.1.c

Conventional Section: p. 258, 6.A.
l.a.l; Missile Section: p. 51, 9.1.4

Conventional Section: p. 246, 6.A5.e.1

Chemical Section: p. 16, B.19

Nuclear Section: p. 111, 52.5 (b (i)); p.
113, 52.8.Technical Note

Nuclear Section: p. 80, 27.6
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DEFINITIONS

Advanced mobile phone system (AMPS)

ADCs (analog-to-digital converters)

(AND) Ammonium dinitramide

Conventional section: p. 219,
5.A.1.b.3.Note

Conventional Section: p. 51, 3.A.1.a.5;
p. 209, 4.A.3.e; Missile Section: p. 48,
84

Missile Section: p. 33, 3.2;
Conventional Section: p.
161, 1.C. 12.z

ADNBF ( 7- am no-4, 6, dinitrobenzofurazane- 1- oxi de)

Aero gas turbine engine/assemblies/component
test software

Aero gas turbine engines

Aerodynamic enrichment plants
Aerodynamic isotope separ ation plant/element housings
Aerodynamic particle-sizing equipment

Aerodynamic separ ation process
systems & components

Aerosol disseminators

Aerosolization drums, cabinets, chambers,
rooms or other enclosures

Aerosolization equipment, nose-only

Aerospace engines and components, manufactur e of
and 1.B.3.c

Aflatoxins

African horse sickness virus

African swine fever virus (animal pathogens)
Agitator s (chemical manufacturing)

AHRS (Attitude Heading Reference Systems),
sour ce code

Air concentrations

Air filtration equipnent

WA- LI ST (00) 1
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Conventional Section: p. 276, 9.D.4.b

Conventional Section: p. 269, 9.A1; p.
134,9.A.12

Nuclear Section: p.75
Nuclear Section: p. 75, 26

Biological Section: p. 24, 8.3

Nuclear Section: p. 75, 26

Biological Section: p. 23, 7.2

Biological Section: p. 24, 8.1
Biological Section: p. 24, 8.2

Conventional Section: p. 148, 1.B.3.b

Biological Section: p. 27,1.3.2
Biological Section: p. 26, 1.2.1
Biological Section: p. 26, 1.2.2

Chemical Section: p. 17,10.4.1.1

Conventional Section: p. 259, 7.D.2

Chemical Section: p. 18, 10.4.7 (a)

Chem cal Section: p. 18,
C. 10.4.8(c)

Conventi onal

c
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Air traffic control software

Air independent power systems (for underwater use)

Airborne altimeters

Airborneradar equipment

Aircraft, avionics components, equipment, and
systems for

Aircraft, civil

Aircraft inertial navigation systems & equipment

Aircraft engi nes and conponents,

Aircraft parts and components

Aircraft sprayers

Airframe structures and conponents,

Al 03

Alexandrite

Alexandritelasers

Align & expose step & repeat equipment
(wafer processin g)

Alignment equipment for
navigation and avionics equipment

Alkylated salts:
O, O -Diethyl S-[2-(diethylamino) ethyl]
phosphorothiolate (78-53-5)
O-Alkyl S-2-dialkylaminoethyl alkylphos-
phonothiolate

WA- LI ST (00) 1 283
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manuf act ur e of

Conventional Section: p. 253,
6.D.3.h.1

Conventional Section: p. 256, 7.D.2

Conventional Section: p. 257, 7.A.6;
Missile Section: p.42,6.2.2.1

Conventional Section: p. 248, 6.A.8;
p. 248, 6.A.8.a

Conventional Section: p. 256, 7.A;
p.257, 7.A.3.Note2; p. 260, 7.E.3.Note;
p. 261, 7.E; p. 269, 9.A.1.5; p. 273,
9.A.12.a.Note;

Conventional Section: p. 273, 9.A.12

Conventional Section: p. 256, 7.A.3;
Missile Section: p. 39, 5.1

manuf act ure of

Conventional Section: p. 273,
9.A.12

Biological Section: p. 23,7.1
Convent i onal
Section: p. 148, 1.B.3.a
and 1.B.3.c

Conventional Section: p.
155, 1.C. 7.f.1

Conventional Section: p. 252, 6.C. 5.b
Conventional Section: p. 242,

6.A.5.c.1; Nuclear Section: p. 85,
28.14(f)

Conventional Section: p. 201, 3.B.1.f.1

Conventional Section: p. 258, 7.B. 1;
Missile Section: p. 39, 5.1
Chemical Section: p. 15, B.17

Chemical Section: p. 11, B.03

Conventi onal
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DEFINITIONS

O-Alkyl O-2-dialkylaminoethyl alkylphosphonite

Alkylphenylene ethersor thioethers, aslubricating fluids

O-Alkylalkylphosphonochloridates

O-Alkylalkylphosphonofluoridates

O-Alkyl -N,N-dialkylphosphor amidocyanidates

O-Alkyl -O-2-dialkylaminoethylalkyl
phosphonites

O-Alkyl S-2-dialkylaminoethyl alkylphosphonothiolates

Alkylphosphonyldihalides
All flash xray machines
Alloy strips, magnetic

Alloyed materials

Alloyed materials production systemsand components
Alloyed metal materialsin powder or particulate form

Alloyed metal materialsin the form of uncomminuted

flakes, ribbons, or thin rods

Alloys, aluminum

Alloys, magnesium

Alloys, metal powder or particulate form

Alloys, nickel

Alloys, niobium

Alloys, titanium
Alpha sources

Altimeters, airborne

WA- LI ST (00) 1
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Chemical Section: p. 14, B.10
Conventional Section: p. 153,
1.C6.b.1

Chemical Section: p. 14, B.11
Chemical Section: p. 10, B.01

Chemical Section: p. 10, B.02

Chemical Section: p. 14, B.10
Chemical Section: p. 11, B.03
Chemical Section: p. 13, B.08
Nuclear Section: p. 124, 65

Conventional Section: p. 152, 1.C.3.c

Conventional Section: p. 151, 1.C.2.d

Conventional Section: p. 148, 1.B.2
Conventional Section: p. 151, 1.C.2.c
Conventional Section: p. 151,
1.C.2d.2

Conventional Section: p. 150,
1C.2.a; p. 150, 1.C.2.b.4; Nuclear
Section; p. 60, 2

Conventional Section: p. 151,
1.C.2b5

Conventional Section: p. 151, 1.C. 2.c

Conventional Section: p. 150,
1.C.2b.1

Conventional Section: p. 150,
1.C.2b.2

Nuclear Section: p. 63, 14
Nuclear Section: p. 65, 20

Conventional Section: p. 257, 7.A. 6;
Missile Section: p. 42, 6.2.2.1
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DEFINITIONS

Aluminafibers

Al um na fibres, equi pnent for

conversion of alum nium containing fibres

Aluminides

Aluminides, nickel

Aluminides, titanium

Aluminum

Aluminum alloys

Aluminum alloy/powder or particulate form

Aluminum alloys as tubes/solid forms/forgings

Aluminum organometallic compounds

Aluminum oxide powder, fine

Al um ni um oxi des, technology relating to

Aluminum powder, spherical

Aluminum powder (spherical) production equipment

Amalgam electrolysiscells, lithium isotope separation

Amalgam pumps, lithium and/or mercury

Americium

Conventiona Section: p. 157, 1.C.10.c
Note 1

Conventional Section: p.

147, 1.B.1.d.4

Conventional Section: p. 150, 1.C.2.a

Conventional Section: p. 150,
1.C.2al

Conventional Section: p. 150,
1.C.2az2

Nuclear Section: p. 91

Conventional Section: p. 151,
1.C.2.b.4; Nuclear Section: p. 60, 2

Conventional Section: p. 151,
1.C.2.c.1d

Nuclear Section: p. 60, 2(b), p. 69,
22.1((e) ii)

Conventional Section: p. 204, 3.C.3.a
Nuclear Section: p. 72, 24.1(b)

Conventional Section: p.
162, 1.E.2.c.1l.a.1

Missile Section: p. 33, 3.3

Missile Section: p. 38, 4.2.2

Nuclear Section: p. 96, 35.2(c)
Nuclear Section: p. 96, 35.2(b)
Nuclear Section: p. 3, 1.6; p. 66, Note

3; p.66, Note 4; p. 67, Note 5; p. 67,
Note 6

7-am no-4, 6, di ni trobenzof urazane- 1- oxi de ( ADNBF)

Amiton
(O-O-Diethyl-S{2-(diethylamino)ethyl]
phosphorothiolate) (CAS 78-53-5)

Ammonia crackers

WA- LI ST (00) 1
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Chemical Section: p. 15, B.17

Nuclear Section: p. 93, 34.5
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DEFINITIONS

Ammoniadistillation (exchange) towers
Ammoniasynthesis
Ammonia synthesis converters & units

Ammonia-hydrogen exchange
equipment and components

Ammonium bifluoride

Ammonium dinitramide (ADN)

Ammoni um di ni tram de (ADN, SR 12)

Ammonium hydrogen fluoride

Ammonium perchlorate

Amorphousalloy strips

Amplifiers, microwave solid state

Amplifiers, pulse

AMPS(Advanced mobile phone system)

Anaerobic chambers

Analog instrumentation taperecorders

Analog computers

Analog-to-digital converters

Analog to digital converters, printed circuit boards

Analyzers, network
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Nuclear Section: p. 93, 34.3
Nuclear Section: p. 95

Nuclear Section: p. 95, 34.15

Nuclear Section: p. 92, 34
Chemical Section: p. 6, A.28
Missile Section: p. 33, 3.2;
Conventional Section: p.

161, 1.C 12.z

Conventional Section: p.
161, 1.C. 12.z

see Ammonium Bifluoride

Missile Section: p. 33, 3.2
Conventional Section: p.
160, 1.C. 12.m

Conventional Section: p. 152, 1.C.3.c

Conventional Section: p. 194,
3A.1b4

Nuclear Section: p. 132, 82

Conventional Section: p. 219,
5.A.1.b.3.Note

Biological Section: p. 20, 2.3

Conventional Section: p. 197,
3A2al

Conventional Section: p. 207, 4.A. 1;
Missile Section: p. 48, 8.4; p. 48, 8.4.1;
p. 48,8.4.1.1; p. 48,84.1.2

Conventional Section: p. 191, 3.A.
1l.a.5; p. 209, 4.A.3.€; Missile Section:
p. 48, 84; p. 48, 8.4.1; p. 48, 8.4.1.1; p.
48,8.4.1.2; p. 49, 8.4.2; p. 49, 84.2.3;
Nuclear Section: p. 131, 80.4

Missile Section: p. 49, 8.4.2.4

Conventional Section: p. 199, 3.A.2.e
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Analyzers, spectrum
(see “signal analyzers”)
Anechoic chambers

Angular measuring and I nspection
instruments and equipment

Angular accelerometer

Angular position deviation

Anode peak voltage ratings

Antennae, for microwave power source for producing

or accelerating ions (accelerator)

Antennae, phased array (for telecommunications)

Antennae, phased array (for radar)

Anti-vibration mounts (noise reduction), civil vessels

Antimony hydrides

Aramid fibers & filamentary materials

Arcremelt & casting furnaces

Argon arc |light system

Argonion lasers

Armor, body

Arnor plating

Aromatic polyimides

Aromatic polyamide-imides

Aromatic polyetherimides

WA- LI ST (00) 1
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Conventional Section: p. 199,
3A.2c1

Missile Section: p.51,9.1.4

Conventional Section: p. 168, 2.B6.b;
Nuclear Section: p. 118, 54.1; p. 118,
54.2

Conventional Section: p. 256, 7.A.2

Nuclear Section: p. 119

Nuclear Section: p. 128

Nuclear Section: p. 87, 29.1
Conventional Section: p. 220, 5.A.1.d
Conventional Section: p. 249, 6.A.8.g9

Conventional Section: p. 267,
8.A.2.0.3.b

Conventional Section: p. 204, 3.C. 4

Conventional Section: p. 157,
1.C.10.a; Missile Section: p. 45, 8

Nuclear Section: p. 122, 62.2(a)

Conventional Section: p.
265, 8.A.2.9.2

Conventional Section: p. 241,
6.A.5.a.6; Nuclear Section: p. 84,
28.14(b)

Conventional Section: p. 146, 1.A.5

Conventional Section: p.
274, 9.A. 13.b

Convention al Section: p. 156,
1.C.8.a3

Conventional Section: p. 156,
1.C8az2

Conventional Section: p. 156,
1.C8a4
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Array processor microcircuits

Array processors/assemblies

Arsenictrichloride

Arsenic hydrides

Artificial Intelligence software
Aspergillusflavus
Aspergillus nidans

Aspheric optical elements

Asynchronoustransfer mode (ATM), Equipment for

the development of equipment employing

Asynchronoustransfer mode (ATM), Software for the

development of equipment employing

Asynchronoustransfer mode (ATM), Technology for the

development of equipment employing

Atomic vapor laser isotope separation plant

Atomic vapor laser isotope separation process equipment

Atomic frequency standards

Atomic transition solid statelasers

Atomiser units

Attachments(truck)

Attitude Heading Reference Systems (AHRS),

sour ce code software

Attitude control equipment for missiles

Aujeszky's disease virus (Porcine herpes virus)

WA- LI ST (00) 1
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Conventional Section: p. 191,
3.A.1.a.3 Note

Conventional Section: p. 208, 4.A.3;
p. 209, 4A.4

Chemical Section: p. 3, A.03
Conventional Section: p. 204, 3.C.4
Conventional Section: p. 210, 4.D. 3.c
Biological Section: p. 27, 1.4.1
Biological Section: p. 27,1.4.2
Conventional Section: p. 238, 6.A.4.e

Conventional Section: p. 220,
5B.1.b.1

Conventional Section: p. 221,
5.D.1.d.1

Conventiona Section: p. 222,
5E.lcl

Nuclear Section: p. 81, 28; p. 81, 28;
p. 81, 28.1; p. 81, 28.2; p. 82, 28.3, p.
82, 28.4; p. 84, 28.13

Nuclear Section: p. 81, 28; p. 81, 28;
p. 81, 28.1; p. 81, 28.2; p. 82, 28.3, p.
82, 28.4; p. 84, 28.13

Conventional Section: p. 199, 3.A.2.g

Conventional Section: p. 243,
6.A.5.c.2

Biological Setion: p. 22, 4.4

Conventional Section: p. 274, 9.A.13.b

Conventional Section: p. 259, 7.D.2
Missile Section: p. 42, 6.2

Biological Section: p. 26, 1.2.32
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Austenitic stainless steel plate, valves, piping,
tanks and vessels

Austenite

Autoclave temperature, pressure or atmosphere
regulation technology

Autoclaves, ovens and systems

Automated control systems, submersible vehicles

Aut ononmous respirators

Auxiliary systems
for gas centrifuge enrichment plants

Avian influenza virus (Fowl plague virus)

Avionic equipment, parts, and components

Avionics EMP/EMI protection technology

AVLIS (See Laser systems, See Atomic vapor

AVLI S systens for stable isotopes

Azido methyl methyl oxetane (AMMO)

Azirideneamides, polyfunctional

Bacillusanthracis
Bacillus cereus
Bacilluslicheniformis
Bacillus megaterium
Bacillus pumilis

Bacillus subtilis

WA- LI ST (00) 1 289
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Nuclear Section: p. 95, 34.13(a)(ii),
34.14(c)(i)

Nuclear Section: p. 95, 34.13(a)(ii),
34.14(c)(i)
Missile Section: p. 44,7.1.3.5

Nuclear Section: p. 71, 23.1(a),
25.1(a); Biological Section: p. 21, 2.5

Conventional Section: p. 264, 8.A.2.b

Cheni cal Section: p. 18,
C. 10. 4. 8(b)

Nuclear Section: p. 88
Nuclear Section: p. 70

Biological Setion: p. 26, 1.2.3
Conventional Section: pp. 256-260,
7A-D;

Missile Section: p. 42, 6.2.2
Missile Section: p. 52, 9.4

Nuclear Section: p. 81, 82, 84, 86,
laser separation)

Nucl ear Section: p. 86,
28.15

Missile Section: p. 35, 3.3.6.6

Missile Section: p. 36, 3.4.15

Biological Section: p. 25, 1.1.1
Biological Section: p. 25, 1.1.2
Biological Section: p. 25, 1.1.3
Biological Section: p. 25, 1.1.4
Biological Section: p. 25, 1.1.5

Biological Section: p. 25, 1.1.6
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DEFINITIONS
Bacillusthuringensis Biological Section: p. 25, 1.1.7
Bacteria Biological Section: p. 20, 1
Baffles Nuclear Section: p. 69, 22.1(d); p. 12
discshaped components within rotor tube
Balancing machines, centrifugal Nuclear Section: p. 121, 57.2
Balancing station Conventional Section: p. 258, 7.B.3.b
Ball & solid roller bearings Conventional Section: p. 163, 2.A.1.3;

p. 163, 2.A. 1.b

Band passfilters, tunable Conventional Section: p. 194,
3A.1Lb5

Bandwidth Nuclear Section: p. 240

Bare Nuclear Section: p.123

Barium metal vapor lasers Conventional Section: p. 240,
6.A.5.a.2.d

Bartonella quintana

(Rochalimaea quintana/ Rickettsia quintana) Biological Section: p. 25, 1.1.8

Batch centrifuges Biological Section: p. 21, 4.2

Batch mixers Missile Section: p. 38,4.2.1

Bathymetric survey systems Conventional Section: p. 228,
6.A.lala.

Batterieg/cells, primary Conventional Section: p. 196,
3Alela.

Batteries/cells, rechargeable Conventional Section: p. 196,
3A.lelb

Bay cablesystems Conventional Section: p. 231,
6.A.la2.e

Bay cablesystemssoftware Conventional Section: p. 253,
6.D.3.a.3

Beam steering mirrors Conventional Section: p. 237,
6.A.4.a4

Bearings Nuclear Section: p. 70

WA- LI ST (QQ) 1 200
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Bearings, anti-friction

Bearings, ball and solid roller

Bearings/Dampers
static components
Bearings, gas centrifuge

Bearings, magnetic (suspension)

Bellow valves

Bellows forming dies

Bellows manufacturing equipment
Bellows pumps

Bellows-forming mandrels

Benzilic acid

Beryllium metal, alloys, compounds, or manufactures
Beryllium/beryllium substrate blanks
Biolistics equipment

Biological containment facilities
Biological agent detection systems

Bi ol ogi cal detection systens

Biological safety cabinets
Bioreactors

Bi phenyl ene

Bi phenyl ene, nethyl, tertiary butyl or
3,3-Bis-(azido methyl oxetane) (BAMO)
Bis (2-chloroethyl) ethylamine

Bis (2-chloroethyl) methylamine

WA- LI ST (00) 1 201
01-12-0

phenyl

Convent i onal
163, 2. A1

Section: p.

Convent i onal
163, 2. A 1.b

Section: p.

Nuclear Section: p. 70
Nuclear Section: p. 69, 22.2(b)

Nuclear Section: p. 69, 22.2(a);
Conventional Section: p. 163, 2.A.1.c

Nuclear Section: p. 133, 85
Nuclear Section: p. 120, 56.3
Nuclear Section: p. 120, 56.3
Chemical Section: p. 17, 10.4.2
Nuclear Section: p. 120, 56.3
Chemical Section: p. 3, A.04

Nuclear Section: p. 60, 3

Conventional Section: p. 252, 6.C.4.d.

Biological Section: p. 23, 6.6
Biological Section: p. 20, 2.1
Biological Section: p. 23, 6.3

Convent i onal
146, 1. A 4.c

Section: p.

Biological Section: p. 20, 2.2
Biological Section: p. 21, 3.1

Conventional Section: p.
156, 1.C.8.b.1l.a

substituted
Missile Section: p. 35, 3.3.6.6
Chemical Section: p. 13, B.06

Chemical Section: p. 13, B.06

Convent i onal

S
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Bis (2-chloroethyl) sulfide

Bis (2-chlor oethylthioethyl) ether

2-Bis (2-chloroethylthio) ethane

1,4-Bis (2-chloroethylthio) n-butane

1,4-Bis (2-chloroethylthio) methane

1,3-Bis (2-chloroethylthio) n-propane

Bis (2-chlor oethylthiomethyl)ether

1,5-Bis (2-chlor oethylthio)-n-pentane
Bis(2-chlorovinyl) chloroarsine

Bis (2-hydroxyethyl)disulphide (see Dithioglycol)
Bis (2-hydroxyethyl)sulphide (see Thioglycol)

Bismaleimides

Bismuth

Bl adder, propellant storage

Bladdersfor aircraft/aer ospace, fuel

Bladders for aircraft/aer ospace/missiles, fuel
Blanks, beryllium/beryllium (Be/Be) deposited material
Blanks, Zinc selenide (ZnSe) substrate

Blanks, Zinc sulphide (ZnS) substrate

Blowers, centrifugal

Blue tongue virus

BNCP (Cis-bis (5-nitrotetrazol ato)
tetra am ne-cobalt (I11) perchlorate)
Body armor

Bonding agents for propellants

Boring machines, jig

WA- LI ST (00) 1
01-12-0

292

Chemical Section: p. 13, B.04
Chemical Section: p. 12, B.04
Chemical Section: p. 11, B.04
Chemical Section: p. 12, B.04
Chemical Section: p. 11, B.04
Chemical Section: p. 11, B.04
Chemical Section: p. 12, B.04
Chemical Section: p. 12, B.04
Chemical Section: p. 12, B.05
Chemical Section: p. 15, B.14
Chemical Section: p. 15, B.13

Conventional Section: p. 156,
1.C.8.al

Nuclear Section: p. 60, 4.

Convent i onal
271, 9. A 6.f

Section: p.

Conventional Section: p. 145, 1.A.1.a.
Conventional Section: p. 145, 1.A.1.c.
Conventional Section: p. 252, 6.C.4.d.
Conventional Section: p. 251, 6.C.4.a.
Conventional Section: p. 251, 6.C.4.a
Nuclear Section: p. 42, 34.2
Biological Section: p. 26, 1.2.4

Convent i onal
160, 1.C 12.q

Section: p.

Conventional Section: p. 146, 1.A.5.
Missile Section: p. 35, 3.4.1

Conventional Section: p. 165,
2.B.1.b.3.



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Boron

Boron carbide

Boron carbi des, technology relating to

Boron nitrides, technology relating to

Boron fibers

Bottom cable systems

Bottom cable systems software

Botulinum toxin

Boules of electro-optic materials
Brucella abortus

Brucella melitensis

Brucella suis

Bulk acoustic wave devices

Bump or shock test tables

Bungar otoxins

Burkholderia mallei (Pseudomonas mallei)
Burkholderia pseudomal lei

Burning rate modifiers for propellants
Butacene

1,2,4Butanetriol trinitrite (BTTN)

BZ

WA- LI ST (00) 1
01-12-0

Nuclear Section: p. 60, 5, p. 54, 49.12;
Conventional Section: p. 159,
1.C.11.h.

Conventional Section: p. 159,
1.C.11h.

Conventional Section: p.
162, 1.E.2.c.1.a.3

Conventional Section: p.
162, 1.E.2.c.1.a.2

Conventional Section: p. 157,
1.C.10.c.2.Note 3.

Conventional Section: p. 231,
6.A.la2e

Conventional Section: p. 253,
6.D.3.a.3.

Biological Section: p. 27, 1.3.3
Conventional Section: p. 252, 6.C.4.b.
Biological Section: p. 25, 1.1.9
Biological Section: p. 25, 1.1.10
Biological Section: p. 25, 1.1.11

Conventional Section: p. 195,
3Alc2

Missile Section: p. 50,9.1.1.3
Biological Section: p. 27, 1.3.4
Biological Section: p. 25, 1.1.12
Biological Section: p. 25, 1.1.13
Missile Section: p. 36, 3.4.3
Missile Section: p. 36, 3.4.3.3
Missile Section: p. 37, 3.4.4.3

Cheni cal Section: p. 13,
B. 07



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Cables, Optical fiber

Cableswith surreptitiousintrusion detection

CAD (Computer-aided-design) software
for semiconductors

Cadmium telluride (CdTe) single
crystalsepitaxial Wafers

Cadmium zinctelluride (CdZnTe) single
crystals& epitaxial wafers

Calcium
Cal cium fluoride (CaF2) made/coated crucibles

Calcium zir conate (metazir conate)
(Ca2Zr03) crucibles

Calibration, test or alignment equipment for
equipment controlled by Category 7A

Camel pox virus

Camera equipment, underwater

Canmera plug-ins

Cameras, electronic framing type

Camer as, electronic streak type

Cameras, framing

Cameras,imaging

Camer as, mechanical

WA- LI ST (00) 1 204

01-12-0

Conventional Section: p. 220, 5.A.1.c;
p. 264, 8.4.2.a.3

Conventional Section: p. 225,
5A.2a7

Conventional Section: p. 205, 3.D.3

Conventional Section: p. 251,
6.C.2b.2

Conventional Section: p. 251,
6.C.2b.1
Nuclear Section: p. 61, 6

Nuclear Section: p. 130, 77.1(a)

Nuclear Section: p. 130, 77.1(b)

Conventimal Section: p. 250, 7.B.1
Biological Section: p. 26, 1.2.5

Conventional Section: p. 264,
8A.2d.1

Conventional Section: p.
235, 6.A. 3.a.6

Conventional Section: p. 235,
6.A.3.a4

Conventional Section: p. 235,
6.A.3.a.3; Nuclear Section: p. 125,
67.2; p. 125, 68

Conventional Section: p. 235,
6.A.3.a.4 Nuclear Section: p. 125,
67.1; p.125, 68

Conventional Section: p. 236,
6.A.3.b; p. 236, 6.A.3.b.3; p. 236,
6.A.3.b.4

Conventional Section: p. 235,
6.A.3.a.2; p. 235,6.A.3.a.3



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Camer as, scanning & scanning camer a systems

Caner as, photographic still

Cameras (still), underwater photographic

Caneras, television

Cameras, video using solid state sensors

Cameras and components

Canned drive pumps

Capacitors

Caps (rotor tube), gas centrifuge

Carbon dioxide (CO2) lasers

Carbon fiber & filamentary materials

Carbon fiber preforms

Carbon monoxide (CO) lasers

Carbon-carbon materials, resaturated pyrolized
Carbonyl dichloride (75-44-5) (Phosgene)
Carboranes

Carboxyl-terminated polybutadiene (CTPB)
Casting and remelt arc furnaces

Catalysts, platinized

Catalysts, propellant

WA- LI ST (00) 1 205

01-12-0

Conventional Section: p. 236,
6.A.3.b.2

Conventional Section: p.
265, 8.A. 2.e

Conventional Section: p. 265, 8.A.2.e

Conventional Section: p.
264, 8.A.2.d.1

Conventional Section: p. 236,
6.A.3.b.1

Conventional Section: p. 235, 6.A.3;
p. 235, 6.A.3.a

Chemical Section: p. 17, 10.4.2
Conventional Section: p. 196,

3A.le2; Nuclear Section: p. 128,
75

Nuclear Section: p. 69, 22.1(e); p. 120,
56.1

Conventional Section: p. 240,
6.A.5.a.4; Nuclear Section: p. 86,
28.14(g)

Nuclear Section: p. 61, 8.1; Missile
Section: p. 45, 8.1; Conventional
Section: p. 145, 1.A.2.b.1; p. 157,
1.C.10.b

Missile Section: p. 45, 8.1

Conventional Section: p. 240,
6.A.5.a.3

MissileSectim: p. 45, 8.1.1
Chemical Section: p. 4, A.09
Missile Section: p. 33, 3.3.4
Missile Section: p. 34,3.3.6.1
Nuclear Section: p. 122,62.2(a)
Nuclear Section: p. 94, 34.9

Missile Section: p. 36, 3.4.2



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Catalytic burners, deuterium conversion to heavy water

Cathodes (Impregnated) for electronic tubes

Cathodes

Cathoderay tubesfor oscilloscopes

Cathodic arc deposition production equipment

Catocene

CDMA (Code division multiple access)

5.A.1.b.3.Note
Cell culturemedia

Cells or batteries, primary

Cells or batteries, rechargeable

Centrifugal decanters (separators)

Centrifugal fixturesfor gyro bearings

Centrifuge housing/recipients

Centrifugal isotope separation equipment & components

Centrifugal multiplane balancing machines

Centrifugal separators

Centrifuge rotor balancing equipment
Centrifugerotor assembly equipment
Centrifuges, gas

Centrifuges

Ceramic based materials

WA- LI ST (00) 1
01-12-0

Nuclear Section: p. 94, 34.7.

Conventional Section: p. 194,
3.A.lb.1c

Conventional Section: p. 193,
3A.1lb1

Nuclear Section: p. 132
Conventional Section: p. 168, 2.B.5.f;
p. 185, Table-Deposition Techniques,
b4

Missile Section: p. 36, 3.4.3.1

Conventional Section: p. 219,

Biological Section: p. 22,5

Conventional Section: p. 196,
3A.lela

Conventional Section: p. 196,
3.A.le.lb

Biological Section: p. 21, 4.1
Conventional Section: p. 258,
7.B.3.Note; Missile Section: p. 41,
5.5.6

Nuclear Section: p. 70, 22.2(e)
Nuclear Section: p. 68, 22
Nuclear Section: p. 121, 57
Biological Section: p. 21, 4.1
Nuclear Section: p. 121, 57
Nuclear Section: p.120, 56.1
Nuclear Section: p. 68, 22
Biological Section: p. 21, 4.2
Missile Section: p. 45, 8.1.3;
Conventional Section: p. 147,

1.B.1.d.3; 1.C.1.a.Notel.C.1.b; 155,
1.C.7; p. 155, 1.C.7b



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Ceramic base materials, of single or complex
boridesof titanium Conventional Section: p. 155, 1.C.7.a.

Ceramic composite materials Missile Section: p. 45, 8.1.3;
Conventional Section: p. 155, 1.C.7.c;
p. 155, 1.C.7.d; p. 155 1.C.7.f

Ceramic cores for blades & vanes Conventional Section: p. 274, 9.B.1.b
Ceramic non-compositematerials Conventional Section: p. 155, 1.C.7.b
Ceramic shellsfor blades & vanes Conventional Section: p. 274, 9.B.1.b
Ceramic-ceramic composite materials Conventional Section: p. 155, 1.C.7.c;
p. 155, 1.C.7.d
Ceramic-ceramic-matrix composite materials Conventional Section: p. 155, 1.C.7.¢;
p. 155, 1.C.7f
Ceramic-matrix composite materials Conventional Section: p. 155, 1.C.7
Cerami c materials Conventional Section: p.

272, 9.A 10.a; p. 272,
9.A. 10.b; p. 279, 9.E. 3.f.1

Cerium sulphide (Ce2S3) made/coated crucibles Nuclear Section: p. 130, 78.1(c)

Certified reference material Nuclear Section: p. 59

Certification softwarefor information security software  Conventional Section: p. 227,
5.D.2.c.2

Chambers, aerosol challenge testing

(capacity of 1 m3 or more) Biological Section: p. 24, 8.1

Changers, frequency (convertersor inverters) Nuclear Section: p. 72, 23.4;
Conventional Section: p. 195,
3A.1lb.7

Charges, containing military explosives

for civil applications Conventional Section: p. 159, 1.C.12;
p. 161, 1.C.13

Charging and discharging machines for reactor fuel Nuclear Section: p. 100

Chemni cal detection systens Conventional Section: p.

146, 1. A 4.c

Chemical exchange isotope
separation process plant, components Nuclear Section: p. 78, 27

Chemical exchange isotope
separation process pdant, equipment Nuclear Section: p. 78, 27

WA- LI ST (00) 1 297
01-12-0




GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Chemical exchangeliquid-liquid

Chemical exchange solid-liquid exchange
Chemical handling systems

Chemical holding vessels

Chemical incinerators

Chemical reaction by isotope selective laser
Chemical spraying equipment

Cheni cal Vapour Deposition (CVD)

Chem cal Vapour Deposition equipnent,
in manufacturing silicon carbide fibres

Chemical vapor deposition (CVD)
equipment, plasma enhanced
Chemical warfare (CW) precursors

Chemical lasers

Chemical storage tanks & containers

Chemical vapor deposition (CVD) equipment

Chemical vapor deposition (CVD)
equipment, epitaxial growth

Chemical vapor deposition furnace,
carbon-carbon composites

Chemicals, precursors
for toxic chemical agents

Chemostats
Chikungunya virus (Human pathogen)

Chip carrier bonders, stored program
controlled equipment

WA- LI ST (00) 1 208
01-12-0

Nuclear Section: p. 78

Nuclear Section: p. 78

Nuclear Section: p. 88

Nuclear Section: p. 105
Chemical Section: p. 18, 10.4.6
Nuclear Section: p. 81
Chemical Section: p. 18, 10.4.9

Conventional Section: p.
173, 2.E. 3. f. table 1. A

Convent i onal
147, 1.B.1d.2

Section: p.

Conventional Section: p. 201, 3.B.1.d;
p. 203, 3.B.2.e.l

Chemical Section: p. 2-16

Conventional Section: p. 241,
6.A.5.a5

Chemical Section: p. 17,10.4.1.5

Conventional Section: p.201, 3.B.1.d;
p. 203, 3.B.2.el

Conventional Section: p. 200,
3.B.1.a2

Missile Section: p. 47,8.2.3.2

Chemical Section: p. 2-16
Biological Section: p. 21, 3.1

Biological Section: p. 26, 1.2.6

Conventional Section: p. 203,
3B.2.e5.b



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Chlamydia psittaci

Chloride, cyanogens (506- 77-4)
Chlorinetrifluoride
O-Chlorobenzylidene malonitrile
2-Chloroethanol
2-Chloroethylchloromethylsulfide

Chlorofluorocarbon, ashydraulic fluids

Chloropicrin (trichloronitromethane) (76-06-2)
Chlorosarin (1445-76-7)

Chlorosoman (7040-57-5)

2- Chlorovinyldichloroarsine

Cholinesterase inhibitors

Chopping machinesirradiated fuel element
Ciguatoxin

Cinema recording cameras

Cis-bis (5-nitrotetrazolato) tetra

anmi necobalt (I111) perchlorate (BNCP)

Biological Section: p. 25, 1.1.14
Chemical Section: p. 4, A.10
Nuclear Section: p. 61, 7
Chemical Section: p. 6, A.26
Chemical Section: p. 7, A.34
Chemical Section: p. 11, B.04

Conventional Section: p. 153,
1.C.6.a2

Chemical Section: p. 4, A.12
Chemical Section: p. 14, B.11
Chemical Section: p. 14, B.11
Chemical Section: p. 12, B.05
Chemical Section: p. 18, 10.4.7 (b)
Nuclear Section: p. 104
Biological Section: p. 27, 1.3.5

Conventional Section: p. 235,
6.A.3.al

Conventional Section: p.
160, 1.C.12.q

CL- 14 (5, 7-di am no- 4, 6- di ni t r obenzof urazane-1-oxi de)

CL- 20 (Hexanitrohexaazai sowrt zitane)

CL- 20, chlathrates of

Clam poison

Clicker dies

Circulating pumps
Classifiers

Clostridium botulinum

WA- LI ST (00) 1 299

01-12-0

Conventional Section: p.
160, 1.C.12.x

Conventional Section: p.
160, 1.C. 12.x

Biological Section: p. 27, 1.3.12

M ssile Section p. 44,
7.1.3.4.5

Nuclear Section: p. 94
Biological Section: p. 22, 4.4, 4.6

Biological Section: p. 25, 1.1.15

Conventi onal

c

-



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Clostridium perfringens

Clostridium perfringens toxins
CNTD (Controlled nucleation thermal
decomposition) equipment

Coating application technology, for
non-electronic substrates

Coating equi pnent, fibers
Coating & processing equipment, for
on-electronic substrates

Coatingsfor reduced electromagnetic visibility

Cochliobolus miyabeanus (Helminthosporium
oryzae)

Code division multiple access (CDMA)
Codes

Hydrodynamic

Neutronic

photon transport

Cails, radio frequency ion excitation

Cold traps/desublimersfor UF6 removal

Cold-cathode tubes

Collector systems, UF6 product and tails

Colletotrichum coffeanum var. virulans fungi
Column, absorption or distillaion

Columns, corrosion resistant

Columns, corrosion resistant

Columns, internal diameter

Column, liquiddiquid exchange, for lithium amalgams

WA- LI ST (00) 1
01-12-0

300

Biologial Section: p. 25, 1.1.16

Biological Section: p. 27, 1.3.6

Conventional Section: p. 167,

2B.5alb

Conventional Section: p. 172, 2.E.3.f
ssile Section p. 44,

.1.3.4.3

Conventional Section: p. 167, 2.B.5

Missile Section: p. 51, 9.3.1, 9.3.2,
Conventional Section: p. 148, 1.C.1

Biological Section: p. 27, 1.4.3

Conventional Section: p. 219
5.A.1.b.3.Note

Nuclear Section: p.126
Nuclear Section: p.126
Nuclear Section: p.126
Nuclear Section: p. 87, 29.2

Nuclear Section: pp. 71, 74, 84,
23.1(b), 25.1(b), 2811(b)

Nuclear Section: p. 128, 74.1

Nuclear Section: p. 82, 28.3; p. 83,
28.10(d)

Biological Section: p. 27, 1.4.4
Chemical Section: p. 17,10.4.1.3
Chemical Section: p. 17,10.4.1.3
Chemical Section: p. 18, 10.4.3
Chemical Section: p. 17,10.4.1.3

Nuclear Section: p. 96, 35.2(a)



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Combined cycle engines/components

Combustion regulation devices, missile engines

Common channel signaling equipment/systems

Common channel signaling, technology for the
development of equipment employing

5E.1lc5

Conmuni cati ons cabl e systens intrusion

Communications Systems (underwater)

Compasses (gyro-astro) & other position or
orientation deriving devices

Compilers (Sour ce code Softwar €) or
multi -data stream processing equipment

Complex growth media

Components

Componentsmade from fluorinated compounds
Composite conductors, superconductive

Conposite materials

Composite propellants

Components/structuresfor spacecr aft

Composite or laminate development software

Composite structures or laminates

Composite materials, ceramic-ceramic

WA- LI ST (00) 1 301
01-12-0

Conventional Section: p. 273, 9.A.11;
p. 279, 9.E.9; Missile Section: p. 29,
1.1.2

Missile Section: p. 29, 1.1.2
Conventional Section: p. 221,

5.B.1.b.5;
p. 223, 5.E.1.c.5

Conventional Section: p. 223,

Conventional Section: p.
225, 5.A 2. a.7

Conventional Section: p. 218,
5A.1b.1

Missile Section: p. 39, 5.1.2;
Conventional Section: p. 257, 7.A .4;
p. 260, 7.E.4.a.4

Conventional Section: p. 210, 4.D.3.a
Biological Section: p. 22,5

Nuclear Section: p. 68, 70, 82
Conventional Section: p. 145, 1.A.1
Conventional Section: p.153, 1.C.5.b
Conventional Section: p.
266, 8.A. 2.h.2; p. 267,
8.A.2.0; p. 272, 9.A 10; p.
277, 9.E. 3.a 3; p. 278,
9.E 3.b.2

M ssile Section p. 35,
3.3.6.7

Conventional Section: p. 269, 9.A .4;
p. 272,9.A.10

Conventional Section: p. 161, 1.D.2.

Missile Section: p. 45, 8.1,
Conventional Section: p. 145, 1.A.2.

Conventional Section: p. 155, 1.C.7.c



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Composites production equipment

Composite structures for propulsion systems
or space vehicles

Compounds composed of fluorine or

other halogens, oxygen or nitrogen

Compound rotary tables for machinetools

Compound semiconductor integrated circuits

Compound semiconductor photocath odes

Compressors

Compressors, turboexpander

Compressors, UF6 carrier gas,

Conput er ai ded design (CAD) software

Missile Section: p. 43; Conventional
Section: p. 147,1.B.1.

Conventional Section: p. 272,
9.A.8.b; p. 272, 9.A.10.a

Missile Section: p. 34, 3.3.5.6
Conventional Section: p. 170, 2.B.8.c;
Nuclear Section: p. 62, 52.7(b); p. 113,
52.8.Technical Note

Conventional Section: p. 190,
3.A.la2; p.190,3A.1a4

Conventional Section: p. 232,
6.A.2.a2.a2c.,6.A.2a2b.3.

Nuclear Section: p. 73, 24.3; p. 76,
26.3; p. 93, 34.2

Nuclear Section: p. 94, 34.12

Nuclear Section: p. 83, 28.7

for active flight control systens devel opment

Computer aided design (CAD) equipment for
semiconductor devices or integrated circuits

Computer-aided-design (CAD)
software for IC's & semiconductors
Computer codes

Computer codes for nuclear explosives

Computer, electronic assemblies
& equipment & components

Computer interconnect equipment
Computer/assemblies/components, neur al
Computer/assemblies/components, optical

Computer s/assemblies/components, systolic array

WA- LI ST (00) 1 302
01-12-0

Conventional Section: p. 203,
3.B.2e4

Conventional Section: p. 205, 3.D.3
Nuclear Section: p. 126

Nuclear Section: p. 126

Conventional Section: p. 207, 4.A.1

Conventional Section: p. 209, 4.A.3.g
Conventional Section: p. 209, 4.A.4.b.
Conventional Section: p. 209, 4.A.4.c.

Conventional Section: p. 209, 4.A.4.a.

Convent i onal

S



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Computers

Computers, analog

Computers, digital

Computers, having information security characteristics

Computers, hybrid

Computers, with extended operating temper ature range
4A.1lal.

Computers, radiation hardened

Condensers or heat exchangers

Conductive polymers

Conductors, super conductive composite
Conduits, corrosion resistant
Congo-Crimean haemorrhagic fever virus
Conotoxin

Contactors, chemical exchange
Contactors, liquicHiquid centrifugal
Continuous mixers

Continousflow fermentation systems

Contrarotating propellers

Control rods, for nuclear reactors

Control units for metallurgical
melting and casting furnace,

Control systems, on-line development
of gas turbine engines

WA- LI ST (00) 1
01-12-0

303

Nuclear Section: p. 126

Missile Section: p. 48, 8.4; p. 48, 8.4.1;
p. 48,8.4.1.1; p. 48,84.1.2

Conventional Section: p. 207, 4.A.2.5;
p. 207, 4.A.3; Missile Section: p. 48,
8.4; p. 48,8.4.1; p. 48, 4.1.1; p. 48,
8.4.1.2; Nuclear Section: p. 126, 69

Conventional Section: p. 207, 4.A.1b.

Conventional Section: p. 207, 4.A.2
Conventional Section: p. 207,
Conventional Section: p. 207,
4Al1a2.

Chemical Section: p. 17,10.4.1.2;
Nuclear Section: p. 73, 24.5; p. 76,
26.5; p. 101, 49.9

Conventional Section: p. 148, 1.C.1
Conventional Section: p. 152, 1.C.5.
Chemical Section: p. 18, 10.4.3
Biological Section: p. 26, 1.2.7
Biological Section: p. 27, 1.3.7
Nuclear Section: p. 95, 34.13(b)
Nuclear Section: p. 79, 27.2
Missile Section: p. 38,4.2.1
Biological Section: p. 21, 3.1

Conventional Section: p. 267,
8.A.2.0.1b

Nuclear Section: p. 100, 49.4

Nuclear Section: p. 123, 62.2(c)

Conventional Section: p. 274, 9.B.2; p.
277,9.E.10



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Controllable-pitch propellers

Controlled metallurgical melting and casting furnace

Controlled atmospher e induction furnace
Controlled nucleation thermal
decomposition (CNTD) equipment
Controllers, machine tool (CNC)
Controllers, robot
Conversion systems

UF4toU metal

UF4to UF6

UF6to UF4

UO2toUCI4

UO2to UF4

UO3to UF6

UO3toUO2

uranium ore concentrates to U03

UF6toUO2

Converter integrated circuits

Converters

Converters, frequency

Converters, frequency extender

Cooling fluids - electronic
Copper or phosphor bronze mesh packings

Copper metal vapor lasers

Coprocessorsor accelerators, graphics

Correlation-velocity sonar log equipment

Corrosionresistant

Corrosionresistant absorption column

WA- LI ST (00) 1
01-12-0

304

Conventional Section: p. 267,
8.A.2.0.2.a

Nuclear Section: p. 122, 62.2
Nuclear Section: p. 122, 62.1
Conventional Section: p. 166,
2.B.5.alb

Conventional Section: p. 166, 2.B.3

Conventional section: p. 169, 2.B.7.

Nuclear Section: p. 98
Nuclear Section: p. 98
Nuclear Section: p. 99
Nuclear Section: p. 99
Nuclear Section: p. 98
Nuclear Section: p. 98
Nuclear Section: p. 98
Nuclear Section: p. 98
Nudear Section: p. 99

Conventional Section: p. 191,
3.A.lab

Nuclear Section: See Frequency
changers

Nuclear Section: p. 72, 23.4; p. 133, 84

Conventional Section: p. 195,
3A.1lb.7

Conventional Section: p. 154, 1.C.6.d.
Nuclear Section: p. 94, 34.10(a)
Conventional Section: p. 240,
6.A.5.a.2.a; Nuclear Section: p. 84,
28.14(a)

Conventional Section: p. 209, 4.A.3.d
Conventional Section: p. 228, 6.A.1.b

Chemical Section: p. 19, Note

Chemical Section: p. 17,10.4.1.3



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Corrosionresistant agitator
Corrosion-resistant alloy
Corrosionresistant columns

Corrosionresistant condensors
and heat exchangers

Corrosion-resistant conduits
Corrosion-resistant distillation column
Corrosion-resistant metal

Corrosion-resistant pipes
Corrosionresistant reactor vessels
Corrosion-resistant remote filling equipment
Corrosionresistant scrubbers and separators
Corrosion-resistant sheets
Corrosion-resistant storage vessels
Corrosionresistant tanks
Corrosion-resistant towers
Corrosion-resistant tubes
Corrosion-resistant valves
“Corrosion-resistant”

Coxiella burnetii

CP (2-(5-cyanotetrazol ato) penta
am ne-cobalt (I111) perchlorate)
Cranes

CRISLA
See Chemical reaction by isotope selective laser

Cross-flow filtration equipment

Crossedfield amplifier tubes

WA- LI ST (00) 1 305
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Chemical Section:

Chemical Section:

Chemical Section:

Chemical Section:

Chemical Section:

Chemical Section:

Chemical Section:

Chemical Section:

Chemical Section:

Chemical Section:

Chemical Section:

Chemical Section:

Chemical Section:

Chemical Section:

Chemical Section:

Chemical Section:

Chemical Section:

Chemical Section:

Biological Section

Convent i onal
160,

Conventional Section: p. 274, 9.A.13.b

p.

:p.

p.

.17,104.1.1
.17,10.4.1.6

.18,10.4.3

.17,10.4.1.2
.18,10.4.3
.17,10.4.1.3
.17,10.4.1.6
.18,10.4.3
.17,104.11
.18,10.4.5
.17,10.41.4
.17,10.4.1.6
.17,10.4.15
.17,10.4.15
.18,10.4.3

.18,10.4.3

18,10.4.4
19

25,1.1.17

Section: p.

1.C. 12.p

Nuclear Section: p. 81, 84

Biological Section: p. 22, 4.3

Conventional section: p. 194,

3.A.lb.1b



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Crucibles

Cryogenic

Cryocoolersfor optical sensors, space qual ified

6.A.2d.1
Cryocoolers for optical sensors,

non-space qualified

Cryogenic heat exchangersfor
UF6/Carrier gas separation

Cryogenic refrigeration units

Cryoseparators

Cryptanalytic equipment or devices, digital

Cryptography equipment or devices, digital

Cryptologic equipment, software for the
development, production or use of

Cryptologic equipment, technology for the
development, production or use of

Crystal alloys

Crystal casting equi pnent

Crystal casting equi pnent software

CSs

CTPB (Carboxyl -terminated polybutadiene)
Cultivation vessels, tissue culture

Custom integrated circuits

WA- LI ST (00) 1
01-12-0

Nuclear Section: p. 81, 28.2; p. 87,
29.4; p. 130, 77

Nuclear Section: p. 84

Conventional Section: p. 234,

Conventional Section: p. 234,
6.A.2.d.2

Nuclear Section: p. 78, 26.12; p. 84,
28.12

Nuclear Section: p. 78, 26.12; p. 84,
28.12; Conventional Section: p. 270,
9.A.6.a; p. 271.9.A.6.b

Nuclear Section: p. 78, 26.1; p. 84,
28.12

Conventional Section: p. 225,
5A.2a2

Conventional Section: p. 224,5.A.2.a.1

Conventional section: p. 226, 5.D.2.a

Conventional Section: p. 227, 5.E.2.

Conventional Section: p.
276, 9.E. 3.a.1

Conventional Section: p.
274, 9.B.1.a

Conventional Section: p.
276, 9.D.4.c

Chemi cal Section: p. 3,
A. 26

Missile Section: p. 34,3.3.6.1
Biological Section: p. 21, 3.2

Conventional Section: p. 190,
3A.la2;p.192,3A.1.a.10



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Cutting equi pnent, fibers

CVD (Chemical vapor deposition) egquipment

CVD (Chemical vapor deposition)
equipment, plasma enhanced

CW (Chemical warfare) precursors
Cyanogen chloride (506-77-4)
Cyclones

Cyclonite

Cyclotetramethylenetetranitramine (HM X)

Cyclotrimethylenetrinitramine (RDX)

Cylinder wall lubrication technology,
diesel engines

2-(5-cyanotetrazol ato) penta ani ne

cobalt (I11) perchlorate (CP)

DACs (Digital -to-analog converters)

Dampers
Damping, flotation or lubricating fluids

Data acquisition systems for
gasturbine engine development

Data acquisition equipment
for wind tunnels, automatic

DATB (Diaminotrinitrobenzene)

WA- LI ST (00) 1
01-12-0
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M ssil e Section p. 44,
7.1.3.4. 4

Conventional Section: p. 167, 2.B.5.a

Conventional Section: p. 167,
2B.5.alc p 201 3.B.1.d

Chemical Section: pp. 2-16
Chemical Section: p. 4, A.10
Biological Section: p. 22, 4.4

Conventional Section: p.
160, 1.C. 12.n

Nuclear Section: p. 129;
Conventional Section: p.

159, 1.C. 12.a; Mssile
Section: p. 33, 3.3.2

Nuclear Section: p. 129; M ssi |l e
Section: p. 33, 3.3.2;
Conventional Section: p.
160, 1.C. 12.n

Conventional Section: p. 279, 9.E.3.9

Conventional Section: p.
160, 1.C. 12.p

Conventional Section: p. 190,
3A.la2

Nuclear Section: p. 70

Conventional Section: p. 154, 1.C.6.c
Conventional Section: p. 274, 9.B.2

Conventional Section: p. 274, 9.B.5.

Conventional Section: p. 159, 1.C.12.c



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

DC

Decanters, centrifugal
Decontamination equipment
Deep-holedrilling machines
Deflection systems, exhaust gas

Deformable mirrors

DEGDN (diethylene glycol dinitrate)
Dengue fever virus

Depleted Uranium

Deposi ti on techni ques

Desublimers
(or cold traps)

Desublimersfor UF6 removal

Detection and protection equipment and components
10.4.8;

Detection equipment, radiation,

Detection systems for explosives

Detection or location systems (acoustic)

Det ecti on systems, nuclear,

and chem cal (NBC)

bi ol ogi cal ,

Detectors, optical

Detectors, space-qualified solid state optical

Detonators

Deut eri um and heavy wat er

Deuterium/deuterium compound production

WA- LI ST (00) 1 308
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Chemical Section: p. 13, B.08
Biological Section: p. 21, 4.1
Conventional Section: p. 146, 1.A.4.a
Conventional Section: p. 166, 2.B.1.f
Missile Section: p. 30, 1.3.4

Conventional Section: p. 237,
6.A.4.a.1

Missile Section: p. 37,3.4.4.4
Biological Section: p. 26, 1.2.8
Nuclear Section: p. 59, 1.1

Conventi onal Section:
p.173, 2.E. 3.f. table

Nuclear Section: p. 7
Nuclear Section: p. 7

, 74

1
1, 74,

~
N N
S

Nuclear Section: p. 77, 23.1; 74, 25.1.b
Chemical Section: p. 18, 10.4.7 and
Biological Section: p. 23, 6.3;
Conventional Section: p. 146, 1.A.4
Conventional Section: p. 200, 3.A.2.h
Conventional Section: p. 21, 2.A.1.d
Conventional Section: p. 228,
6.A.1.a.1.b

Convent i onal
146, 1.A 4.c

Section: p.

Conventional Section: p. 231, 6.A.2.a

Conventional Section: p. 232,
6.A.2.a.l

Nuclear Section: p. 126, 71; p. 127,
73.1

Nucl ear Section: p. 102,
49. 11



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

plant, equipment & components Nuclear Section: p. 92, 34; p. 102,
49.11; p. 131, 78.2
Deuterium fluoride-carbon dioxide

(DFCO2) lasers Conventional Section: p. 241,
6.A.5.a.5.c.2

Deuterium fluoride (DF) lasers Conventional Section: p. 241,
6.A.5.a.5.b

Deuterium oxide Nuclear Section: p. 92

DF Chemical Section: p. 13, B.08

N,N-Dialkyl (Me, Et, n-Pr or i-Pr)
aminoethane-2-ols (and protonated salts) Chemical Section: p. 4, A.07

N,N-Dialkyl (Me, Et, n-Pr or I|-Pr)
aminoethane-2-thiol (and protonated salts) Chemical Section: p. 4, A.08

N,N-Dialkyl (Me,Et, n-Pr or I-Pr)
aminoethyl - 2-chloride (and protonated salts) Chemial Section: p. 3, A.06

N,N-Dialkyl (Me, Et, n-Pr or i-Pr)
phosphoramidic dihalides Chemical Section: p. 15, B.12

Dialkyl (Me, Et, n-Pr or i -Pr)
N,N-dialkyl (Me, Et, n-Pr, or i-Pr)

phosphoramidates Chemical Section: p. 3, A.02

N,N-Dialkylphosphoramidic dihalides Chemical Section: p. 15, B.12

Diameter, inner Chemical Section: p. 18, 10.4.4,
p. 18, 10.4.3

Di ami ne hydrate ;'\:,A isill e Section p. 32,

Di ani no di ni trobenzof ur oxan

(5, 7-di am no- 4, 6-di ni t robenzof urazane

1-oxi de) Conventional Section: p.
160, 1.C 12.s

5, 7-di ami no-4, 6-di ni trobenzof urazane-
1-oxi de (CL-14; di am no dinitrobenzof uroxan) Conventional Section:
p. 160, 1.C. 12.s

Di am nohexani trobi phenyl (DI PAM Conventional Section: p.
160, 1.C 12.i
Di ami notri nitrobenzene (DATB) Conventi onal Section: p.

159, 1.C 12.¢c

Diaphragms, made from fluor oelastomers Conventional Section: p. 145, 1.A.1.c

WA- LI ST (00) 1 309
01-12-0




GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Diaphragm pumps, coor osion-resistant
Di azi dodecane

Dibromotetrafluor oethane

based damping or flotation fluids
Dicyclohexylcarbodiimide

Dies, isostatic presses

Dies, solid statejoining,

Diesel cycle engine, air independent
Diethyl methylphosphonate

Diethyl phosphite

Diethyl phosphonate

0O,0-Diethyl phosphorodithioate
0,0-Diethyl phosphorothioate
0,0-Diethyl S-[2-diethylamino)ethyl]
phosphorothiolate (and
alkylated/protonated salts)

Diethyl-N, N-dimethylphosphoramidate
Diethylaminoethanol

Diethylene glycol dinitrate (DEGDN)
Diffuser housing,

Diffusion bonding technology, metal working
Diffusion bonding technology/data,
super alloysor Ti alloys

Diffusion bonding tools, dies, molds or fixtures

Digital array processors

Digital computers

Digital computers, electronic assemblies
& related equipment

WA- LI ST (00) 1 310

01-12-0

Chemical Section: p. 17, 10.4.2

M ssile Section p. 32,
3.1.3

Conventional Section: p. 154,
1C6cl

Chemical Section: p. 9, A.50
Nuclear Section: p. 72, 56.2
Conventional Section: p. 274, 9.B.4
Conventional Section: p. 266, 8.A.2
Chemical Section: p. 14, B.09
Chemical Section: p. 5, A.19
Chemical Section: p. 5, A.19
Chemical Section: p. 9, A.44

Chemical Section: p. 8, A.43

Chemical Section: p. 15, B.17
Chemical Section: p 3,A.02
Chemical Section: p. 4, A.07
Missile Section: p. 37, 3.4.4.4
Nuclear Section: p. 72, 24.2

Conventional Section: p. 171,
2E.3.b.1b

Conventional Section: p. 171,
2.E.3.b.2b

Conventional Section: p. 148, 1.B.3

Conventional Section: p. 191,
3.A.1.a.3 Note

Conventional Section: p. 208, 4.A.3

Conventional Section: p. 208, 4.A.3



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Digital computers, fault tolerant

Digital computers, logic processor s

Digital computers, signal processing

Digital computers, vector processors

Digital computer systems

Digital computer systems

Digital controllers, vibration test systems

Digital coprocessors

Digital electronic control software for propulsion
systems, aerospace test facilities or air breathing
aero-engine test facilities

Digital instrumentation tape data recorders

Digital signal processors

Digital video magnetic taperecorders,
Digital to-analog converter integrated
circuits (DACs)

Digitally controlled radio receivers

Digitizers, waveform

N,N -diisopropyl-beta-aminoethyl chloride
N,N -diisopropyl-(beta) -amino ethanol
N,N-diisopropyl-beta-aminoethanethiol

N,N-diisopropyl-(beta) -aminoethyl chloride
hydrochloride

Diisopropylamine (and protonated salts)

WA- LI ST (00) 1 311

01-12-0

Conventional Section:

Conventional Section:
4.A.3.Note.1.d

Conventional Section:
4.A.3.Note.1.f

Conventional Section:
4.A.3.Note.l.a

Conventional Section:

Conventional Section:

p. 208, 4.A.3.a

p. 208,

p. 208,

p. 208,

p. 209, 4A.4

p. 209, 4.A.3.0

Missile section: p. 50, 9.1.1.1

Conventional Section:
3.A.1.a.3.Note

Conventional Section:

Conventional Section:
3.A.2a3

Conventional Section:
4.A.3.a.Note.1.c

Conventional Section:
3.A2a2

Conventional Section:
3.A.la5

Conventional Section:
5A.1b.4

Conventional Section:
3.A.2a5

p. 191,

p. 275,

p. 198,

p. 208,

p. 198,

p. 191,

p. 219,

p. 198,

Chemical Section: p. 3, A.06

Chemical Section: p. 4, A.07

Chemical Section: p. 4, A.08

Chemical Section: p. 4, A.06

Chemical Section: p. 8, A.39

9.D.3.a



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Diisopropylamine hydrochloride Chemical Section: p. 8, A.39
2-(Diisopropylamino) ethanethiol Chemical Section: p. 4, A.08
Diisopropy! phosphite Chemical Section: p. 5, A.20
2-(Diisopropylamino) ethylchloride Chemical Section: p.4, A.06
Diisopropyl phosphonate Chemical Section: p. 5, A.20
2-(Diisopropylamino) ethanol Chemical Section: p. 4, A.07
2-(Diisopropylamino) ethanethiol (5842-07-9) Chemical Section: p. 4, A.08
2-(Diisopropylamino) ethylchloride hydrochloride Chemical Section: p. 4, A.06
Dimensional Nuclear Section: p. 117
Dimensional inspection machines Conventional Section: p. 168, 2.B.6;

Nuclear Section: p. 117, 54

Di mensi onal inspection nachi nes, conputer

controlled, “numerically controlled” or

“stored progranmme controlled” Conventional Section: p.
168, 2.B.6.a

Dimensional inspection equipment/systems Conventional Section: p. 168, 2.B.6
Di net hyl hydrazi ne, symmetri cal Conventional Section: p.
160, 1.C. 12.1
Di met hyl hydrazi ne, unsynmetri cal Conventional Section: p.
160, 1.C. 12.1
Dimethyl hydrogen phosphite Chemical Section: p. 5, A.18
Dimethyl phosphonate Chemical Section: p. 5, A.18
3,3-Dimethylbutan-2-ol (Pinacolyl alcohol) Chemical Section: p. 15, B.15
3,3-Dimethylbutan-2-one (Pinacolone) Chemical Section: p. 15, B.16
Dimethyl methylphosphonate Chemical Section: p. 14, B.09
Dimethyl phosphite Chemical Section: p. 5, A.18
Dimethylamine Chemical Section: p. 7, A.35
N,N-Dimethylphosphoramidic dichloride Chemical Section: p. 15, b.12
Dimethylaminehydrochloride Chemical Section: p. 7, A.3
Dinitrogen tetroxide (Nitrogen dioxide) Missile Section: p. 34,3.3.5.2
WA- LI ST (00) 1 312
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GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Dinitrogen trioxide
Dinitrogen pentoxide

DI N&U (Di nitroglycoluril)
160, 1.C. 12.¢

Di nitroglycoluril (DNGU, DI NGU)

Dl PAM ( Di am nohexani trobi phenyl)

2-Diphenyl - 2-hydr oxyacetic acid (76-93-7)
Diphenylaminechloroarsine (Adamsite)
Direct view imaging equipment
Direct-acting hydraulic

pressing technology for metal working

Direction finding equipment & components

Displacement measuring devices linear and angular
Dissolvers, for nuclear fuel

Distillation columns, coor osion-resistant
Distillation columns, hydrogen cryogenic
Distillation (Exchange) Towers

Distillation towers, packings

Di t hi odi gl ycol

DMMP

DNGU (Di nitroglycoluril)
Documents pertaining to micro-organisms,
toxins and genetic material

Dothidella ulei (Microcyclus ulei)

Dothistroma pini (Scirrhia pini)

WA- LI ST (00) 1 313
01-12-0

Missile section: p. 33, 3.3.5.1

Missile Section: p. 34,3.3.5.3
Conventional Section: p.
Conventional Section: p.
160, 1.C 12.g

Conventional Section: p.
160, 1.C. 12.i

Chemical Section: p. 3, A.04
Chemical Section: p. 16, B.19
Conventional Section: p. 234, 6.A.2.c
Conventional Section: p. 171,
2.E.3b.2.c

Conventional Section: p. 257, 7.A.7;
p. 259, 7.0.3.d.5; p. 259, 7.D.3.¢; p.
260, 7.E.4.a.1; p. 261, 7.E.4.c.2;
Missile Section: p. 39, 5.1

Nuclear Section: p. 118

Nuclear Section: p. 104, 51.2
Chemical section: p. 17, 10.4.1.3
Nuclear Section: p. 95, 34.14
Nuclear Section: p. 93, 34.3

Nuclear Section: p. 94, 34.10

Cheni cal Section: p. 15,
B. 14

Chemical Section: p. 14, B.09
Conventional Section: p.
160, 1.C. 12.¢g

Biological Section: p. 24, 10
Biological Section: p. 27, 1.4.8

Biological Section: p. 27,1.4.5



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Drilling machines, deep-hole

Drills

Droplet size
Dry boxes

Dryers, ammonium perchlorate

Dry etching equipment, anisotropic plasma

Dyelasers

Dynani ¢ positioning system

Dynamic signal analyzers

Dynamic wavefront (phase) measuring equipment

Dynamic adaptive routing software

E-beam welders
Eastern equine encephalitis virus

EB-PVD (Electron beam physical vapor
deposition) equipment

Ebola virus

EDMs

EFI

Elastomeric tubing

Electric detonators, explosive

Electric propulsion engines

El ectrical circuits, hardened

WA- LI ST (00) 1
01-12-0
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Conventional Section: p. 166, 2.B.1.f;
p. 278,9.E.3.c

Conventional Section: p. 274,
9.A.13.b

Chemical Section: p. 18, 10.4.9
Biological Section: p. 120, 2.3

Missile Section: p. 38,4.2.4
Conventional Section: p. 200, 3.B.1.c
Conventional Section: p. 245, 6.A.5.d;
Nuclear Section; p. 85, 28.14 (d); p.
86, 28.14 (j)

Conventional Section: p.
263, 8.E. 1l.e.1

Conventional Section: p. 199,
3.A.2.c3

Conventional Section: p. 246, 6.A.5.f.1

Conventional Section: p. 221,
5.D.1.c.3

Nuclear Section: p. 121, 59

Biological Section: p. 26, 1.2.9

Conventional Section: p. 167, 2.B.5.c
Biological Section: p. 26, 1.2.10
Conventional Section: p. 166, 2.B.1.d
Nuclear Section: p. 127, 70.1(d)
Chemical Section: p. 17, 10.4.2
Nuclear Section: p. 127, 71.1

Conventional Section: p. 267,
8.A.2.0.2; p.264, 8.A.2.a.2

M ssile Section p. 43,
6.2.3.2 and 6.2.4



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

El ectri cal di scharge nachi nes (EDM
Electrical discharge machines (CNC)
Electrically driven explosive detonators

Electro-optic materials

Electro-optical integrated circuits

Electrobur st equipment

Electrochemical reduction cells

Electrochemical reduction cells, feed equipment
Electrolysis cells, amalgam lithium isotope separation
Electrolytic cells for fluorine production
Electromagnetic enrichment

Electromagnetic interference (EM1)
protection technology

Electromagneticisotope separation
equipment & components

Electr omagnetic isotope separ ation plant

El ectromagnetic i sotope separators

Electromagnetic pulse (EMP) protection, detectors

Electromagnetic pulse (EMP) protection
technology, avionics

Electromagnetic radiation sensors, optical fiber

Electromagnetic signature reduction material & devices

Electromagnetic underwater communications systems

Electromagnets, superconductive

WA- LI ST (00) 1
01-12-0

315

Conventional Section: p.
166, 2.B.1.d; Nuclear
Section: p. 110, 52.2(b)

Conventional Section: p. 166, 2.B.1.d

Nuclear Section: p. 127, 71.1

Conventional Section: pp. 252,
6.C.4.b

Conventional Section: p. 192,
3.A.lab

Missile Section: p. 38, 4.2.2
Nuclear Section: p. 79, 27.3
Nuclear Section: p.79, 27.4
Nuclear Section: p. 95, 35
Nuclear Section: p. 99, 46

Nuclear Section: p. 88, 30

Missile Section: p. 43, 6.2.3

Nuclear Section: p. 88, 30
Nuclear Section: p. 88, 30

Nucl ear Section: p. 88,

30.1; p. 90, 30.7

Missile Section: p. 52, 9.4

Missile Section: p. 43,6.2.3

Conventional Section: p. 234,
6.A.2.d.3

Missile Section: p. 51, 9.3

Conventional Section: p. 218,
5.A.1b.1b

Nuclear Section: p. 88, 29.7



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Electromagnets, super conductive Conventional Section: p. 197,
3A1le3

Electron beam cutting machines (CNC) Conventional Section: p. 166,
2B.lelb

Electron beam equipment or mask

making/semiconductor devices Conventional Section: p. 202, 3.B.1.f.2

Electron beam guns, high power Nuclear Section: p. 81, 28.1

Electron beam melting furnaces Nuclear Section: p. 122, 62.2(b)

Electron beam physical vapor

deposition (EB -PVD) equipment Conventional Section: p. 167, 2.B.5.c

Electron beam sensitiveresist materials Conventional Section: p. 204, 3.C.2.b

Electron beam welding, Nuclear Section: p. 121, 59

Electron bombardment Nuclear Section: p. 71, 23.3; p. 75,
255; p. 77, 26.11; p. 83, 28.10; p. 91,
314

Electron bombardment ionization sources Nuclear Section: p. 71, 23.3; p. 75,
255; p. 77, 26.11; p. 83, 28.10; p. 91,
314

Electron bombardment mass spectrometers Nuclear Section: p. 71, 23.3

Electron tube manufacturing equipment and components Conventional Section: p. 202, 3.B.2.d

El ectronic assenblies Conventional Section:
p.209, 4.A.3.c

Electronic assemblies (computers) Conventional Section: p. 208, 4.A.3
Electronic beam gun, Strip Nuclear Section: p. 81, 28.1
Electronic beam gun, Scanning Nuclear Section: p. 81, 28.1
Electronic cameras Conventional Section: p. 235, 6.A.3;

p. 235 6.A.3.a.5

Electronic components Conventional Section: p. 190, 3.A.1;
Nuclear Section: pp. 125-6, 69 and
70; Missile Section: p. 43, 6.2.2.5

Electronic Componentsand materialsinspection or
testing equipment, components and accessories Conventional Section: pp. 203, 3.B.2.e

Electronic components and materials
manufacturing equipment Conventional Section: pp. 203, 3.B.2.e

WA- LI ST (00) 1 316
01-12-0




GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Electr onic components and
materials manufacturing equipment

Electronic computers & related equipment

Electronic controls, for nuclear reactors
Electronic cooling fluids

Electronic framing cameras

Electronic streak cameras & streak tubes

Electronic streak cameras & streak tubes

Electronically steerable antennae, phased array

Electroporation equipment

EMP/EMI protection technology, avionic systems
Encoders, rotary input shaft type

Encryption equipment, assemblies & components
Encryption software

End effectors, robot

Energy storagecapacitors

Engines, diesel, non-marine/submarine,
technology therefor

Engines (marine/submarine)

Engines, missile
Enrichment plant, isotope
Enterovirus 70

Environmental chambers

WA- LI ST (00) 1 317
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Conventional Section: p. 204, 3.C.1

Conventional Section: pp. 207-209,
4.A.1-4; Nuclear Section: p. 126, 69;
Missile Section: p. 48, 8.4

Nuclear Section: p. 100, 49
Conventional Section: p. 154, 1.C.6.d

Conventional Section: p. 235, 6.A.3.4;
Nuclear Section: pp. 125, 67.1 and 68

Conventional Section: p. 235, 6.A.3.3;
Nuclear Section: pp. 125, 67.2 and 68

Conventional Section: p. 98, 6.A.3;
Nuclear Section pp. 79-80, 68-9

Conventional Section: p. 220, 5.A.1.d;
p. 248, 6.A.8

Biological Section: p. 23, 6.6

Missile Section: p. 43, 6.2.3
Conventional Section: p. 197, 3.A.1f
Conventional Section: p. 224,5.A.2
Conventional Section: p. 226, 5.D.2

Conventional Section: p. 169, 2.B.7;
Nuclear Section: p. 106, 51.5(c)

Conventional Section: p. 169,
3.A.1l.e2; Nuclear Section: p. 128, 75
Conventional Section: pp. 278, 9.E.3;

279, p.E.3.f; 279, 9.E.3.

Conventional Section: pp. 264-268,
8.A.2

Missile Section: p. 31, 2.2
Nuclear Section: p. 70, 23
Biological Section: p. 26, 1.2.11

Missile Section: p.51,9.1.4



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Environmental chambers, capable of
simulating flight conditions Missile Section: p. 51, 9.1.4;
Conventional Section: p. 275, 9.B.10

Epitaxial growth equipment Conventional Section: p. 200, 3.B.1.a

Epitaxial wafers (optical materials),

Cadmium telluride (CdTe) Conventional Section: p. 251, 6.C.2.b

Epoxy resin matrix impregnated carbon fibers

or filamentary materials Conventional Section: p.146, 1.A.2
Note 1

Equipment, detection, measurement, recording Chemical Section: p. 18,10.4.7

Equipment, chemical protection Chemical Section: p. 18, 10.4.8

Equipment, remote filling, corrosion resistant Chemical Section: p. 18, 10.4.5

Equi pnent, tel ecomunications, enploying a |aser

Erbium oxide (erbia) (Er203) made/coated crucibles Nuclear Section: p. 130, 77.1(d)

Erwinia amylovora Biological section: p. 25,1.1.18

Escherichia coli (0O157:H7) Biological Section: p. 25, 1.1.19

Etching stored program controlled equipment Conventional Section: p. 200, 3.B.1

Ethers, aslubricating fluid Conventional Section: p. 153,
1E.6.b.1

Ethyl diethanolamine (and protonated salts) Chemical Section: p. 8, A.41

Ethyl diethanolamine hydrochloride (58901-15-8) Chemical Section: p. 8, A.41

O-Ethyl S-(2-(Diisopropyl ani no)ethyl]

met hyl phosphonot hi ol ate [ 50782- 69- 9] Cheni cal Section: p. 11,
B. 03

Ethylene oxide Chemical Section: p. 9, A.45

O-Ethyl -O-2-diisopr opylaminoethyl

methylphosphonite (QL) Chemical Section: p. 14, B.10

O-Ethyl methylphosphonochloridate Chemical Section: p. 14, B.11

O-Ethyl methylphosphonothioc chloride Chemical Section: p. 2, A.01

O Et hyl nmet hyl phosphonot hi oi ¢ chl ori de Chemnical Section: p. 2,
A. 01

O-Ethyl N,N-dimethylphosphoramidocyanidate (Tabun)  Chemical Section: p. 11, B.02
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GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Ethyl phosphonous di chloride
Ethyl phosphonyl dichloride

Et hyl phosphonous di chl ori de

Ethyl phosphonyl difluoride

O-Ethyl S-[2-(diisopropylamino)
ethyl] methylphosphonothiolate (VX)

Chemical Section: p. 2, A.01
Chemical Section: p. 13, B.08

Chem cal Section: p. 2,
A 01

Chemical Section: p. 13, B.08

Chemical Section: p. 11, B.03

O-Ethyl S-phenylethylphosphonothiolothionate (Fonofos) Chemical Section: p. 3, A.01

Eukaryotic or ganism (toxin-producing)

Biological Section: p. 28, 1.5.1

Evaporatorsfor concentrated lithium hydroxide solution  Nuclear Section: p. 96, 35.2(d)

Exchange columns, liquid-liquid for lithium amalgams Nuclear Section: p. 96, 35.2(a)

Exchangetowers
Ammonia-Hydrogen,
W ater-hydrogen sulfide

Excimer lasers

Exci mer | aser, pul sed

Expansion nozzles supersonic (MLI1S),

Nuclear Section: p. 93, 34.1
Nuclear Section: p. 95, 34.3

Conventional Section: p. 239,
6.A5.a.l,

Nucl ear Section: p. 86,
28.14 (h)

Nuclear Section: p. 83, 28.5

Expert systems— integration systems technology

(machinetools)
Exploding foil initiators (EFI)

Exploding bridge (EB) detonators

Conventiaal Section: p. 171, 2.E.3

Nuclear Section: p. 127, 71.1(d)

Nuclear Section: p. 127, 71.1(a)

Exploding bridge wire (EBW) detonators Nuclear Section: p. 127, 71.1(b)

Explosive, high

Explosive/munitions environment hand

Explosive detection systems, non-X -ray

Explosive detonators, electric

Explosive devices and char ges, commercial

WA- LI ST (00) 1
01-12-0

Nuclear Section: p. 129, 76

ling robots Conventional Section: p. 169, 2.B.7;

Nuclear Section: p. 106, 51.5(c)

Conventional Section: p. 250, 6.A.9

Nuclear Section: p. 127, 71.1

p. 161, 1.C.13
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Conventional Section: p. 159, 1.C.12;



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Explosivelenses

External amplifiers for oscilloscopes

Facilities
Facilities, biological containment

Facilities for

FADEC (Full authority digital electronic
engine control) software

Fast reacting ion-exchangeresins

Fast Fourier Transform (FFT) processors

Fast switching function modulesor assemblies

Fast-exchange liquid4iquid pulse columns

Fault tolerant digital computers

Fault tolerance FADEC software

l'ithiumisotope separation

Nuclear Section: p.127, 72

Nuclear Section: p.132, 80.4

Nuclear Section: p. 95, 96
Biological Section: p. 20, 2.1

Nucl ear Secti on:

35.1

p. 95,

Conventional Section: p. 275,9.D.3
Nuclear Section: p. 80, 27.6

Conventional Section: p. 193,
3A.lal2

Nuclear Section: p. 128, 74

Nuclear Section: p. 105, 51.3; pp.78-
79,271

Conventional Section: p. 208, 4.A.3.a

Conventional Section: p. 275, 9.D.3

Faul t -t ol erant systemns Conventional Section: p.
259, 7.D.3.d. 4

Feed autoclaves Nuclear Section: p. 71, 23.1; p. 74,
25.1; p. 77, 26.7; p. 84, 2811

Feed autocl aves, ovens or systens, UFg Nucl ear Section: p. 77,
26.7 (a)

Feed preparation systemsfor Uranium

Chloride production Nuclear Section: p. 79, 27.4

Feed systems Nuclear Section: p. 71, 23.1; p. 74,
25.1; p. 77, 26.7; p. 84, 28.11

Fermenters, biological processing Biological Section: p. 21, 3.1

Ferrocene, derivatives Missile Section: p. 36, 3.4.3.4

Ferrocene, N-butyl Missile Section: p. 36,3.4.3.2

Fetal bovine serum Biological Section: p. 22,5

WA- LI ST (00) 1 320

01-12-0



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Fiber and filamentary material

Fiber converting equipment, polymeric to
carbon or silicon carbon

Fi ber optic

Fiber optic cable
Fiber optic magnetometers

Fiber optic hull penetrator s/connectors
(marine/submarine)

Fiber optic wave division multiplex equipment

Fiber reinforcement, production equipment

Fiber straining equipment

Fiber surface treatment equipment

Fibrousor filamentary materials

Fibrousor filamentary material production equipment

Fibrousor filamentary material development,
production, or use technology

43,7

Missile Section: p. 45, 8 and 8.1;
Conventional Section: p.157, 1.C.10

Conventional Section: p. 147,
1.B.1.d.1; Missile Section: p. 44,
7.1.3.1

Conventional Section: p.
262, 8.A. 1l.c.2; p. 263,
8.A.1.d.3; p. 264,
8.A.2.a.3; p. 264, 8.A 2.c;
Conventional Section: p. 220, 5.A.1.c

Conventional Section: p. 247, 6.A.6.c

Conventional Section: p. 264, 8.A.2.c
Conventional Section: p. 220, 5.A.1.c

Conentional Section: p. 147, 1.B.1.d;
Missile Section: p. 43,7

Conventional Section: p. 147, 1.B.1.d;
Missile Section: p. 44,7.1.3.1

Missile Section: p. 44, 7.1.3.4

Conventional Section: p. 266,
8.A.2.h.2; p. 145, 1.A.2.b and p. 157,
1.C.10; Missile Section: p. 45, 8.1;
Nuclear Section: p. 61, 8.1-8.3

Conventional Section: p. 147,
1.B.1; Missile Section: p. 44, 7.1.3;
Nuclear Section: p. 62, 8.4

Conventional Section: p. 147, 1.B.1;
Missile Section: p.

Fi brous/filanentary w ndi ng machi nes characteristics

Field programmable gate arrays (FPGA)

Fi el d Progranmabl e | nterconnects (FPICs)

Field programmable logic arrays (FPLA)

WA- LI ST (00) 1
01-12-0

Conventional Section: p. 192,
3.A.1.a.7 Note

Conventional Section: p.
192, 3.A 1.a.7 Note

Conventional Section: p. 192,
3.A.1a.7 Note

Nucl ear

Sectio



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Field programmable logic devices

Simple Programmable L ogic Devices (SPL Ds)
Complex Programmable L ogic Devices (CPLDs)

3.A.la’7

Filament winding machines

Filling equipment, remotely controlled

Film typeintegrated circuits

Filter canisters

Filters,t unable band-pass

Filters for clean rooms (HEPA filters)

Filtration equipnent, air

Filtration equipment, crossflow and tangential
Fine grain recrystallized bulk graphites
Fingers, for surface effect vessels

Finishing machines, gear

Firing sets, for multiple detonator s of

Firing sets, for single detonation

Fissile and fissionable materials, special or other

Fi xtures, tooling or production

Flame towers, UF6 production

Flanges, vacuum
Flash discharge X -ray generators
Flash X-ray equipment

Flexible film isolators, biological containment

WA- LI ST (00) 1
01-12-0
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Conventional Section: p. 192,

Conventional Section: p. 147, 1.B.1.3;
Missile Section: p. 43, 7.1; Nuclear
Section: p. 117, 53

Chemical Section: p. 18, 10.4.5

Conventional Section: p. 190,
3. A.laNote 2

Conventional Section: p. 146, 1.A.4.a

Conventional Section: p. 194,
3A.1b5

Biological Section: p. 21, 2.4

Cheni cal Section: p. 18,
C. 10.4.8(c)

Biological Setion: p. 22, 4.3

Missile Section: p. 45, 8.1.2
Conventional Section: p. 266, 8.A.2.k
Conventional Section: p. 166, 2.B.3
Nuclear Section: p. 127, 73

Nuclear Section: p. 127, 73

Nuclear Section: p. 59, 1
Conventional Section: p.
258, 7.B.3 Note; p. 274,

9.B.1 and 9.B. 4

Nuclear Section: p. 83, 28.9; p. 97,
Intro note #1; p.98, Intro note #2

Nuclear Section: p. 74, 25.3
Nuclear Section: p. 124, 65
Nuclear Section: p. 124, 65

Biological Section: p. 20, 2.3



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Flexible rotor centrifugal balancing machines

Flexible sensors for hydrophones

Flexible nozzles, thrust vector control sub-system
Flight management system integration technology
Flight control systems for missiles

Flight control systems - software

Flight instrument systems, integr ated

Flight control system development technology

Flight control actuator technology

Flow-forming machines

Flow rate, maximum

Fluid bed reactors, UF6 production

Fluid energy mills
Fluid gasinjection systems

Fl ui ds

Fluorinated silicone fluid
Fluorinated compounds, unprocessed

Fluorinated hydrocarbon polymers

Nuclear Section: p. 121, 57.1

Conventional Section: p. 230,
6.A.la.2al

Missile Section: p. 30, 1.3.1
Missile Section: p. 40, 5.4
Missile Section: p. 41,6

Conventional Section: p. 259, 7.D.3;
Missile Section: p. 39, 5.1.1

Missile Section: pp. 38,5

Conventional Section: p. 260, 7.E.4;
Missile Section: p. 41,6

Conventional Section: p. 260, 7.E.4;
Missile Section: p. 41, 6

Conventional Section: p. 170, 2.B.9;
Missile Section: p. 31, 2.3; Nuclear
Section: p. 117, 53

Chemical Sectio: p. 17, 10.4.2

Nuclear Section: p. 83, 28.9; p. 97,
Intro note#l; p. 98, Intro note #2

Missile Section: p. 38, 4.2.3
Missile section: p. 30, 1.3.2

Conventional Section: p.
153, 1.C. 6

Conventional Section: p. 145, 1.A.1
Conventional Section: p. 156, 1.C.9

Nuclear Section: p.72, 24.1(c)

Fluorinated phosphazene elastomers Conventional Section: p. 157, 1.C.9.c

Fluorinated polyimides Conventional Section: p. 157, 1.C.9.b
Fluorinating equipment Nuclear Section: p. 83, 28.9
Fluorination & hydrofluorination screw and fluid beds Nuclear Section: p. 83, 28.9

Fluorinationsystems(MLIS) Nuclear Section: p. 83, 28.9
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GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Fluorine
Fluorine production (electrolytic cells)

Fluorocarbon electronic cooling fluids

Chemical Section: p. 9, A.49
Nuclear Section: p. 99, 46

Conventional Section: p. 154, 1.C.6.d

Fl uor oel ast omer conpounds, technology relating to

Fluorophosphate glass
Fluoropolymer sheets

Flurocarbon electronic cooling fluids
Fluxgate magnetometer technology

Fly cutting machines

Fly-by-light flight control system software

Fly-by-wire flight control system software

Fly-by-wire systems for missiles

Fly-by-wire control system technology

Foam syntactic

Foam, syntactic for underwater use

Foam mirror structures, lightweight

Focal plane arrays, direct view

Focal plane arrays, linear & 2D

Focal plane arrays, space qualified.

Foggers, aerosol dissemination
Fonofos
Foot & mouth disease virus

Forgings

WA- LI ST (00) 1
01-12-0
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Conventional Section: p. 252, 6.C.4.e
Chemical Section: p. 17, 10.4.1.6
Conventional Section: p. 154, 1.C.6.a
Conventional Section: p. 254, 6.E.3.f

Conventional Section: p. 165,
2B.1b.4

Conventional Section: p. 259, 7.D.3;
Missile Section: p. 39,5.1,5.1.1

Conventional Section: p. 259, 7.D.3;
Missile Section: p. 39,5.1,5.1.1

Missile Section: p. 42, 6.1

Conventional Section: p. 260, 7.E.4;
Missile Section: p. 42,6, 6.1

Conventional Section: p.
268, 8.C. 1

Conventional Section: p. 268, 8.C.1

Conventional Section: p. 237,
6.A.4.a3

Conventional Section: p. 234,
6.A.2.c2

Conventional Section: p. 234,
6.A.2.c.2

Conventional Section: p. 234,
6.A.2.c.2

Biological Section: p. 24, 7.3
Chemical Section: p. 3, A.01
Biological Section: p. 26, 1.2.12

Nuclear Section: p. 60, 2

Convent i onal

S
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CONVENTIONAL SECTION

DEFINITIONS

Formulated powdered growth media
Fowl plague virus (Avian influenza virus)

FPGA's (Field programmable gate arrays)

FPLA's (Field programmable logic arrays)

Framing camer as, electronic type

Framing camer as, mechanical

Framing tubes

Framing tubes & solid state imaging devices

Francisella tularensis
Freeze drying equipment, steam sterilizable

Frequency agile (frequency hopping) radio equipment
5A.1b.3;

Frequency agile systems

Frequency agile tubes

Frequency hopping development technology

Frequency analyzers (signal analyzers)

Frequency changers (convertersor inverters)

Frequency extenders, mixer s/converters

Freguency network an alyzers
Frequency standards, atomic
Frequency synthesized signal generators

Frequency synthesizer, electronic assemblies

WA- LI ST (00) 1 325
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Biological Section: p. 22,5
Biological Section: p. 26, 1.2.3

Conventional Section: p. 192,
3A.la7

Conventional Section: p. 192,
3.A.1.a.7 Note

Conventional Section: p. 235, 6.A.3;
Nuclear Section: p. 125, 68.3

Conventional Section: p. 235, 6.A.3;
Nuclear Section: p. 125, 67.1

Nuclear Section: pp. 125, 68.4-68.6

Conventional Section: p. 98, 6.A.3;
Nuclear Section; pp. 79-80, 68-9

Biological Section: p. 25, 1.1.20
Biological Section: p. 22, 4.5
Conventional Section: p. 219,
p. 225, 5A.2a5

Conventional Section: p. 225,
5.A.2.a5

Conventional Section: p. 193,
3A.1lb.1l

Conventional Section: p. 222,
5.E.1b.4

Conventional Section: p. 198,
3A2cl

Nuclear Section: p. 133, 84

Conventional Section: p. 195,
3A.1lb7

Conventional Section: p. 199, 3.A.2.e
Conventional Section: p. 199, 3.A.2.g
Conventional Section: p. 199, 3.A.2.d

Conventional Setion: p. 198, 3.A.2.b



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Fuel elements, (irradiated)
reprocessing plant & equipment

Fuel element handling equipment, for nuclear reactors

Fuel element fabrication plant, for nuclear
reactors

Fuel element chopping or shredding machines
Fuel cell air independent power systems

Full Authority Digital Electronic Engine
Control software

Fuming nitric acid, inhibited red (IRFNA)

Functional (truth table) testing equipment,
for integrated circuits

Fungi, plant pathogens

Furnaces, Chemical Vapor Deposition (CVD)
Furnaces

Fusarium oxysporum

Fused silica glass

GA

GaAs phot ocat hodes

Gal nAs phot ocat hodes

Gal | i um organo-netal li ¢ conpounds

Galliuml111/V conmpound substrates,
het ero- epi taxial grown-nulti-I|ayer

Gas bl owers (positive displacenent/
centrifugal /axial flow)
24.3

Gas bl owers, axial flow centrifugal/

WA- LI ST (00) 1 326
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Nuclear Section: p. 104, 51

Nuclear Section: p. 100, 49.3

Nuclear Section: p. 103, 50
Nuclear Section: p. 104, 51.1

Conventional Section: p. 266, 8.A.2

Conventional Section: p. 275, 9.D.3

Missile Section: p. 34,3.3.5.4

Conventional Section: p. 202, 3.B.2.b
Biological Section: p. 20, 1; p. 27,14
Missile Section: p. 47,8.2.3.2
Nuclear Section: pp. 122, 62
Biological Section: p. 27, 1.4.6

Conventional Section: p. 252, 6.C.4.e

Chemical Section: p. 11, B.11

Conventional Section: p.
232, 6.A.2.a.2.a.2.b

Conventional Section: p.
232, 6.A 2. a.2.a.2.b

Conventional Section: p.
204, 3.C.3

Conventional Section: p.
204, 3.C. 1.d

Nucl ear Section: p. 73,



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

posi tive di splacenent/turbo Nucl ear Section: p. 73,
24. 3

Gas centrifuge rotor assenbly equi pnent Nucl ear Section: p. 68, 22

Gas centrifuge isotope separation equi pnent
& conponents Nucl ear Section: p. 68, 22

Gas centrifuge isotope separation plant Nucl ear Section: p. 68, 22
Gas centrifuge plant auxiliary equi pment Nuclear Section: p. 68, 22

Gas centrifuge rotor bal ancing equi prent Nucl ear Section: p. 68, 22

Gas centrifuges Nucl ear Section: p. 68, 22

Gas conpressors UF6/carrier gas (MIS) Nucl ear Section: p. 83,
28. 7

Gas discharge & ion | asers Conventional Section: p.

241, 6.A.5.a.6

Gas krytron tubes Nucl ear Section: p. 128,
74.1

Gas | asers Conventional Section: p.
239, 6.A 5

Gas masks Conventional Section: p.

146, 1. A 4. a

Gas turbine aeroengines, civil non-certified/ supersonic
Conventional Section: p.
269, 9.A 1; M ssile
Section: p. 31, 2.2

Gas turbine blade, manufacturing
or neasuring equi prment Conventional Section: p.
274, 9.B.1;
M ssile Section: p. 31, 2

Gas turbine blade technol ogy Conventional Section: p.
276, 9.E. 3.a.1;
M ssile Section: p. 31, 2.2

Gas turbine brush seal production/test equi pment Convent i onal
Section: p. 274, 9.B.3;
M ssile Section: p. 31, 2.2

Gas turbine conmponents, solid state joining equi prent Conventi onal
Section: p. 274, 9.B.4;
M ssile Section: p. 31, 2.2

Gas turbine engine devel opment

WA- LI ST (00) 1 327
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GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

systens/instrunentation

Gas turbine engi ne devel opnent
control systens or instrunmentation

Gas turbine engine propul sion
syst ens assenbl i es/ conmponents

Gas turbine engine technol ogy

Conventional Section: p.
274, 9.B.2; Mssile
Section: p. 31, 2.2

Conventional Section: p.
274, 9.B.2; Mssile
Section: p. 31, 2.2

Conventional Section: p.
269, 9.A.3; Mssile
Section: p. 31, 2.2

Conventional Section: p.
276, 9.E. 3; Mssile
Section: p. 31, 2.2

Gas turbine engi nes & assenblies/conponents, marine Conventi onal

Section: p. 269, 9.A 2

Gas turbine test/flow nodeling software

Gas turbine (aero engine) test software

Gaseous di ffusion

Gaseous di ffusion barriers, UF6

Gaseous di ffusion enrichment

Gaseous diffusion enrichment auxilary syst
equi prent, conponents

Gaseous di ffusi on housi ngs, UF6

Conventional Section: p.
276, 9.D.4; Mssile
Section: p. 31, 2.2

Conventional Section: p.
276, 9.D. 4

Nucl ear Section: p. 72,

Nucl ear Section: p. 72,
24. 1

Nucl ear Section: p. 72,

ens,
Nucl ear Section: p. 73,

Nucl ear Section: p. 72,
24.2

Gaseous diffusion isotope separation equi pment

& conponents

Gaseous diffusion isotope separation plant

Nucl ear Section: p. 72,

24

24

25

24

Nucl ear Section: p.

72, 24
Gaseous di ffusion plant auxiliary equipnent Nucl ear Section: p.
72, 24

Gaskets, made from fl uoroel astoners

WA- LI ST (00) 1 328
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Conventional Section: p.
145, 1. A l.c



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Gaskets, aircraft/aerospace use Conventional Section: p.
145, 1. A 1l . a

Gate silicon intensifier target (SIT) vidicon tubes Nucl ear
Section: p. 126, 68.4(b)

GB Cheni cal Section: p. 10,
B. 01

GD Chemi cal Section: p. 10,
B. 01

GDMS (d ow di scharge mass spectroneters) Nucl ear Section: p. 91,
31.2

Gear honing, shaving, grinding, cutting,

and fini shing machi nes Conventional Section: p.
166, 2.B.3

Gene probe assay systens Bi ol ogi cal section: p. 23,
6.2

Gener ator systems, neutron Nucl ear Section: p. 131, 78

Generators and other equi pnent for nuclear plants Nucl ear

Section: p. 100, 49

Generators, digital time delay Nucl ear Section: p. 131,
79.1

Generators, high-current pulse for detonators Nucl ear Section: p.
132, 81

Generators, high-speed pul se Nucl ear Section: p. 132, 81

Genetical ly-nodi fi ed m croorgani sns Bi ol ogi cal Section: p. 28,

1.6.1 and 1.6.2

Genetically-nodi fied variants of eukaryotic organi sns
Bi ol ogi cal Section:
p. 28, 1.6.3

Ger mani um hetero-epitaxial grown
mul ti -l ayer substrates Conventional Section: p.
204, 3.C. 1.b

G nmbal s, optical control Conventional Section: p.
238, 6.A.4.d.3

G ass fiber or filamentary materials M ssile Section: p. 45, 8;
Conventional Section: p.
157, 1.C 10.c

G ass fiber, for optical conmunications Conventional Section: p.
220, 5.A 1.c
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GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

G ass matrix reinforced conposite materials Conventional Secti on:
p. 155, 1.C. 7.f; Mssile
Section: p. 45, 8

G ass preforms, for optical fiber production Conventional Secti on:
p. 221, 5.C1

G ass W ndows, nuclear radiation shielding Nucl ear Section: p.
106, 51.5(a)
G ass, high honpbgeneity Conventional Section: p.

252, 6.C. 4.e.3

Glass, vitrified, enameled or lining Chemical Section: p. 19,
Corrosion Resistant Note (i)

G obal positioning system (GPS)

equi pment & conponents Conventional Section: p.
257, 7.A.5, p. 259,
7.p.3.b.2 and p. 273,
9.A. 12.¢c.3; Mssile
Section: p. 42, 6.2.2.3

G obal system for nobil e comunications

(formerly known as Groupe Special e Mbile) Conventional Section:
p. 219,

(GsSM 5.A.1.b.3

GLONASS Conventional Section: p.
257, 7.A.5

d ove boxes Nucl ear Section: p. 109,
52.1; Biological Section:
p. 20, 2.3

G obes, | ong-sl eeved Bi ol ogi cal Section: p. 20,
2.2

G oves, protective Conventional Section: p.

146, 1.A. 4.b

G ow di scharge mass spectroneters (GDMS) Nucl ear Section: p. 91,

31.2

G ycidyl azide polymer (GAP) M ssil e Section: p. 34,
3.3.6.3

Goat pox virus Bi ol ogi cal Section: p. 26,
1.2.13

Gold (Au) netal vapor |asers Conventional Section: p.

240, 6.A.5.a.2.b
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CONVENTIONAL SECTION

DEFINITIONS
Gonyaul ax toxin (saxitoxin) Bi ol ogi cal Section: p. 27,
1.3.12
GPS equi prent M ssile Section: p. 42,
6.2.2.3

GPS (G obal positioning systenm) equi pnent/conponents Conventional
Section: p. 259, 7.D.3.b.2
and p. 273, 9.A 12.c.3;
M ssil e Section: p. 42,

6.2.2.3
Gradi oneters & conmponents, gravity Conventional Section: p.
248, 6.A. 7.c; Mssile
Section: p. 38, 5
Gradi onmeters & conmponents, nagnetic Conventi onal Section:p.

247, 6.A. 6

Graphi cs accel erators or graphics coprocessors Conventional Section:
p. 209, 4.A 3.d

Graphite, fine grain recrystallized bulk Mssile Section: p. 45,

8.1.2

Graphite, nuclear-grade Nucl ear Section: p. 102,
49. 12

Gravineters Conventi onal Section: p.
248, 6. A 7

Gravineters (Gravity neters) & conponents, gravity Convent i onal

Section: p. 248, 6.A. 7.c;
M ssile Section: p. 47,
8.3.2

Gravity meter (gravineters) products

& cal i bration equi prent Conventional Section: p.
251, 6.B.7; Mssile
Section: p. 47, 8.3.2

Gravity meters (gravineters) software Conventional Section: p.
253, 6.D.3.¢g

Grindi ng equi prent, powders Bi ol ogi cal Section: p. 22,
4.6

Gri ndi ng nachi nes, gear Conventional Section: p.
166, 2.B.3 and p. 165,
2.B.1.c

G i ndi ng nmachi nes Nucl ear Section: p. 109,
52.1
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CONVENTIONAL SECTION
DEFINITIONS

Gri ndi ng machi nes

Ground- based primary radar systemns

Ground cl earance, truck/tractor

Conventional Section: p.
165, 2.B.1.c

Conventional Section: p.
249, 6.A.8.b

Conventional Section: p.
273, 9.A 13

Groupe Special e Mbile (now known as d obal System

for Mobile Communications) (GSM

Conventional Section: p.
219, 5.A 1.b.3

GSM (see d obal system for nobil e conmuni cati ons)

Growt h nedia, m crobiological

Guanidine nitrate

Gui dance sets usable in mssiles
Gun systens

Gyro dynani ¢ bal ance stations

Gyro, ring |aser

Gyro tuning test stations

Gyro run-in/mtor test stations

Gyro evacuation/fill stations

Gyro-astro conpasses & devices

Gyros

WA- LI ST (00) 1
01-12-0

332

Bi ol ogi cal Section: p. 22,
5

Conventional Section: p.
159, 1.C. 11l.c

M ssile Section: p. 30, 1.2
Nucl ear Section: p.125, 66

Conventional Section: p.
258, 7.B.3 Note; Mssile
Section: p. 41, 5.5.3

Conventional Section: p.
258, 7.B.2

Conventional Section: p.
258, 7.B.3 Note; Mssile
Section: p. 41, 5.5.2

Conventional Section: p.
258, 7.B.3 Note; Mssile
Section: p. 41, 5.5.4

Conventional Section: p.
258, 7.B.3 Note; Mssile
Section: p. 41, 5.5.5

Conventional Section: p.
257, 7.A.4; Mssile
Section: p. 39, 5.1.2

Conventional Section: p.
256, 7.A.2; p. 258, 7.B.2;
p. 258, 7.B.3 Note; p. 260,
7.E. 4. a.4



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Gyros & gyro conponents

Gyr oscope production/
manuf act uri ng/ test equi pment

H

Haf ni um

Conventi onal Section

256,

7.A.2; Mssile

Section: p. 39, 5.1, 5.

Conventional Section:

256,

7.B.3; Mssile

Section: p. 40, 5.4

Chemical Section: p. 11,

B. 04

Nucl ear Section: p. 62, 9

Haf ni um oxi de (hafnia) (Hf O2) nmade/coated crucibles Nucl ear

Haf ni um nmetal , alloys & conpounds

Haf ni um fl uoride (HfF4) gl ass

Hair type absorbers

HAN (Hydr oxyl anmoni um ni trate)

Handl i ng equi prent for propellants

and their constituents

Handl i ng systens, sem conductor wafers

Hant a virus

Hant aan virus

HAP (Hydr oxyl ammoni um per chl or at e)

Header pi ping systens

Headi ng sensors, towed hydrophones

Headi ng sensors
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Section: p. 130, 77.1(e)

Nucl ear Section: p. 62,

Conventional Section:

252,

6.C 4. e

Conventional Section:

148,

M ssil e Section:

1.C.1.a Note 1. 3a;

Conventional Secti on:

160,

M ssil e Section:

1.C 12.0

Conventional Section:
201, 3.B. 1.e

p.

p.
p. 51,

p.

p.

9

9.3

p. 37, 4.1

Bi ol ogi cal Section: p. 26,
1.2.14

Bi ol ogi cal Section: p. 26,
1.2.14

Conventional Section:

160,

1.C12.0

p.

Nucl ear Section: p. 74,

25.2

and p. 77, 26.8

Conventional Secti on:

231,

6.A.1.a.2.b.3

Conventional Section:

231,

6.A.1.a.2.d

p.

p.



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Heat exchangers for cooling UF6 Nucl ear Section: p. 73,
24.5

HEU (See Highly Enriched Uranium Nucl ear Section: p. 59, 1.3
and p. 90, 30.7 Techni cal
Not e

Heat exchangers for use in nuclear reactors Nucl ear Section: p.
101, 49.9

Heat exchangers for use in separating isotopes of
uranium plutonium or other fissile, fissionable,
or fertile materials Nucl ear Section: p. 81, 28

Heat exchangers & condensers, corrosion resistant Chem cal
Section: p. 17, 10.4.1.2

Heat exchangers (aerodynam c separation) Nuclear Section: p. 76,

26.5
Heat exchangers, cryogenic Nucl ear Section: p. 81, 28
Heat pipe cooled mrrors Conventional Section: p.

246, 6.A.5.e.1

Heat source materials (nhuclear heat sources) Conventional Section:
p. 161, 1.C.14; Nuclear
Section: p. 59, 1.2 and 1.3

Heat transfer surface area Chemi cal Section: p. 17,
10.4.1.2

Heavy water (Deuterium oxide) Nucl ear Section: p. 92, 34
Heavy wat er concentrati on equi pnent Nucl ear Section: p. 92, 34

Heavy wat er production plant, equi pment & conponents Nucl ear
Section: p. 92, 34

Heavy wat er upgrade systens Nucl ear Section: p. 94,
34.8

Hel i copt er system devel opnent technol ogy Conventional Section: p.
261, 7.E. 4.c

Hel i copter power transfer system technol ogy Conventional Secti on:
p. 278, 9.E 3.d

Hel i um enriched (Helium 3) Nucl ear Section: p. 65, 19

Helium refrigeration units Nucl ear Section: p. 96, 36

Hel i um 3 Nucl ear Section: p. 65, 19
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CONVENTIONAL SECTION
DEFINITIONS

Hel i x Tubes Conventional Section: p.
193, 3.A 1.b.1.a.5

Hel mi nt hospori um oryzae (Cochli obol us m yabeanus) Bi ol ogi cal
Section: p. 27, 1.4.3

Hel net s Bi ol ogi cal Section: p. 21,
2.6
Hem shel | di nensional inspection equi pnent/systens Convent i onal

Section: p. 169, 2.B.6.c;
Nucl ear Section: p. 118,
54.2(c)

HEPA filters Bi ol ogi cal Section: p. 21,
2.4

Het ero-epitaxial grown multi-Ilayer substrates Conventional Section:
p. 204, 3.C. 1

Het er o- structure sem conductor technol ogy Conventional Section: p.
206, 3.E.2.b and 3.E. 3.b

Hexahydro-1, 3,5-trinitro-1,3,5- triazine Conventional Section: p.
160, 1.C 12.n

Hexani trostil bene (HNS) Nucl ear Section: p. 129,
76. 4; Conventional Section:
p. 159, 1.C. 12.b

Hexani t rohexaazai sowrt zitane (CL-20; HNI'W

Hexani t rohexaazai sowrtzitane (CL-20; HNI'W

Hexogen(e) Conventional Section: p.
160, 1.C. 12.n

Hi gh energy density propellants M ssile Section: p. 35,
3.3.6.7.2

Hi gh- ef fici ency stage contactor Nucl ear Section: p. 93,
34.4

Hi gh energy storage capacitors Conventional Section: p.

196, 3. A 1.e.2; Nuclear
Section: p. 128, 75

Hi gh expl osi ves Nucl ear Section: p. 129, 76
Hi gh power el ectron beam guns Nucl ear Section: p. 88, 30

Hi gh- pressure anmoni a- hydrogen exchange towers Nucl ear Section: p.
92, 34

Hi gh- speed pul se generators Nucl ear Section: p. 127, 74
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n
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CONVENTIONAL SECTION
DEFINITIONS

Hi gh- speed caner as Conventional Section: p.
235, 6. A.3; Nuclear
Section: p. 125, 68

Hi gh-vel ocity gun systens Nucl ear Section: p. 125, 66

Hi gh vol tage power supplies for ion sources Nucl ear Section: p.
89, 30.2

Hi ghly Enriched Urani um ( HEU) Nucl ear Section: p. 59, 1.3

HI PS (Hot |sostatic Presses) Conventional Section: p.

166, 2.B.4; Mssile
Section: p. 47, 8.2.3.1;
Nucl ear Section: p. 119, 55

HMX Conventional Section: p. 159, 1.C.12.a

HMX See Cycl otetramet hyl enetetranitram ne Nucl ear Section: p.
129, 76.1

HNIW (Hexanitr ohexaazaisowurtzitane) Conventiond Section: p. 160, 1.C.12.x

HNS Hexanitrostil bene Nucl ear Section: p. 129,

76. 4; Conventional Section:
p. 159, 1.C. 12.b

Hog chol era virus (sw ne fever virus) Bi ol ogi cal Section: p. 26,
1.2.42
Hoi st s Conventional Section: p.

274, 9.A 13.6

Hol di ng or storage vessels, critically safe

& resistant to nitricacid Nucl ear Section: p. 105,

51.4

Hol | ow cyl i nder centrifugal bal anci ng machi nes Nucl ear Section: p.
121, 57

Honi ng machi nes, gear Conventional Section: p.
166, 2.B. 3

Hoppi ng code generation capability, equipment with Convent i onal

Section: p. 225, 5.A . 2.a.5
Hot cells Nucl ear Section: p. 97,

I ntroductory Note 2; p.

106, 51.5; and p. 108, 51.6

Hot cell mani pul ators Nucl ear Section: p. 106,
51.5

Hot isostatic densification technol ogy/data,
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CONVENTIONAL SECTION
DEFINITIONS

Al / Ti / Super al | oys Conventional Section: p.
171, 2.E.3.b.2.d

Hot isostatic presses (H PS) Conventional Section: p.
166, 2.B.4; Mssile
Section: p. 47, 8.2.3.1;
Nucl ear Section: p. 119, 55

Hot cap sealers (sem -automatic or automatic)
for ceramc mcrocircuit packages Conventional Section: p.
203, 3.B.2.e.5.¢c

Housi ng/ reci pi ents, centrifuge Nucl ear Section: p. 70,
22.2(e)

Housi ngs separation el ement Nucl ear Section: p. 76,
26.6

Hovercraft (surface-effect vehicles) Conventional Section: p.

263, 8. A 1.f and 8. A 1.¢g

HN1 Cheni cal Section: p. 13,
B. 06

HN2 Cheni cal Section: p. 13,
B. 06

HN3 Chemical Section: p. 13,
B. 06

HTPB (Hydroxy-term nated pol ybut adi ene)

propel l ant additive M ssil e Section: p. 34,

3.3.6.2

Hul | penetrators/connectors, fiber optic Conventional Section: p.
264, 8.A. 2.c

Human i nfl uenza virus Bi ol ogi cal Section: p. 26,
1.2.15
Hybrid integrated circuits Conventional Section: p.

190, 3. A 1l.a Note 2

Hybrid conmputer electronic systens/electronic

assenblies Conventional Section: p.
207, 4.A.2; Mssile
Section: p. 48, 8.4.1

Hybrid rocket propul sion systens Conventional Section: p.
272, 9.A.9; Mssile
Section: p. 29, 1.1.3

Hybri d conputers & conponents Conventi onal Section: p.
207, 4.A.2; Mssile
Section: p. 48, 8.4.1
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CONVENTIONAL SECTION

DEFINITIONS

Hydraulic cylinders (for trucks, cranes, hoists) Conventi onal
Section: p. 274, 9.A 13.b

Hydraul i ¢ conmponents (for trucks, cranes, hoists) Convent i onal
Section: p. 274, 9.A 13.b

Hydraulic fluids Conventional Section: p.
153, 1.C.6.a

Hydraul i ¢ pressing, direct-acting technol ogy Conventional Section:
p. 171, 2.E.3.b.1.c

Hydraulic stretch-form ng machi nes and dies technol ogy

Conventional Secti on:

p. 172, 2.E.3.¢c

Hydr azi ne Conventional Section: p.
160, 1.C. 12.1; Mssile
Section p. 32, 3.1.1

Hydrazi ne hydrate (hydrazi ne nonohydrate) M ssile Section p. 32,
3.1.1

Hydrazi ne perchl orate Conventional Section: p.
160, 1.C 12.1

Hydri des of Antinony, arsenic & phosphorus Conventional Secti on:
p. 204, 3.C. 4

Hydr odynami ¢ experi nent equi pnent Nucl ear Section: p. 124, 64

Hydrocl ave tenperature, pressure or

at nosphere regul ati on technol ogy M ssile Section: p. 44,
7.1.3.5

Hydr odynam ¢ codes Nucl ear Section: p.126, 70

Hydr odynami c experinents specialized

equi pnent theref or Nucl ear Section: p. 124, 64

Hydrof oi | vessels Conventional Section: p.
263, 8.A 1.h

Hydrofoils Conventional Section: p.
266, 8. A 2. m p. 267,
8.A. 2.0.1

Hydr ogen Nucl ear Section: p. 95,

34.13

Hydr ogen cryogenic distillation colums Nucl ear Section: p. 95,

34.14
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Hydr ogen cyani de Chemi cal Section: p. 4,
A 11
Hydrogen distillation plant Nucl ear Section: p. 92, 34
Hydrogen fluoride Chemi cal Section: p. 6,
A 25
Hydrogen fluoride (HF) |asers Conventional Section: p.

241, 6.A. 5.a.5.a

Hydrogen isotope storage & purification systens Nucl ear Section:
p. 96, 36.2(b)

Hydr ogen peroxi de M ssile Section p. 34,
3.3.5.5

Hydrogen refrigeration units Nucl ear Section: p. 96,
36.2(a)

Hydr ogen sul phi de-wat er exchange tray col ums Nucl ear Section: p.
95, 34.13

Hydr ogen sul phi de-wat er exchange pl ant Nucl ear Section: p. 92, 34

Hydr ogen sul phi de gas conpressors Nucl ear Section: p. 93,
34.2

Hydr ogen sul phi de-wat er

exchange equi pment & conponents Nucl ear Section: p. 92, 34

Hydrogen-cryogenic distillation columns Nuclear Section: p. 95, 34.14

Hydrophone arrays, towed acoustic Conventional Section: p. 230,

6.A.1a2b

Hydr ophone arrays (towed) acoustic
data processing source code Conventional Section: p.
253, 6.D.3.a.2

Hydr ophones Conventional Section: p.
230, 6.A. 1l.a.2.a

4-hydroxybenzoic acid Conventional Section: p. 156,
1.C.8b.2.c

3- Hydr oxy-1-net hyl pi peri dine (and protonated salts) Chenmi cal
Section: p. 9, A 46

6-hydr oxy-2-naphthoic acid Conventional Section: p. 156,
1.C.8b.2b

Hydroxy-term nated pol ybut adi ene ( HTPB) M ssile Section: p. 34,
3.3.6.2
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Hydr oxyl anmoni um nitrate (HAN)

Hydr oxyl anmoni um perchl orate (HAP)

ICP/MS (Inductively coupled plasma mass
spectrometers)

111/V compound substrates, gallium or indium

I'l'lum nator, range-gated, underwater

Image intensifier tubes & components

Imageintensifier tubes, direct view

Imaging cameras

I mge intensifier tubes

Imaging camer as with focal plane arrays

Imaging camer as with image intensifiers

Imaging equipment, visible & infrared

Imaging sensor s, multispectral and monospectral
Imaging systems, underwater electronic
Immunological assay systems

Implosion systems development equipment

Impregnated cathodes for electronic tubes

IMU (Inertial Measurement Unit) module tester

IMU (Inertial Measurement Unit) platform
balance fixture
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Conventional Section: p.
160, 1.C. 12.0

Conventional Section: p.
160, 1.C 12.0

Nuclear Section: p. 91, 31.1
Conventional Section: p. 204, 3.C.1.d.

Conventional Section: p.
265, 8.A. 2.d.2

Conventional Section: p. 232,
6.A.2.a.2 and p. 265, 8.A.2.c.1

Conventional Section: p. 234,
6.A.2.c.1

Conventional Section: p. 236, 6.A.3.b

Conventional Section: p.
265, 8.A.2.d.1.c.2

Conventional Section: p. 236,
6.A.3b.4

Conventional Section: p. 236,
6.A.3.b.3

Conventional Section: p. 234, 6.A.2.c
Conventional Section: p. 233, 6.A.2.b
Conventional Section: p. 265, 8.A.2.f
Biological Section: p. 22, 6.1

Nuclear Section: p.124

Conventional Setion: p. 194,
3.A.lb.lc

Missile Section: p. 40, 5.5.1;
Conventional Section: p. 258, 7.B.1

Missile Section: p. 41, 5.5.1.3;
Conventional Section: p. 258, 7.B.1
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CONVENTIONAL SECTION

DEFINITIONS

IMU (Inertial Measurement Unit) platform tester

IMU stable element handling fixture

Incinerators designed to destroy toxic chemicals
Independent (air) power systems underwater
Indium organo-metallic compounds

Indium 111/V compounds substrates

Induction coil magnetometers

Induction furnace, controlled environment inert gas
Induction furnace, vacuum

Inductively coupled

Inductively coupled plasma mass spectrometers
(ICPIMS)

Inertial navigation, systems/equipment/components

Inertial navigation system softwar e, source code

I nfectious haemor r hagic conjunctivitisvirus

Information security equipment, software for
the development, production or use of

Information security technology support software
Information security systems/equipment/devices
Information security technology

Information security— test, inspection, and
production equipment

Infrared sensors, industrial
Initiation systems, single or multipoint (electric)
Inorganic overlay coating application technology

Inorganic fibers & filamentary materials

WA- LI ST (00) 1 31
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Missile Section: p. 40, 5.5.1.1;
Conventional Section: p. 258, 7.B.1

Missile Section: p. 41, 5.5.1.2;
Conventional Section: p. 258, 7.B.1

Chemical Section: p. 18, 10.4.6
Conventional Section: p. 266, 8.A.2
Conventional Section: p. 204, 3.C.3.a
Conventional Section: p. 204, 3.C.1.d
Conventional Section: p. 247, 6.A.6.b
Nuclear Section: p. 122, 62.1

Nuclear Section: p. 122, 62.1

Nuclear Section: p. 91

Nuclear Section: p. 91, 31.1

Conventional Section: p. 256, 7.A.1,
7.A.3; Missile Section: p. 39, 5.1

Conventional Section: p. 259, 7.D.2;
Missile Section: p. 39, 5.1

Biological Section: p. 26, 1.2.16

Conventional Section: p. 226, 5.D.2.a
Conventional Section: p. 226, 5.D.2.b
Conventional Section: p. 224,5.A.2.a

Conventional Section: p. 227, 5.E.2

Conventional Section: p. 226, 5.B.2
Conventional Section: p. 234, 6.A.2.c
Nuclear Section: p. 126, 71
Conventional Section: p. 172, 2.E.3.f

Conventional Section: p. 157, 1.C.10.c
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CONVENTIONAL SECTION
DEFINITIONS

Inspection equipment (linear-angular for hemishells) Conventional Section: p. 169, 2.B.6.c;

I nspection equipment for composite materials

I nspection machines dimensional

Instruction generators for machine tools-technology

Instrument calibration source

Instrumentation for gasturbine development

Instrumentation for wind tunnels

Instrumentation systems, inertial navigation

Instrumentation cameras
Instruments, detection, measurement, recording
Integrated circuit test equipment, microwave

Integrated circuit test equipment, capable of
Performing functional (truth table) testing

Integrated circuit, masks

Integrated circuits, compound semiconductor

Integrated circuits, custom

Integrated circuits, general purpose

Integrated circuits, microwave

Integrated circuits, radiation hardened

Integrated circuits and assemblies
manufacturing equipment and systems

Integrated circuit and assembly testing equipment

Integrated circuit computer-aided-design
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Nuclear Section: p. 118, 54.2
Conventional Section: p. 147, 1.B.1.f
Nuclear Section: p. 112, 52.6, Note p.
117, 54; p. 118, 54.1; p. 118, 54.2, Note
Conventional Section: p. 172, 2.E.3.d
Nuclear Section: p. 59

Conventional Section: p. 274, 9.B.2;
MissileSection: p. 31, 2.2

Conventional Section: p. 274, 9.B.5;
Missile Section: p. 50, 9.1.2

Conventional Section: p. 256, 7.A.3;
Missile Section: p. 39, 5.1

Conwentional Section: p. 235, 6.A.3.a
Chemical Section: p. 18,10.4.7

Conventional Section: p. 202, 3.B.2.c

Conventional Section: p. 202, 3.B.2.b
Conventional Section: p. 202, 3.B.1.g

Conventional Section: p. 192,
3A.lall

Conventional Section: p. 192,
3.A.1lal0

Conventional Section: p. 190, 3.A.1.a

Conventional Section: p. 194,
3A.1b.2

Conventional Section: p. 190,
3.A.l.al; Missile Section: p. 52, 9.4.1;
Nuclear Section: p. 106, 51.5
Conventional Section: p. 203, 3.B.2.e

Conventional Section: p. 203, 3.B.2.e
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CONVENTIONAL SECTION

DEFINITIONS

(CAD) software

Integrated circuits and assemblies inspection
or testing equipment and systems

Integrated flight instrument systems/components

Integrated system source code, avionic/mission systems

Integration softwarefor expert systems

Integration technology for flight management systems

I nter connect equipment (Computer)

Interlacing machines

Intrinsic magnetic gradiometers
Inver se synthetic apertureradar (ISAR)
Inverters (Frequency changers or converters)

lon

lon accelerators
lon assisted resistive heating

Physi cal Vapour Deposition (PVD)

lon beam equipment for mask
making/semiconductor devices
lon beam sensitive resist materials
lon collector plates

lon collectors (EMIS)

lon exchange

lon exchange columns
lon exchange

lon exchange enrichment

lon excitation

WA- LI ST (00) 1
01-12-0

Conventional Section: p. 205, 3.D.3

Conventional Section: p. 203, 3.B.2.e
Missile Section: p. 39,5.1.1

Conventional Section: p. 259, 7.D.3.c;
Missile Section: p. 39, 5.1.1

Conventional Section: p. 172, 2.E.3.e

Conventional Section: p. 261,
7.E.4b.5

Conventional Section: p. 209, 4.A.3.9

Conventional Section: p. 147, 1.B.1.c;
Missile Section: p. 44,7.1.2

Conventional Section: p. 247, 6.A.6
Conventional Section: p. 249, 6.A.8.f
Nuclear Section: p. 72, 23.4

Nuclear Section: p.71, 75 77, 80,
83, 87, 88
Nucl ear

Section: p. 133, 87

Conventi onal
175, 2.E. 3.f.

Section: p.
table 1.B. 2

Conventiona Section: p. 202,
3.B.1f.2

Conventional Section: p. 204, 3.C.2.b
Nuclear Section: p. 88, 30.1(b)
Nuclear Section: p. 88

Nuclear Section: p. 80

Nuclear Section: p. 80
Nuclear Section: p. 78

Nuclear Section: p. 87
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CONVENTIONAL SECTION
DEFINITIONS

| on excitation coils

lon-exchange resins/adsor bents fast-reacting

lon Inplantation

lon implantation equipment

lon implantation production equipment
lon lasers

lon or laser beam lithography mask or
reticle fabrication equipment

lon plating

lon plating production equipment

Nuclear Section: p. 87

Nuclear Section: p. 80

Conventional Section: p.
179, 2. E.3.f. table 1.G

Conventional Section: p. 200, 3.B.1.b
Conventional Section: p. 167, 2.B.5.b

Conventional Section: p. 241,
6.A.5.a.6

Conventional Section: p. 202, 3.B.1.f.2

Conventional Section: p.
175, 2.E. 3.f. table 1.B.2

Conventional Section: p. 168, 2.B.5.9

Il on sources, electronagnetic isotope separators

lon sour ces, single or multiple

lon-enhanced diffusion equipment

lon -exchange columns

lon-exchangeisotope separ ation plant
lon -exchange processing equipment
lon-exchange reflux systems
lon-exchangeresins, fast acting

lon-exchange separation process equipment
& components

Irradiated fuel element

I rradi ated nucl ear fuel (prohibited)
O-Isobutyl methylphosphonocyanidate

Isolator s capable of use with biological agents

O-l sopropyl methylphosphonochloridate
(Chlorosarin)

WA- LI ST (00) 1 344

01-12-0

Nuclear Section: p. 71, 23.3

Conventional Section: p. 203,
3.B.2e2

Nuclear Section: p. 78, 27.1 and p. 80,
217

Nuclear Section: p. 78, 27
Nuclear Section: p. 78, 27
Nuclear Section: p. 80, 27.8

Nuclear Section: p. 80, 27.6

Nuclear Section: p. 78, 27

Nuclear Section: p. 104

Nucl ear Section: p. 59, 1.4
Chemical Sedion: p. 16, B.20
Biological Section: p. 20, 2.3

Chemical Section: p. 14, B.11

Nucl ear Sectio



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

O-I'sopropyl methylphosphonofluoridate (Sarin) Chemical Section: p. 10, B.01

I sostatic presses characteristics Nucl ear Section: p. 120,
55.1

I sostatic presses (dies, noulds and controls) Nucl ear Sectio

I sostatic presses, hot Conventional Section: p. 166, 2.B .4;
Nuclear Section: p. 119, 55

I sotope Nuclear Section: p. 235, 59

I sotopic analysis collector system Nuclear Section: p. 71, 75, 77, 83

| sotope separ ation plants Nuclear Section: p. 68

| sotope separ ation process, molecular laser Nuclear Section: p. 81, 28

I sotope separ ation process, chemical exchange Nuclear Section: p. 78, 27

| sotope separ ation process, atomic vapor laser Nuclear Section: p. 81, 28

| sotope separ ation process, electromagnetic Nuclear Section: p. 88, 30

I sotope separation process, plasma Nuclear Section: p. 86, 29

| sotope separation process, gas centrifuge géjclear Section: p. 68, 22 and p. 70,

| sotope separ ation process, | on-exchange Nuclear Section: p. 78, 27

| sotope separation plant, auxiliary systems,

equipment, components Nuclear Section: p. 70, 23
-J-
Japanese encephalitis virus Biological Section: p. 26, 1.2.17
Jet —avator Missile Section: p. 30, 1.3.4.3
Jet vane, thrust vector control sub-systems Missile Section: p. 30, 1.3.4.1
Jet engines/components, pulse Missile Section: p. 29, 1.1.2
Josephson effect devices Conventional Section: p. 247,
6.A.6.h.1
Joule Thomson self-regulating minicoolers Conventional Section: p. 234,
6.A.2.d.2.b
Junin virus Biological Section: p. 26, 1.2.18
-K-
WA- LI ST (00) 1 345

01-12-0



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

K-55 (2,4,6,8-tetranitro-2,4,6,8
tetraazabi cycl o[ 3, 3, 0] - oct anone- 3)

Conventional
160,

Section: p.
1.C. 12. ug

K-6 (2,4,6-trinitro-2,4,6-triazacycl ohexanone)

Kerr or Pockel cells, electro-optical shuttering

Nuclear Section: p. 126, 68.4

ket o-bicyclic HW (2,4,6,8-tetranitro-2,4,6, 8-

tetraazabi cycl o[ 3, 3, 0] - oct anone- 3)

Convent i onal
160, 1.C 12.u

Section: p.

Keto- RDX (2,4,6-trinitro-2,4,6-triazacycl ohexanone)

Kick motors (spacecr aft)

Krypton ion lasers

Krytron tubes, gas
Kyasanus Forest virus

-L-
Laminate or composite development software

Laminates & composite structures, organic
metal or carbon

L aminates, rockets/propulsion systems/space vehicles

Land inertial navigation equipment

L and based gravity meters production equipment

Laser based enrichment plants

Laser based linear position feedback units

Lasersgreater than 100 mW

Laser based measuring instruments

WA- LI ST (00) 1 346
01-12-0

Conventional Section: p. 269, 9.A .4;
Missile Section: p. 31, 2.1

Conventional Section: p. 241,
6.A.5.a.6

Nuclear Section: p. 128, 74.1

Biological Section: p. 26, 1.2.19

Conventional Section: p. 161, 1.D.2;
MissileSection: p. 43, 7

Conventional Section: p. 145, 1.A.2;
Missile Section: p. 43,7

Missile Section: p. 43, 7

Conventional Section: p. 256, 7.A.3;
Missile Section: p. 38,5

Conventional Section: p. 251, 6.B.7;
Missile Section: p. 47, 8.3.2

Nuclear Section: p. 81

Conventional Section: p. 170, 2.B.8.3;
Nuclear Section: p. 111, 52.6b

Conventional Section: p. 246,
6.A.5.d.5

Conventional Section: p. 168,
2.B.6.b.1.c.1; Nuclear Section: p. 118,
54.2

Conventi onal

Conventi onal

(n

n



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Laser beam cutting machines (CNC)

Laser beam equipment for mask
making/semiconductor devices

Laser communication technique technology

Laser diagnostic equipment

Laser diodes

Laser diodes designed for telecommunication

Laser gyro mirror characterization equipment

Laser isotope plant, systems, equipment & components

L aser isotope separ ation systems, equipment
& components

Laser radar altimeters
Laser radar or Light Detection & Ranging
(LIDAR) equipment

Laser ring gyro test equipment

L aser, technology

Conventional Section: p. 166,
2.B.1l.el.c; Nuclear Section: p. 104,
51.1 and p. 110, 52.2

Conventional Section: p. 202, 3.B.1.f.2

Conventional Section: p. 222,
5.E.1.b.2

Conventional Section: p. 246, 6.A.5.f.2
Conventional Section: p. 241, 6.A.5.b
Conventional Section: p. 220,5.A.1.c
Missile Section: p. 40, 5.4.1

Nuclear Section: p. 81, 28

Nuclear Section: p. 81, 28

Missile Section: p. 42, 6.2.2.1
Conventional Section: p. 249, 6.A.8.k;
Missile Section: p. 42,6.2.2.1

Conventional Section: p. 258, 7.B.2;
Missile Section: p. 40, 5.4.1

Conventional Section: p. 254, 6.E.3.e

Laser system to reduce backscatter effects

Conventional Section: p.

6.A.5.b.3

Laser, semniconductor, individual arrays

242,
Laser, sem conductor, nultiple-transverse node
Laser, sem conductor, single-transverse node
Lasers

Lasersor laser systems, uranium isotope separ ation
L assa fever virus

Lathes(CNC)

Launch support equipment

WA- LI ST (00) 1
01-12-0

347

Conventional Section: p. 239, 6.A.5;
Nuclear Section: p. 84, 28.13

Nuclear Section: p. 81, 28
Biological Section: p. 26, 1.2.20

Conventional Section: p. 164, 2.B.1.3;
Nuclear Section: p. 109, 52

MissileSection: p. 47, 8.3

Convent i onal

Convent i onal

Conventi onal

S

S

S



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

L aunch vehicle components/structures
Lensesfor radiation hardened TV cameras
LEU (See Low Enriched Uranium)

Leveling/stabilization (for trucks)

Lewisite 1

Lewisite 2

Lewisite 3

Lidar equipment (Laser radar)

Lift fans, for surface effect vessels
Light gas guns (Multistage) systems
Light systems, underwater

Light -weight reduction gearing, marine transmissions

Lightweight composite or foam mirror structures

Lightweight monolithic mirrors

Lightweight turbofan/turbojet engires

Linear voltage displacement transformer
(LVDT) based instruments

Linear position feedback unitsor sensors

Linear measuring equipment/instruments

Li near neasuring systens,

Linear focal planearrays

WA- LI ST (00) 1
01-12-0

non-contact type

Missile Section: p. 47, 8.3
Nuclear Section: p. 106, 51.5(b)
Nuclear Section: p. 59

Conventional Section: p. 274, 9.A.13.b

Cheni cal Section: p. 12,
B. 05
Cheni cal Section: p. 12,
B. 05
Chemical Section: p. 12,
B. 05

Conventional Section: p. 249, 6.A.8.k;
Missile Section: p. 42,6.2.2.1

Conventional Section: p. 266, 8.A.2.1
Nuclear Section: p. 125, 66
Conventional Section: p. 265, 8.A.2.g

Conventional Section: p. 267,
8.A.2.0.1d

Conventional Section: p. 237,
6.A.4.a3

Conventional Section: p. 237,
6.A.4.a.2

Missile Section: p. 31, 2.2

Conventional Section: p. 168,
2.B.6.b.1.b; Nuclear Section: p. 118,
54.2(a)

Conventional Section: p. 170, 2.B.8.3;
Nuclear Section: p. 111, 52.6(b)

Conventional Section: p. 168,
2.B.6.b.1; Nuclear Section: p. 118,
54.2

Conventional Section: p. 233,
6.A.2.a3

Convent i onal

S



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Linear-angular inspection equipment for hemishells

Linearity
Liquefaction stations
Liquiddiquid
centrifugal contactors
exchange columns

Liquid oxidizers, various nitrous oxides

Liquid or water jet cutting machines (CNC)

Liquid uranium

Liquid Uranium handling systems (cooled crucibles)
Liquid uranium metal

Liquid uranium metal handl ing systems
Liquidlasers

Liquid rocket propulsion systems & components

Liquiddiquid exchange columns, for lithium amalgams
Lithium
Lithium 6 separation

Lithium metal, alloys, compounds,
mixtures, products or devices

Lithium isotope separation facilities, gant
and equipment

Lithium amalgam electrolysiscells
Lithium amalgam pumps
Li t hogr aphi ¢ processing simul ator

Lithography equipment, mask making for
semiconductor wafer-processing

WA- LI ST (00) 1
01-12-0

349

Conventional Section: p. 169, 2.B.6.c;
Nuclear Section: p. 118, 54.2c

Nuclear Section: p.118, 119
Nuclear Section: p.74, 77, 84
Nuclear Section: p. 78, 79

Nuclear Section: p. 79

Nuclear Section: p. 78

Missile Section: p. 33, 3.3.5
Conventiona Section: p. 166,
2.B.1.e.l.a; Nuclear Section: p. 110,
52.2c

Nuclear Section: p. 81

Nuclear Section: p. 130, 77
Nuclear Section: p. 81

Nuclear Section: p. 81
Conventional Section: p. 245, 6.A.5.d

Conventional Section: p. 269, 9.A.5,
9.A.6; Missile Section: p. 29, 1.1.1

Nuclear Section: p. 78, 27.1
Nuclear Section: p. 62, 95, 96

Nuclear Section: p. 95

Nuclear Section: p. 62, 10

Nuclear Section: p. 95, 35
Nuclear Section: p. 96, 35.2¢c
Nuclear Section: p. 96, 35.2b
Conventional Section: p.

205, 3.D.3.b.3

Conventional Section: p. 201, 3.B.1.f
and p. 203, 3.B.2.e



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Location & object detection systems, acoustic Conventional Section: p. 228,

6.A.l.a.lb

Logic arrays, field programmable (FPLA) Convention al Section: p. 192,

L ogic processors and assemblies

Loupingill virus

L ow-bed (low-boy, low-loader) trailers

Low Enriched Uranium

Lubricating materials

LVDT (Linear voltage displacement
transformer) based instruments

Lymphocytic choriomeningitis virus
Lyophilisation equipment

Lyssa virus (Rabies virus)

Machine header piping
Machine header piping systems

Machi ne tool definitions

M achine tools, E-beam

Machinetools, |laser

Machinetools, numerically controlled

M achinetools, water/other liquid jet

Machine tool components and assemblies for equipment

WA- LI ST (00) 1
01-12-0

350

3A.la7

Conventional Section: p. 208, 4.A.3.d
Biological Section: p. 26, 1.2.21
Conventional Section: p. 273, 9.A.13
Nudear Section: p. 59

Conventional Section: p.
153, 1.C. 6; p.153, 1.C6.b

Conventional Section: p. 168,
2.B.6.b.1.b; Nuclear Section: p. 118,
54.2a

Biological Section: p. 26, 1.2.22
Biological Section: p. 22, 4.5

Biological Section: p. 26, 1.2.23

Nuclear Section: p. 71
Nudear Section: p. 71

Nucl ear Section: pp. 113-
117, 52.8

Conventional Section: p. 166,
2.B.1.e.1.b; Nuclear Section: p. 110,
52.2

Conventional Section: p. 166,
2.B.1.el.c; Nuclear Section: p. 110,
52.2

Conventional Section: p. 164, 2.B.1;
Nuclear Section: p. 110, 52.2

Conventional Section: p. 166,
2.B.1.el.a; Nuclear Section: p. 110,
52.2



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

for which review isrequired by 2.B.6 & 2.B.7

Machinetoolsfor grinding (CNC)

Machi ne tools for renoving netal s
Machi ne tools for turning
Machinetool instruction

generators - development technology

Machine tool rotary position feedback units

Machinetool spindles

Conventional Section: p. 170, 2.B.8;
Nuclear Section: p. 119, 55 and p.
117,54

Conventional Section: p. 165, 2.B.1.c;
Nuclear Section: p. 110,52.3

Conventional Section: p.
166, 2.B.1l.e

Conventional Section: p.
164, 2.B.1.a
Nuclear Section: p. 110, 52.3

Conventional Section: p. 170, 2.B.8.b;
Nuclear Section: p. 112, 52.6¢c

Conventional Section: p. 170, 2.B.8.c;
Nuclear Section: p. 111, 52.6a

Machi ne tool s, conponents and sub-assenblies

Machi ne tools , two or nore axes,

contouring with electronic devices

Machinesfor milling (CNC)

Machinesfor turning (CNC)

Machining centers (CNC)
Machupo virus

Magnaporthe grisea
(pyricularia grisea/pyricularia oryzae)

Magnesi um
Magnesium (high purity)

Magnesium alloy, powder or particulate form

Magnesium alloys

WA- LI ST (00) 1
01-12-0

si mul t aneous

Nucl ear Section: p. 109,
52.2

Conventional Section: p. 165, 2.B.1.b;
Nuclear Section: p. 110, 52.3

Conventional Section: p. 164, 2.B.1.3;
Nuclear Section: p. 110, 52.3

Nuclear Section: p. 111, 52.6

Biological Section: p. 26, 1.2.24

Biological Section: p. 27, 1.4.7

Nucl ear Section: p. 62, 11
Nuclear Section: p. 62, 11

Conventional Section: p. 151,
1.C.2.c.1.e; Missile Section: p. 33,
3.3.1

Conventional Section: p. 151,
1.C.2.b.5; Nuclear Section: p. 62, 11;
Missile Section: p. 33, 3.3.1

Nucl ear

Sectio



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Magnesium, metal and alloys of

Magnesium oxide (MgO) made or coated crucibles
Magnesium metal particulate

Magnet power supplies, high power (direct current)
Magnetic alloy strips

M agnetic anomaly detection software

Magneti c bearings

M agnetic bearings (suspension)

M agnetic compensation systemsfor magnetic nsors
M agnetic compensation systems softwar e

M agnetic confinement CVD equipment

M agnetic confinement plasma dry etching equipment
Magnetic drive pumps

M agnetic gradiometers

Magnetic gradiometers, intrinsic

M agnetic metals

M agnetic pole pieces

M agnetic sensor, magnetic compensation systems

M agnetic suspension

M agnetic suspension bearings static components
Magnetometers

M agnetostrictive alloys

Mandrelsfor rotor assembly, bellows forming

Mandrels and dies, bellows-forming

Mandrels (precision) for filament winding machines

WA- LI ST (00) 1 352
01-12-0

Conventional Section: p. 159,
1.C.11.a; Missile Section: p. 33, 3.3.1

Nuclear Section: p. 130, 7 7f
Missile Section: p. 33,3.3.1
Nuclear Section: p. 89, 30.3
Conventional Section: p. 152, 1.C.3.c

Conventional Section: p. 253, 6.D.3.f.2

Conventional Section: p.
267, 8.A.2.0.3.b

Conventional Section: p. 163, 2.A.1.c
and p. 267, 8.A.2.0.3.b; Nuclear
Section: p. 69, 22.2

Conventional Section: p. 247, 6.A.6.g
Conventional Section: p. 253, 6.D.3.f
Conventional Section: p. 201, 3.B.1.d
Conventi onal Section: p. 200, 3.B.1.c
Chemical Section: p. 17, 10.4.2
Conventional Section: p. 247, 6.A.6.d
Conventional Section: p. 247, 6.A.6.f
Conventional Section: p. 152, 1.C.3
Nuclear Section: p. 89, 30.1d
Conventional Section: p. 247, 6.A.6.9
Nuclear Section: p. 69

Nuclear Section: p. 69

Conventional Section: p. 247, 6.A.6
Conventional Section: p. 152, 1.C.3.b
Nuclear Section: p. 117, 53

Nuclear Section: p. 117, 53; p. 120,
56.3

Missile Section: p. 45, 7.1.3.6



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Manganin gauges, pressure

Manifolds, vacuum

Manipulators, remote

Manipulators, for submersibles

Manned, tethered submersible vehicles
Manned, untethered submersible vehicles

Maraging steel

Marburg virus
Marine acoustic systems
Marine gas turbine engines

Mask, gas

Masks, integrated circuits of 3A001
Masks, mask substrates, mask-making equipment

M ass spectrometers & ion sour ces
(UF6 enrichment plant)

M ass spectrometer s, molecular beam

M ass spectrometers, thermal ionization
M ass spectrometers, UF?

M ass spectrometers, UF6

Materialsfor reduced electromagnetic

reflectivity/absorber s of electronic waves/
low radar cross section (RCS)

Materials,
resistant to UF6

Matrix, organic

Matri x, netal

WA- LI ST (00) 1 353
01-12-0

Nuclear Section: p. 124, 64.2

Nuclear Section: p. 74, 25.3a
Nuclear Section: p. 106, 51.5
Conventional Section: p. 266, 8.A.2.i
Conventional Section: p. 262, 8.A.1.a
Conventional Section: p. 262, 8.A.1.b

Nuclear Section: p. 63, 12; Missile
Section: p. 46, 8.1.5

Biological Section: p. 26, 1.2.25
Conventional Section: p. 228, 6.A.1.a
Conventional Section: p. 269, 9.A.2

Conventional Section: p. 146, 1.A.4.3;
Chemical Section: p. 18, 10.4.8

Conventional Section: p. 202, 3.B.1.g

Conventional Section: p. 202, 3.B.1.f.2

Nuclear Section:p. 91, 31.7
Nuclear Section: p. 91, 31.7
Nuclear Section: p. 91, 31.7
Nuclear Section: p. 75, 83

Nuclear Section: p. 71, 77, 83, 91

Conventional Section: p. 148, 1.C.1;
Missile Section: p. 51, 9.3

Nuclear Section: p. 72, 79
Nuclear Section: p. 72

Conventional Section: p. 145, 1.A.2.3;
Missile Section: p. 45, 8.1

Conventional Section: p.
272, 9.A 10.a, p. 271,



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Matri x, resin

Maximum flow rate

MCT (HgCdTe) crystals & epitaxial wafers

Measurerment equi pment, security

M easur ement equipment, underwater velocity
M easur ement uncertainty

Measuring instruments or systems, dimensional

M echanical cameras, framing

M echanical rotating mirror

Melting furnaces

Mercury amalgam pumps

Mercury cadmium telluride crystals & epitaxial wafers

Metal alloy powders or particulate form

Metal alloys

Metal alloys and netal alloy powder

Metal alloys, aluminum or titanium

Metal alloys, beryllium
Metal alloys, hafnium

Metal alloys, lithium

WA- LI ST (00) 1 354

01-12-0

9. A 10.b; p. 277,
9.E.3.a.3.b

Conventional Section: p.
268, 8.C. 1 Technical Note

Chemical Section: p. 17, 10.4.2

Conventional Section: p. 251,
6.C.2b.3

Conventional Section: p.
226, 5.B.2.Db

Conventional Section: p. 231, 6.A.1.b
Nuclear Section: p. 119

Conventional Section: p. 168, 2.B.6;
Nuclear Section: p. 117, 54

Conventional Section: p. 235,
6.A.3.a.1-3; Nuclear Section: p. 125,
68

Nuclear Section: p. 125

Nuclear Section: p. 123, 62

Nuclear Section: p. 96, 35.2

Conventional Section: p. 251,
6.C.2b.3

Conventional Section: p. 150, 1.C.2.b;
Missile Section: p. 33, 3.3.1

Conventional Section: p. 150, 1.C.2.a

Conventional Section: p.
150, 1.C. 2

Conventional Section: p. 151,
1.C.2.b.4; Nuclear Section: p. 60, 2
Conventional Section: p. 150,
1.C.2.b.3; Nuclear Section: p. 63, 14;
Conventional Section: p. 152, 1.C.4
Nuclear Section: p. 60, 3

Nuclear Section: p. 62, 9

Nuclear Section: p. 62, 10



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Metal alloys, powder and material production
systems and components

Metal alloys, tungsten

Metal alloys, tungsten or molybdenum

Metal alloys, zirconium

Metal al loys, zirconium, beryllium, boron, magnesium
Metal coated fiber preforms

Metal handling systems Liquid uranium (AVLIS)

Metal or carbon matrix

Metal matrix

Metal organic chemical vapor deposition

(MOCVD) reactors

Metal -or ganic compounds, aluminum/gallium/indium

Metal particulate

Metal powder production equipment

Metal working process tools, die,
manufacturing processes, & fixturetechnology

Metallicimpurites

Metallo-organic or polymeric materials

Metallurgical melting & casting furnaces

Metals or carbon coated fibers

Metalswith high initial relative (m agnetic)
permeability

WA- LI ST (00) 1 355
01-12-0

Conventional Section: p. 148, 1.B.2, p.
151, 1.C.2.c.2; Nuclear Section: p. 64,
17; Missile Section: p. 38, 4.2.2
Nuclear Section: p. 63, 15

Missile Section: p. 45, 8.1.4

Nuclear Section: p. 64, 16

Missile Section: p. 33, 3.3.1

Missile Section: p. 45, 8.1

Nuclear Section: p. 81

Conventional Section: p. 145,
1.A.2.b; Missile Section: p. 45, 8.1

Conventional Section: p.
272, 9.A 10.a; p. 271,

9.A. 10.b; p. 277,
9.E. 3.a.3.b

Conventional Section: p. 200,
3B.1a2
Conventional Section: p. 204, 3.C.3.a

Conventional Section: p. 159,
1.C.11.a; Missile Section: p. 33, 3.3.1

Conventional Section: p. 148, 1.B.2;
Missile Section: p. 38, 4.2.2
Conventional Section: p. 171, 2.E.3.b,
p. 258, 7.B.3, p. 274, 9.B.1,9.B.4

Nuclear Section: p. 79

Conventional Section: p. 155, 1.C.7.¢;
Missile Section: p. 43, 7

Nuclear Section: p. 122, 62.2
Conventional Section: p. 155, 1.C.7.¢;
Missile Section: p. 43,7

Conventional Section: p. 152, 1.C.3.a



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

M ethyl benzilate

N-Methyl-p-nitroaniline (MNA, PNMA)

M ethyldiethanolamine (105599

M ethyl diethanol amine hydr ochloride (54060- 15-0)
M ethylphosphonic acid, monomethyl ester

M ethylphosphonothoic dichloride

Met hyl phosphonous di chl oride [676-83-5]

M ethyl phosphonyl difluoride (DF)
Methyl phosphonyl dichloride (DC)
M ethylphosphonous dichloride
N-methyl-p-nitroaniline(MNA)
Microbiological disposal technology

Microchannel plates, image intensifier tubes

Microcomputer microcir cuits

Microcyclusulei (syn. Dothidella ulei)
Microcystins (Y anoginosin/Cyanginosin)
Microfluorination ion sources
Microencapsulation equipment

Microor ganisms

Microor ganisms, genetically modified
Microprocessor microcircuits
Microprocessor microcircuits
development/production technology

Microwave amplifiers, solid state

Microwave assemblies

WA- LI ST (00) 1 356
01-12-0

Chemical Section: p. 8, A.42
Missile Section: p. 37, 3.4.5.2
Chemical Section: p. 8, A.40
Chemical Section: p. 8, A.40
Chemical Section: p. 3, A.01
Chemical Section: p. 2, A.01

Chem cal
A. 01

Section: p. 2,

Chemical Section: p. 13, B.08
Chemical Section: p. 13, B.08
Chemical Section: p. 2, A.01
Missile Section: p. 37,3.4.5.2
Biological Section: p. 24, 10

Conventional Section: p. 232,
6.A.2.a.2.a.l

Conventional Section: p. 191,
3.A.la3

Biological Section: p. 27,1.4.8
Biological Section: p. 27,1.3.8
Nuclear Section: p. 91, 31.7
Biological Section: p. 25, 11
Biological Section: p. 20, 1
Biological Section: p. 28, 1.6.1

Conventional Section: p. 191,
3.A.la3

Conventional Setion: p. 205, 3.E.2

Conventional Section: p. 194,
3A.lb4

Conventional Section: p. 195,
3.A.1b.6



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Microwave frequency extenders, mixers/converters

Microwave integrated circuit test equipment

Microwave integrated circuits

Microwave modules

M crowave power anplifiers

Microwave power sources and antennae

Microwave transistors

Microwave test receivers
Microwave wave components
Millimeter wave components
Milling equipment, powders

Milling machines, (CNC)
with two or more coordinated axes

Mills, fluid energy

Mirror assemblies/segments, space assembly

Mirror characterization equipment, reflectometers

Mirror control equipment, phased array/segment

Mirror structures, lightweight foam or composite type

Mrror, equipnent to characterize

Mirrors, actively cooled or heat pipe cooled

Mirrors, beam steering

WA- LI ST (00) 1 357
01-12-0

Conventional Section: p. 195,
3.A.1b.7

Conventional Section: p. 202, 3.B.2.c

Conventional Section: p. 194,
3A.1b.2

Conventional Section: p. 194,
3A.1b.2

Conventional Section:
p.195, 3. A 1.b.8

Nuclear Section: p. 87, 29.1

Conventional Section: p. 194,
3.A.1b3

Conventional Section: p. 194, 3.A.2.f
Conventional Section: p. 193, 3.A.1b
Conventional Section: p. 193, 3.A.1.b
Biological Section: p. 22, 4.6
Conventional Section: p. 165, 2.B.1.b;
Nuclear Section: p. 109, 52.1

Missile Section: p. 38,4.2.3

Conventional Section: p. 237,
6.A.4.c.3

Missile Section: p. 40, 5.4.3

Conventional Section: p. 238,
6.A4.d.4

Conventional Section: p. 237,
6.A.4.a3

Convent i onal
258, 7.B. 2

Section: p.
Conventional Section: p. 246
6.A.5.el

Conventional Section: p. 237 6.A.4.a
4



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Mirrors, optical

Missile engine combustion regulation devi ces
Missile technology controlled item development,
production or use software

Missile (usable) guidance sets

Missiletelemetry

Missile modeling, simulation & integration software
Mixers, batch and continuous

Mixers, frequency extenders

MLIS

Seel aser sygems

See Molecular laser separation

M odeccines

M odeling/simulation of guidance sets, software

Modul ar el ectrical pul se generator

M odules, microwave

M odules/assemblies, fast switching function
Molecular beam

Mplecular beam epitaxial growth equipment
using gas sour ces

Molecular beam mass spectrometers
Molecular laser isotopic separation plant
Molecular pumps, static components
MOLIS (See Molecular laser separation)

Molybdenum alloy fibers

Molybdenum & tungsten metals & alloys

WA- LI ST (00) 1 358
01-12-0

Conventional Section: p. 237, 6.A.4.3;

p. 246, 6.A.5.e2

Missile Section: p. 29, 1.1.2

Missile Section: p. 47,8.2.3
Missile Section: p. 30, 1.2
Missile Section: p. 47, 8.3.3
Missile Section: p. 51, 9.2
Missile Section: p. 38, 4.2.1

Conventional Section: p. 195,
3A.1b.7

Nuclear Section: p. 81, 83, 84,

Biological Section: p. 27, 1.3.9

Missile Section: p. 42,6.2.1.1

Nucl ear Section: p. 127,
73.2

Conventi onal Section: p. 194,
3A.1b.2

Nuclear Section: p.128, 74
Nuclear Section: p. 91
Conventional Section: p. 200,
3.B.1.a3

Nuclear Section: p. 91, 31.5, 31.6
Nuclear Section: p. 81, 28
Nuclear Section: p. 70, 22.2(c)
Nuclear Section: p. 81

Conventional Section: p. 157,
1.C.10.c.2

Missile Section: p. 145, 8.1.4



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

M onitoring systems, toxic gas
Monkey pox virus

M onofilaments continuous

Monolithic integrated circui

Monomethyl hydrazine

Mononet hyl hydrazi ne (MvH)

M onospectral imaging sensors

Mot i on control

Motion simulator g/rate tables

Motor stators, static components
Movable engines or nozzles

MPC

M PF

Multi -chamber central wafer handling

Multi -datastream processing software

ts

boards for nachine tools

systems

development tools and compilers, in sour ce code

Multi -element detector arrays

Multi -layer heter o-epitaxial material substrates & wafers

Multi -layer masks (with phase shift layer),

for integrated circuits

Multichip integrated circuits

Multilevel security capability, equipment

Multimode optical fiber & cables, high tensile strength

WA- LI ST (00) 1
01-12-0

359

Chemical Section: p. 18, 10.4.7
Biological Section: p. 26, 1.2.26
Nuclear Section: p. 62

Conventional Section: p.
194, 3. A 1.b.2; Conventional
Section: p. 190, 3.A.1.a Note 2

Conventional Section: p. 160, 1.C.12.I

M ssile Section p. 32,
3.1.1

Conventional Section: p. 233.\, 6.A.2.b

Nucl ear Section: p. 111,
52. 4

Missile Section: p.51,9.1.4
Nuclear Section: p. 70, 22.2(d)
Missile Section: p. 30, 1.3.3
Chemical Section: p. 13, B.08
Chemical Section: p. 13, B.08

Conventional Section: p. 201, 3.B.1.e

Conventional Section: p. 210, 4.D.3.a

Conventional Section: p. 233,
6.A.2.a3

Conventional Section: p. 203, 3.C.1

Conventional Section: p. 202, 3.B.1.h

Conventional Section: p. 190,
3.A.1l.a.Note 2

Conventional Section: p. 225,
5.A.2.a6

Conventional Section: p. 220, 5.A.1.c



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Multiple fuel capability (trucks)

Multiple-seal pumps, corrosion resistant

Multiple seal valvesincorporating a leak detection port
Multipoint initiation systems

M ultispectral imaging sensors

Multistage light gas gun systems

Murray Valley encephalitis virus

M ussel poison (Saxitoxin)

O-mustard

Mycoplasmamycoides

NADC (North American Digital Cellular)

Nanocrystalline alloy strips

Napht hal ene

Napht hal ene, nethyl, tertiary butyl or

Natural uranium

Navi gati on equi pnent source code

Navi gation integration system

Navigation systems, equipment & components, inertial

NDT (non-destructive test) inspection equipment (3D)

NDT (non-destructive test) inspection equipment

Neodymium lasers

WA- LI ST (00) 1
01-12-0

360

phenyl

Conventional Section: p. 274, 9.A.13.
Note 1

Chemical Section: p. 17, 10.4.2
Chemical Section: p. 18, 10.4.4
Nuclear Section: p. 126, 71
Conventional Section: p. 233,6.A.2.b
Nuclear Section: p. 125, 66
Biological Section: p. 26, 1.2.27
Biological Section: p. 27, 1.3.12
Chemical Section: p. 12, B.04

Biological Section: p. 25, 1.2.21

Conventional Section: p. 219,
5.A.1.b.3.Note

Conventional Section: p. 152, 1.C.3.c

Convent i onal
156,

Section: p.
1.C.8.b.1.a

substituted
Nuclear Section: p. 59, 1.1

Convent i onal
259, 7.D.2

Section: p.

Conventional Section: p.
263, 8. A l.e.2

Conventional Section: p. 256, 7.A.1,
7.A.3, p. 257, 7.A.5; Missile Section:
p. 39, 51

Conventional Section: p. 147, 1.B.1.f,
p. 275,9.B.7

Conventional Section: p. 275, 9.B.7

Conventional Section: p. 243,
6.A.5.c.2.b; Nuclear Section: p. 85,
28.14(c)

Convent i onal

S



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Neodym um (ot her than gl ass), continuously excited

Neodym um (ot her than gl ass), pulse excited,
node- | ocked, non- Q sw tched Conventional Section: p.
244, 6.A.5.c. 2.b.3

Neodym um (ot her than gl ass), pulse excited,
mode- | ocked, @ switched Conventi onal Section: p.
243, 6.A.5.c. 2.b.1

Neodynm um gl ass | asers, non-Qswitched Conventional Section: p.
243, 6.A 5.c. 2.a.2

Neodyni um gl ass | asers, Q-swi tched Conventi onal Section: p.
243, 6.A.5.c. 2.a.1

Nept uni um Nucl ear Section: p. 59, 1.5

Neptunium-237 Conwentional Section: p. 161,
1.C.14.b; Nuclear Section: p.59, 1.5

Network analyzers Conventional Section: p. 191, 3.A.2.e

Neural computer s/assemblies/components Conventional Section: 209, 4.A.4.b

Neural network integrated cir cuits Conventional Section: p. 192,
3A.la9

Neutron detection and neasuring instrunments

Neutron generator systems & tubes Nuclear Section: p. 131, 78

Neutronic calculations/modeling, softwar e for Nuclear Section: p. 126, 70

Neutronic codes Nuclear Section: p. 126, 70

Newcastle disease virus Biological Section: p. 26, 1.2.28

Nickel alloy Conventional Section: p. 150,
1.C.2.b.1; Nuclear Section: p. 91,
32(d).(e)

Nickel alloy/powder or particulate form Conventional Section: p. 150,

1.C.2.b; Nuclear Section: p. 64, 17

Nickel aluminides Conventional Section; p. 150,
1.C2al

Nickel based alloys Nuclear Section: p. 91, 32

Nickel metal (made from powder) Conventional Section: p. 150,

1.C.2.b.1; Nuclear Section: p. 64, 17

WA- LI ST (00) 1 361
01-12-0
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GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Nickel metal (made from powder metals/alloys/powders)  Conventional Section: p. 150,
1.C.2.b.1; Nuclear Section: p. 64, 17

Nickel metal powders Conventional Section: p. 150,
1.C.2.b.1; Nuclear Section: p. 64, 17

Nickel powder Conventional Section: p. 150,
1.C.2.c.1.a; Nuclear Section: p. 64, 17

Nickel powder or porous nickel metal Conventional Section: p. 150,
1.C.2.c.1.a; Nuclear Section: p. 64, 17

Niobium alloys Conventional Section: p. 150,
1.C.2.b.2; Nuclear Section: p. 130
77.1(g)

Niobium alloy/powder or particulate form Conventional Section: p. 150,
1.C.2.c.1.b; Nuclear Section: p. 130,
77.1(9)

Nipah virus Biological Section: p. 26, 1.2.29

Nitramines Missile Section: p. 33, 3.3.2

Nitrate esters M ssile Section: p. 36,
3.4.4

Nitratomethyl methyl oxetane (NIMM O) Missile Section: p. 35, 3.3.6.6

Ni tratopl astici zer M ssile Section: p. 36,
3.4.4

Nitrided niobium-titanium tungsten alloy crucibles Nuclear Section: p. 130, 77.1(g)

3-nitro-1,2,4-triazol -5-one (NTO or ONTA) Conventional Section: p. 160, 1.C.12.k

2-Nitrodiphenylamine (2-NDPA) Missile Section: p. 37,3.4.5.1

Nitrogen dioxide (dinitrogen tetroxide) Missile Section: p. 34,3.3.5.2

Nitrogen stabilized duplex stainless steel

(N-DSS) Missile Section: p. 46, 8.1.6

Ni trogen nmustards and their protonated salts Chemi cal Secti

Ni t roguani di ne (NQ Conventional Section: p.
159, 1.C. 11.d

NMR Nuclear Section: p. 88

NMT (Nordic Mobile Telephone) Conventional Section: p. 219,
5.A.1.b.3.Note

WA- LI ST (00) 1 362

01-12-0



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Noise reduction equipment for vessels, acoustic mounts ~ Conventimal Section,: p. 267,
8.A.2.03a

Noi se reducti on systens Conventional Section: p.
266, 8.A. 2.0

Noise cancellation systemsfor vessels, active Conventional Section,: p. 267,
8.A.2.0.3.b

Noisereduction systemsfor vessels, active Conventional Section,: p. 267,
8.A.2.03b

Non-destructive inspection equipment Conventional Section: p. 147, 1.B.1.f

Non-destructive test inspection equipment, rocket motor  Conventional Section: p. 275, 9.B.7;
Missile Section: p. 50, 9.1.3

Non-fluorinated polymeric manufactures Conventional Section: p. 156, 1.C.8;
Missile Section: p. 34, 3.3.6

Non-fluorinated polymeric substances Conventional Section: p. 156, 1.C.8;
Missile Section: p. 34, 3.3.6

Non-fl uori nated pol ynmeric substances, nanufacture of
Non-inear optical materials Conventional Section: p. 252, 6.C.4.c
Non-planar absorbers Conventional Section: p. 148, 1.C.1.a

Non- prohi bited but reportable fissionable materials

Non-tunable solid state lasers Conventional Section: p. 243,
6.A.5.c.2

Non-X-ray explosive detection equipment Conventional Section: p. 250, 6.A.9

Nordic Mobile Telephone (NMT) Conventional Section: p. 219,
5.A.1.b.3.Note

North American Digital Cellular (NADC) Conventional Setion: p. 219,
5.A.1.b.3.Note

Nozzles, aer odynamic isotope separ ation Nuclear Section: p. 76, 26.1

Nozzles, for producing pyroalitically derived materials Missile Section: p. 47,8.2.2

Nozzles, rocket motor (liquid) Missile Section: p. 31, 2.1

NTO (3-nitro-1,2,4,-triazol -5-one) Conventi onal Section: p.
160, 1.C 12.k

Nucl ear detection systens Conventional Section: p.
146, 1.A 4.c

WA- LI ST (00) 1 363
01-12-0

Conventi onal
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GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Nuclear heat source materials

Nuclear magnetic resonance (NMR) imaging systems

Nuclear material handling and processing equipment

Nuclear materials, facilities, and equipment software

Nuclear plant commodi ties, parts and accessories

Nuclear reactor equipment

Nuclear reactor, simulators

Nuclear reactorsfuel element fabrication

plant/equipment

Nuclear reactorsfuel element (irradiated)

Reprocessing plant/equipment

Nuclear reactors, civil

Nuclear reactors & reactor components

Nuclear technology for the development, production or
use of nuclear materials, facilities, and equipment

Nuclear-grade graphite
Nucleic acid sequencing equipment

Nucleic acid synthesizers

Numerical control for machine tools — software

Numerical control for machine tools —technology

Nuneri cal control units for

Numerically controlled machinetools

machi ne tool s

-O-

Object detection and location systems (acoustic)

Ocean salvage systems

Nuclear Section: p.

59,1.2,1.3

Nuclear Section: p. 88

Nuclear Section: p. 81, 28.2; p. 87,
29.4; p. 100, 49.3; p. 103, 50; p. 106,

515

Nuclear Section: p. 111, 52.5

Nuclear Section: p.
Nuclear Section: p.

Nuclear Section: p.

Nuclear Section: p.

Nuclear Section: p.
Nuclear Section: p.

Nuclear Section: p.

Nuclear Section: p.

Nuclear Section: p.

103, 50
100, 49

102, 49.13

103,50

104, 51
100, 49

100, 49

104, 51

102, 49.12

Biological Section: p. 23, 6.4

Biolggical Section: p. 23, 6.5

Nuclear Section: p. 111, 52.5

Nuclear Section: p. 113, 52.8

Nucl ear
52.3

Nuclear Section: p.

Section: p.

110,

109, 52

Conventional Section: p. 228,

6.A.1.a.lb.

Conventional Section: p. 263, 8.A.1.e.

Cct ahydro-1,3,5,7-tetranitro-1, 3,5, 7-tetrazi ne

WA- LI ST (00) 1
01-12-0

364
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GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Cct ogen(e) Conventional Section: p.
159, 1.C 12.a

Oil well cartridges (See charges and devices,
Conventional Section: p. 159 1.C.12;
p. 161, 1.C.13)

Oil workover capability Conventional Section: p. 274, 9.A.13.b

ONTA (3-nitro-1,2,4,-triazol-5-one) Conventional Section: p.

160, 1.C. 12.k

Operating systems for real time processing

equipment, software Conventional section: p.210, 4.D.3.d.

Operating system softwar e, development tools

& compilers Conventional Section: p. 210, 4.D.3.a.

Operating system softwar e, multi -data-stream

processing equipment Conventional Section: p. 210, 4.D.3.a.

Optic fiber Conventional Section: p.
262, 8. A 1.c.2; p. 263,
8.A.1.d.3; p. 264,
8.A.2.a.3; p. 264, 8.A 2.¢;

Optical components, space-qualified Conventional Section: p. 237, 6.A .4.c.

Optical conponents, zinc selenide or zinc sul phide

Optical componentsfor lasers Conventional Section: p. 246, 6.A.5.f.

Optical control equipment Conventional Section: p. 237, 6.A.4.d.

Optical detectors & sensors Conventional section: p. 231, 6.A.2.a;;
p. 260, 7.E.4.e.6

Optical element manufacturing equipment Conventional Section: p. 202, 3.B.2.d.

Optical elements, aspheric Conventiona Section: p. 238, 6.A.4.e.

Optical equipment Conventional Section: p. 239, 6.A.5;

p. 246, 6.A.5.f; p. 250, 6.B.4
Optical equi pnent and conponents, phased-array, SHPL

Optical equipment other than optical surface

scattering measurement equipment Conventional Section: p. 250, 6.B.4.b.
Optical fabrication technologies Conventional Section: p. 250,
6.E.3.d.2.
Optical fiber and accessories, communications Conventional Section: p. 220, 5.A.1.c.
WA- LI ST (00) 1 365

01-12-0
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GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Optical fiber characterization equipment

Optical fiber connectors

Optical fiber couplersor connectorsfor underwater use

Optical fiber preforms

Optical fiberg/fiber cable, sensing

Optical fiber sensing elements, hydrophones

Optical integrated circuits

Optical materials
Optical materials, with nonlinear characteristics

Optical mirrors (reflectors)

Optical sensor array for flight control

Optical sensor cryocoolers

Optical sensors—flight control systems - technology

Optical sensors, optical fiber

Optical sensor materials

Optical surface coating/treatment technology

Optical switching equipment, equipment for
the development of equipment employing

Optical switching equipment, software for the
development of equipment employing

Optical switching equipment, technology for the

WA- LI ST (00) 1 366
01-12-0

Conventional Section: p. 220,
5.B.1.a.Note

Conventional Section: p.
264, 8. A 2.a.3

Conventional Section: p. 264, 8.A.2.c.
Conve ntional section: p. 221, 5.C.1.

Conventional Section: p. 234,
6.A.2.d.3.

Conventional Section: p. 230,
6.A.l.a.2.a.2

Conventional Section: p.
190, 3. A 1l.a Note 2;
Conventional Section: p. 192,
3.A.1a6.

Conventional Section: p. 251, 6.C.4.
Conventional Section: p. 252, 6.C.4.c.

Conventional Section: p. 237, 6.A.4.a;;
p. 246, 6.A.5.e.2.

Conventional Section: p.
260, 7.E.4.a.6

Conventional Section: p. 234,
6.A.2.d.1.

Conventional section: p. 260,
7.E.4.a6.

Conventional Section: p. 234,
6.A.2.d.3.

Conventional Section: p. 251, 6.C.2.
Conventional Section: p. 254,
6.E.3.d.1.

Conventional Section: p. 220, 5.B.1.b.;
p. 220, 5.B.1.b.3.

Conventional Section: p. 221, 5.D.1.d.



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

development of equipment employing

Optics

Optimization of rocket systems trajectory technology
Orbital shakers (reciprocal)
Organic azides

Organic conposite material s

Organicfibers & filamentary materials

Organic matrix

Or gano- anti nony conpounds

Conventional section: p. 223,
5.E.1.c.3.

Conventional Section: p. 237, 6.A.4,;
p. 250, 6.B.4; p. 251, 6.C.4.

Missile section: p. 42, 6.2.1.1
Biological Section: p. 21, 3.3
Missile Section: p. 32, 3.1.3

Conventional Section: p.
272, 9.A 10.a; p. 22,

9. A 10.b; p. 277,
9.E.3.a.3.a

Conventional Section: p. 157
1.C.10.a; p. 272,9.A.10.3; p. 272,
9.A.10.b; p. 277, 9.E.3.a.3.3; Missile
Section: p. 45, 8.1, Nuclear Section: p.
61, 8.1.

Conventional Section: p. 145, 1.A.2.a;;
p. 157, 1.C.10., Missile Section: p. 45,
8.1,

Conventional Section: p.204
3.C.3.b

Organo-ar senic compounds Conventional Section: p.204 3.C.3.b

Organometallic compounds
Organo-phosphorous compounds

Oropouche virus

Conventional Section: p. 204, 3.C.3.a.
Conventional Section: p.204 3.C.3.b

Biological Section: p. 26, 1.2.30

ort ho-Chl orobenzyl i dene mal ononitrile [2698-41-1] Chenmi cal

Oscilloscopes
Oscilloscope components

Ot her non-“tunabl e” | asers

Oxidation furnaces
Oxidation systems chemical exchange

Oxide matrix reinforced materials

WA- LI ST (00) 1 367
01-12-0

Section: p. 3, A 26
Nuclear Section: p.131, 132
Nuclear Section: p.132

Conventional Section: p.
244, 6.A.5.¢c. 2.¢c

Nuclear Section: p.122
Nuclear Section: p. 80

Conventional Section: p. 155, 1.C.7.c,;
p. 155, 1.C.7.f.



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS
Oxygen lodine (O1:1) laser Conventional Section: p. 244,
6.A.5.a5.c.1.
-P-
Pack cementation Conventional Section: p.

176, 2. E.3.f. table 1.C

Paralytic shellfish poison (Saxitoxin) Biological Section: p. 27, 1.3.12

Passive sensors, directian finding systems Missile Section: p. 42, 6.2.2.2

Passive acoustic systems (passive sonar) Conventional Section: p. 229,
6.A.1l.a.1.d

Pathogens, genetically modified microorganisms Biological Section: p. 28, 1.6

PBAA (Polybutadiene acrylic acid) Missile Section: p. 34, 3.3.6.4

PBAN (Polybutadiene-acrylic acid-acrylonitrile) Missile Section: p. 34, 3.3.6.5

PDC (Personal Digital Cellular) Conventional Section: p. 219,
5.A.1.b.3note

Polyarylene ether ketones Conventional Section: p. 156, 1.C.8.c

PEEK (Pdyether ether ketone) Conventional section: p. 156, 1.C.8.c.

PEK (Polyether ketone) Conventional section: p. 156, 1.C.8.c.3

PEKEKK (Polyether ketone ether ketone ketone) Conventional section: p. 156,
1.C8c4

PEKK (Polyether ketone ketone) Conventiona section: p. 156, 1.C.8.c.

Pellicular structures surface coated Nuclear Section: p. 80, 27.6

Pentaerythritoltetranitrate (PETN) Nuclear Section: p. 127, 129

1,1,3,3,3 Pentafluor o-2- (trifluor omethyl)-1-propene (PFI B) Chemical Section: p. 16, B.18

Perchlorates Missile Section: p. 33, 3.3.3

Perfluor oaliphatic-ethers, monomeric or polymeric Conventional section: p. 154,
1.C.6d.1la

Per fluor oalkanes Conventional section: p. 154,
1.C.6.d.1d.

Per f | uor oal kyl am nes Conventional Section: p.

154, 1.C.6.d.1.b

WA- LI ST (00) 1 368
01-12-0




GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Perfluorocycloalkanes

Perfluor opolyalkylether-triazines, monomeric’
or polymeric

Per formance improvement softwar e, navigation systems

Performance improvement sour ce code,
navigation systems

Peristaltic pumps, corrosion resistant

Per sonal Digital Cellular (PDC)

Peronospor a hyoscyami deBary
(Tabacina skalicky/Adam skalicky)

Peste des petits ruminants virus
PETN (See Pentaerythritoltetranitrate)

PFIB

pH probes
Phased array antennae (in radar)

Phased array/segment mirror control equipment

Phased array antennae

Phenyl ene

Phenylene, as lubricating fluids

Phenyl ene, nmethyl, tertiary butyl or

Phosgene: Carbonyl dichloride (75-44-5)
Phosphate glass

Phosphor bronze or copper mesh packings

WA- LI ST (00) 1 369

01-12-0

Conventional section: p. 154,
1.C.6d.1.c.

Conventional section: p. 154,
1.C.6.d.1a

Conventional Section: p. 259, 7.D.3.3;
Missile Section: p. 42, 6.2.2
Conventional Section: p. 259, 7.D.3.3;
Missile Section: p. 42, 6.2.2

Chemical Section: p. 17, 10.4.2
Conventional Section: p. 219,
5A.1b.3

Biological Section: p. 27,1.4.9

Biological section: p. 26, 1.2.31

Nuclear Section: p. 127, 129

Chemical Section: p. 16, B.18
Biological Section: p. 21, 3.1
Conventional Section: p. 249, 6.A.8.e

Conventional Section: p. 238,
6.A.4d4

Conventional Section: p. 220,5.A.1.d
(telecommunications); p. 228, 6.A.1.a
(sonar); p. 249, 6.A.8.g (radar)

Conventional Section: p.
156, 1.C.8.b.1.a

Conventional Setion: p. 153,
1.C.6b.1

phenyl substituted

Chemical Section: p. 4, A.09
Conventional Section: p. 252, 6.C.4.e

Nuclear Section: p. 94, 34.10(a)

Convent i onal

S



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Phosphorus hydrides

Phosphorus

Phosphorus oxychloride

Phosphor us pentachloride

Phosphor us pentasulphide

Phosphor us sulphochloride (3982 91-0)
Phosphorustrichloride

Photo-optical step and repeat cameras

Photocathodes

Photographic still cameras, underwater

Photomultiplier tubes

Photon transport codes

Conventional Section: p. 204, 3.C.4
Chemical Section: p. 9, A.48

Chemical Section: p. 5, A.13
Chemical Sedion: p. 5, A.15
Chemical Section: p. 7, A.37
Chemical Section: p. 9, A.51
Chemical Section: p. 5, A.14
Conventional Section: p. 201, 3.B.1.f.1

Conventional Section: p. 232
6.A.2.a2.b

Conventional Section: p. 245, 8.A.1.e
Conventional Section (image
intensifier tubes): p. 232, 6.A.2.a.2;
Nuclear Section: p. 132, 83

Nuclear Section: p.126, 70

Photovoltaic arrays, space qualified or radiation hardened Conventional Section: p. 196,

Physi cal Vapour Deposition (PVD):
Cat hodi ¢ Arc Di scharge

Physi cal Vapour Deposition (PVD):
El ect r on- Beam ( EB- PVD)

Physi cal Vapour Deposition (PVD):
Laser Vaori zation

Pi cryl ami nodi ni tropyridi ne (PYX)
Piezoelectric polymer & copolymer, made from
vinylidene fluoride materials

Piezoelectric sensing elements, hydrophones

Pinacolone

Pinacolyl alcohol

WA- LI ST (00) 1 370

01-12-0

3Alelc

Conventional Section: p.
176, 2.E.3.f. table 1.B. 4

Conventional Section: p.
174, 2.E.3.f.table 1.B. 1

Conventional Section: p.
175, 2.E.3.f. table 1.B.3
Conventional Section: p.
160, 1.C. 12.j

Conventional Section: p. 145, 1.A.1.b

Conventional Section: p. 230,
6.A.l.a.2.a2b

Chemical Section: p. 15, B.16

Chemical Section: p. 15, B.15



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

O-Pinacolyl methylphosphonochloridate (Chlor osoman)

O-Pinacolyl methylphosphonofluoridate (Soman)
Pindomes

Pipes, corrosion resistant

Pipes, double-walled

Pipes, single-walled

Piping, austenitic stainless steel

Piping, fittings and valves of or lined with stainless
steel, copper-nickel alloy or other alloy steel

Piping, monel

Piping, stainlesssteel

Piping, vacuum

Pitch-impregnated fibers

Planar absorbers (of UHF and microwave
electromagnetic waves)

Plants

PLAs (Programmable Logic Arrays)

Plasma atomization & melting furnaces
Plasma dry etching equipment

Plasma enhanced or plasma assisted CVD equipment

Plasma generators

Plasma isotope separation plant
Plasma separ ation enrichment plants

Plasma separ ation process equipment & components

WA- LI ST (00) 1 371
01-12-0

Chemical Section: p. 14, B.11
Chemical Section: p. 10, B.01
Nuclear Section: p. 124, 64.4
Chemical Section: p. 18, 10.4.3
Chemical Section: p. 18, 10.4.3
Chemical Section: p. 18, 10.4.3

Nuclear Section: p. 95, 34.14

Nuclear Section: p. 70, 23; p. 71, 23.2
Nuclear Section: p. 71, 23.2

Nuclear Section: p. 70, 23; Chemical
Section: p. 17, 10.4.3

Nuclear Section: p. 70, 23
Conventional Section: p. 158,
1.C.10.6; Missile Section: p. 45, 8
Conventional Section: p. 149,
1.C.1.a.Notelc

Nuclear Section: p. 104

Conventional Section: p. 192,
3.A.1l.a.7.c.Note

Nuclear Section: p. 12.2. 62.2(b)
Conventional Section: p. 200, 3.B.1.c
Conventional Section: p. 167,
2.B.5.a.1.c (coatings); p. 201, 3.B.1.d
(semiconductors); Missile Section: p.

44,7132

Missile Section: p. 38, 4.2.2; Nuclear
Section: p. 86, 29; p. 87, 29.3

Nuclear Section: p. 86, 29
Nuclear Section: p. 86, 29

Nuclear Section: p. 86, 29



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Pl asma spraying Conventional Section: p.

176, 2.E.3.f. table 1.D

Plasma spraying production equipment,

with controlled atmosphere
Platinized catalysts
Plugin units, for oscilloscopes

Pl ut oni um

Plutonium-238

Plutonium metal production systems
Plutonium nitrate conversion systems
pO:2 probes

Pockel cell electro-optical shuttering

pol yam de-i m des, aromatic

Polyarylene ketones

Pol yaryl ene sul phi des

Pol yani | i ne

Pol ybenzot hi azol es, technology relating to

Pol ybenzoxazol es, technology relating to

Polybiphenylenether sulphone

Polybromotifluor oethylene

Polybutadiene-acrylicacid (PBAA)

Polycar bosilazanes

Polychlorotrifluor oethylene

WA- LI ST (00) 1
01-12-0

Nuclear Section: p. 121, 60
Nuclear Section: p. 94, 34.9
Nuclear Section: p.132, 80.2

Conventi onal Section:
p. 161, 1.C 14.a

Conventional Section: p. 161,
1.C.14.a; Nuclear Section: p. 59 1.2;
p. 59, 1.3

Nuclear Section: p. 99, 48

Nuclear Section: p. 99, 47
Biological Section: p. 21, 3.1
Nuclear Section: p. 126, 68.4(c)

Conventional Section: p.
156, 1.C. 8.a.2

Conventional Section: p. 156, 1.C.8.d.

Conventional Section: p.
156, 1.C. 8.e

Conventional Section: p.
149, 1.C 1.c.1

Conventional Section: p.
162, 1.E. 2. a

Conventional Section: p. 156, 1.C.8.f.

Conventional Section: p. 154,
1.C.6.c.3

Missile Section: p. 34, 3.3.6.4

Conventional Section: p. 155,
1.C.7.e3.

Conventional Section: p. 154,
1.C.6.c.2.

Conventi onal

S

<=



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Polycrystalline alimina fibers

Polydior ganosilanes, precursor for silicon carbide

Pol yet heri m des

Pol yet heri m des, aromatic

Polyetherimides, fibrous & filamentary
materials composed of

Pol yi m des, aromatic

Polymeric or metallo-organic materials

Polymeric substances, non fluorinated

Pol yni t rocubanes

Pol yphenyl ene-vi nyl ene

Pol ypyrrol e

Polysilazanes, precursor for silicon nitride

Pol yt hi enyl ene- vi nyl ene

Polythiophene

Porcine enterovirus type 9 (Swine vascular disease)
Porcine herpes virus (Aujeszky's disease)

Porous nickel metal

Positioning equipment/components, Global

(e.9. GPS/IGLONASS)

Positioning systems, acoustic

WA- LI ST (00) 1 373
01-12-0

Conventional Section: p. 157,
1.C.10.c.Notel.

Conventional Section: p. 155,
1C.7.el.

Conventional Section: p.
158, 1.C. 10.d.1.a

Conventional Section: p.
156, 1.C.8.a.4
Conventional section: p. 158,

1.C.10.d.1.

Conventional Section: p.
156, 1.C.8.a.3

Conventional section: p. 155, 1.C.7.e.

Conventional Section: p. 156, 1.C.8.

Conventional Section: p.
161, 1.C 12.y

Conventional Section: p.
149, 1.C. 1.c. 4

Conventional Section: p.
149, 1.C 1l.c.2

Conventional Section: p. 155,
1C.7.e2

Conventional Section: p.
149, 1.C1.c.5

Conventional Section: p. 149,
1.C.1.c3.

Biological section: p. 26, 1.2.94
Biological Section: p. 26, 1.2.32
Nuclear Section: p. 64, 17.2.
Conventional Section: p. 257, 7.A.5;
Missile Section: p. 39, 5.1.2

Conventional Section: p. 229,
6.A.1.a.1.d



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Positioning systems, dynamic

Positive pressure air-fed suits

Positiveresistsfor semiconductor lithography
Potassium cyanide

Potassium bifluoride

Potassium fluoride

Potassium hydrogen fluoride (see potassium bifluoride)
Potassium titanyl arsenate (KTA)

Powar san virus

Powder netallurgy materials

Powder metallurgy rotor component
manufacturing equipment

Powder netal |l urgy, tooling

Power generating equipment, nuclear reactor
Power supplies, direct current

(high current/voltage/power)

Power supplies, high current/voltage/power
(direct current)

Power supplies, magnet

Power systems, air independent, for underwater use

Power transmission systems, marine

Power transmission shaft systems, marine

Pre-amplifiersfor oscilloscopes

Prepregs, production equi pnent

WA- LI ST (00) 1
01-12-0

374

Conventional Section: p. 263,
8A.lc.l

Biological Section: p. 21, 2.6
Conventional Section: p. 204, 3.C.2.a.
Chemical Section: p. 7, A.36
Chemical Section: p. 7, A.31
Chemical Section: p. 6, A.27
Chemical Section: p. 7, A.31
Conventional Section: p. 252, 6.C.4.b
Biological Section: p. 26, 1.2.33

Convent i onal
277,

Section: p.
9.E. 3.a.8
Conventional section: p. 275, 9.B.9

Convent i onal
275, 9.B.9

Section: p.

Nuclear Section: p. 100, 49

Nuclear Section: p. 89, 30.2; p. 89,
30.4; p. 89, 30.5.

Nuclear Section: p. 100, 49

Nuclear Section: p. 89, 30.3
Conventional Section: p. 266, 8.A.2

Conventional Section: p. 267,
8.A.2.01

Conventional Section: p. 267,
8.A.2.0.1e

Nuclear Section: p.132, 80notel

Convent i onal
147, 1.B.1l.e

Section: p.



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Precision mandrelsfor filament winding machines Nuclear Section: p. 121, 59.3; Missile

Precision rotor forming mandrels
Precision tracking systems, usable for missiles
Precursors, CW (Chemical Warfare)

Preform production equipment

Preforms, fibrous or filamentary materials

Preforms, glassfor optical fibers

Preforms for space vehicles (metal coated fiber)

Preforms, fibrous or filamentary materials

Prepreg production equipment

Prepregs, fibrousor filamentary materials

Prepregs, when impregnated with phenolic or
€epoxy resins
Prepregs, fibrous or filamentary materials

Presses, hot isostatic

Pressure vessels, for nuclear reactors

Pressuretubes, for fuel elements& primary
coolant (nuclear reactor)

Pressuretransducers

Pressur e sensors, manganin & quartz

Primary cells/batteries

Primary coolant pumps

WA- LI ST (00) 1 375

01-12-0

Section: p. 44, 7.1.3.6
Nuclear Section: p. 117 53.2
Missile Section: p. 48, 8.3.4
Chemical Section: p.10, 2

Conventional Section: p. 147, 1.B.1;
Missile Section: p. 45, 7.1.3.6

Conventional Section: p. 147, 1.B.1; p.
147, 1.B.1.a; Missile Section: p. 45,
7.1.3.6

Conventional Section: p. 221, 5.C.1.

Missile Section: p. 45, 7.1.3.4; p. 45,
7.1.35

Missile Section: p. 45, 8.1

Conventional Section: p. 147, 1.B.1;
Missile Section: p. 44,7.1.3.4

Conventional Section: p. 147, 1.B.1; p.

147, 1.B.1.a; Missile Section: p. 44,
7.1.35,8.1

Conventional Section: p. 158,
1.C.10.e.2.d.Note

Missile Section: p. 45, section 8.1
Conventional Section: p. 166, 2.B .4;
Missile Section: p. 47, 8.2.3.1; Nuclear
Section: p. 129, 55

Nuclear Section: p. 100, 49

Nuclear Section: p. 100, 49.5
Nuclear Section: p. 124, 64.6

Nuclear Section: p. 124, 64.2; p. 124,
64.3

Conventional Section: p. 156,
3Alela

Nuclear Section: p. 101, 49.7



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Probes, thrust vector control

Process control instrumentation, for
reprocessing plant

Process control systems for usein nuclear
reactor equipment

Processing equipment for bay or bottom cable systems

Processors, digital array

Processors, digital signal

Processors, digital signal

Processors, digital array

Product & tails collectors, for uranium vapor
Product or tails stations

Product & tails stations, UF6

Product & tails collector systems uranium vapor
Product and tails withdrawal systems

Product collectors Uranium pentafluoride (MLIYS)

Production facilities, re-entry vehicles

Production equipment, propulsion systems & components

Production equipment, re -entry vehicles

Production facilities, rockets/propulsion systems

Profilometers

Programmable gate & logic arrays

WA- LI ST (00) 1 376
01-12-0

Missile Section: p. 30, 1.3.4.2

Nuclear Section: p. 104, 51

Nuclear Section: p. 100, 49

Conventional Section: p. 231,
6.A.1.a.2.e.3

Conventional Section: p. 191,
3.A.1.a.3.Note

Conventional Section: p. 191,
3.A.1.a.3.Note

Conventional Section: p. 208,
4.A.3note.c

Conventiona Section: p. 208,
4.A.3noteb

Nuclear Section: p. 81, 28

Nuclear Section: p. 74, 77, 84
Nuclear Section: p. 81, 28

Nuclear Section: p. 82, 28.3
Nuclear Section: p.71, 74, 77, 84
Nuclear Section: p. 83

Missile Section: p. 29, 1
Conventional Section: p. 269, 9.A.3;
p. 269, 9.A.5; p. 269, 9.A.6; p. 271,
9.A.7.9.A.8; p. 272, 9.A.9, 9.A.10,,
Missile Section: p. 2,2

Missile Section: p. 29, 1
Conventional Section: p. 269, 9.A.5;
p. 269, 9.A.6; p. 271, 9.A.7; p. 271,

9.A.8; p. 272,9.A.9; Missile Section:
p. 30, 2

Conventional Section: p. 258, 7.B.2.b;
Missile Section: p. 40,5.4.4



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

(FPGA's & FPLA'S), field

Programming controls forfilament winding machines

Progressive cavity tubing pumps, corrosion resistant
Projection telescopes, laser diagnostics

Projectors, acoustic

Prolifometers, to characterize mirrorsfor laser

gyro equipment

Programmable gate & logic arrays (FPGA's

& FPLA's), fied

Programming controlsfor filament winding machines

Projection telescopes, laser diagnostics

Projectors, acoustic

Propellant additives and agents
Propellants and constituent materials
Propellant control systems

Propellant (liquid) production equipment
and components

Propellant (liquid) test and handling equipment
and components

Propellant (solid) production equipment and components

Propeller blades or propfans composite technology
9.E.3.b.2.

Propeller noise reduction technology
Propeller noisereduction software

Propellers, contrarotating

Conventional Section: p. 142,
3.A.l.a.7.c.Note

Nuclear Section: p. 121, 58.2; Missile
Section: p. 43, 7.1

Chemical Section: p. 17, 10.4.2
Conventional Section: p. 246, 6.A.5.f.4
Conventional Section: p. 229,
6.A.la.lc

Missile Section: p. 40, 5.4.4
Conventional Section: p. 192,
3.A.l.a.7.c.Note

Nuclear Section: p. 121, 58.2.
Conventional Section: p. 246, 6.A.5.f.4

Conventional Section: p. 229,
6.A.la.lc

Missile Section: p. 35, 3.4
Missile Section: p.30, 2; p. 2, 3

Missile Section: p. 31, 2.5

Missile Section: p. 30, 2

Missile Section: p. 37, 4.1
Missile Section: p. 37, 4.2

Conventional Section: p. 278,

Conventional Section: p. 268, 8.E.2.a
Conventional Section: p. 268, 8.D.2

Conventional Section: p. 267,
8.A.2.0.1b

Propel l ers, supercavitating, super-ventil ated,

partial |l y- submerged, surface piercing

WA- LI ST (00) 1 377
01-12-0

Conventional Section: p.
267, 8.A.2.0.1. a



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Propellers, water screw

Propul si on engi ne, permanent

Propulsion systems, rocket

Propulsion system components/structures, launch-vehicle

Propulsion system use software

Protective and detection equipment

Protective suits, gloves, shoes

Psuedomonas exotoxins

Pseudomonas mallei (Burkholderia mallei)
Pseudomonas pseudomallei (Burkholderia
pseudomallei)

Puccinia glumarum (Puccinia striiformis
Puccinia graminis (syn. Puccinia graminisf. sp. tritici)
Puccinia striiformis (syn. Puccinia glumarum)
Pulguing Chemical Vapor Deposition production
equipment

Pulse amplifiers

Pulse generators high speed
high-current

Pulse jet disseminators
Pulsejet engines’‘components

Pulse radar cross-section measurement systems
& components

Pumpjet propulsion systems

Pumps, corrosion resistant:
Including: multiple-seal, canned drive, magnetic,
bellows, diaphragm, peristaltic, progressive cavity

tubing, roller, vacuum

Pumps, bellows

WA- LI ST (00) 1 378
01-12-0

Conventional Section: p. 267,
8.A.2.0.1

magnet el ectric

Missile Section: p. 30, 2
Conventional Section: p. 272, 9.A.10
Conventional Section: p. 275, 9.D.2.

Conventional Section: p. 146, 1.A .4;
Chemical Section: p. 18, 10.4.8

Conventional Section: p. 146, 1.A.4.b
Biological Section: p. 27, 1.3.10

Biological Section: p. 25, 1.1.12

Biological Section: p. 25, 1.1.13
Biological Section: p. 27, 1.4.11
Biological Section: p. 27, 1.4.10

Biological Section: p. 27, 1.4.11

Conventional Section: p. 167,
2.B.5ala

Nuclear Section: p. 132, 82

Nuclear Section: p.132, 81
Nuclear Section: p. 127

Biological Section: p. 24, par. 7.3

Missile Section: p.29, 1.1.2

Conventional Section: p. 251, 6.B.8
Conventional Section: p. 267, 8A.2.p

Chemical Section: p.17,10.4.2

Chemical Section: p. 17, 10.4.2

Convent i onal

S



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Pumps, canned drive
Pumps, centrifugal
Pumps, diaphragm

Pumps, liquid propellant

Pumps, lithium amal@am

Pumps, magnetic drive

Pumps, mercury or lithium amalgam
Pumps, molecular

Pumps, multiple-seal

Pumps, peristaltic

Pumps, potassium amidein liquid ammonia
Pumps, progressive cavity

Pumps, roller

Pumps, vacuum

Pumps, vacuum

PYX (Pi cryl am nodi ni tropyri di ne)

Pyricularia grisea

Pyricularia oryzae

Pyrolitic deposition nozzles

Pyralitically derived materials production technology
Pyrolized carbon -carbon materials

Pyrolysis equipment, for rocket nozzles/r eentry nose tips

Pyrolysis process control equipment

_Q_

WA- LI ST (00) 1
01-12-0

379

Chemical Section: p. 17, 10.4.2
Chemical Section: p. 17, 10.4.2
Chemical Section: p. 17, 10.4.2

Conventional Section: p. 271, 9.A.6.d;
Missile Section: p. 32, 2.5.2

Nuclear Section: p. 96, 35.2(b)

Chemical Section: p. 17, 10.4.2
Nuclear Section: p. 96, 35.2(b)
Nuclear Section: p. 70, 22.2(c)

Chemical Section: p. 17, 10.4.2
Chemical Section: p. 17, 10.4.2
Nuclear Section: p. 94, 34.11.

Chemical Section: p. 17, 10.4.2
Chemical Section: p. 17, 10.4.2
Nudear Section: p. 74, 25.3(b)
Chemical Section: p. 17, 10.4.2

Convent i onal
160, 1.C. 12.j

Section: p.

Biological Section: p. 27, 1.4.7
Biological Section: p. 27, 1.4.7
Missile Section; p. 47, 8.2.2
Missile Section: p. 46, 8.2.1
Missile Section: p. 45, 8.1.1
Missile Section: p. 46, 8.2

Missile Section: p. 47, 8.2.3

Chem cal
B. 04

Section: p. 11,



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

QL (57856-11-8)

Q-switched lasers

Quadrature-amplitude -modulation (QAM) based radio
equipment, equipment for the development of

Quadrature -amplitude -modulation (QAM) based radio
equipment, software for the development of

Quadrature -amplitude -modulation (QAM) based radio
equipment, technology for the development of

Quartz

Quartz pressur e sensor s/transducers

Quinuclidin-3-d

Quinuclidin-3-ol hydrochloride

3-Quinuclidone (and protonated salts)

3- Qui nucl i done hydrochl ori de

3-Quinuclidinyl benzilate

Rabies virus (Lyssa virus)
Radar cross section measurement systems, missile

Radar, data processing subsystens

Radar systems & components

Radar altimeters
Radar software
Radi o equi pnent

Radiation detection, monitoring
and measur ement equipment

WA- LI ST (00) 1
01-12-0

380

Chemical Section: p. 14, B.10

Conventional Section: p.243,

6.A.5.c.2; Nuclear Section: p. 8528, p.

28.14(c)(i)

Conventional Section: p. 220,
5B.1.b.4

Conventional Section: p. 221 5.D.1.d.4

Conventional Section: p. 223
5E001c.4.a

Nuclear Section: p. 124, 64.3
Nuclear Section: p. 124, 64.3
Chemical Section: p. 3, A.05
Chemical Section: p. 3, A.05
Chemical Section: p. 9, A. 47

Chem cal
A. 47

Section: p. 9,

Chemical Section: p. 13, B.07

Biological Section: p. 26, 1.2.23
Missile Section: p. 52, 9.3.4;

Convent i onal
250, 6. A. 8. m

Section: p.

Conventional Section: p. 248, 6.A.8;

Missile Section: p. 426.2.2.1

Missile Section: p. 42, 6.2.2.1

Conventional Section: p. 253, 6.D.3.h

Conventional Section: p.
223, 5.E 1.c. 4

Conventional Section: p. 200, 3.A.2.h



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Radiation hardened (space-qualified) detectors

Radiation hardened designed (or rated) robots

Radiation hardened electronic computers

Radiation hardened integrated circuits

Radiation hardened sensors detectors

Radiation hardened TV cameras

Radiation sensors, optical fibers

Radiation shielding windows
Radio frequency ion excitation coils

Radio and telemetry equipment

Radio systems development/production technology

Radionuclides, alpha-emitting
Radium-226, compounds, mixtures, products or devices
Radomes

Radome design software

Ralstonia solanacearum

Raman shifter, para-hydrogen
Ramj et engines/components

Range gated illumination systems, underwater

Range instrumentation radars

WA- LI ST (00) 1
01-12-0

381

Conventional Section: p. 232,
6.A.2.a.1; Missile Section: p. 529.4.1

Conventional Section: 169, 2.B.7.c;
Nuclear Section: p. 106, 51.5.c

Conventional Section: p. 207,
4.A.1.a.2; Missile Section: p. 48,
8.4.1.2

Conventional Section: p. 190,
3.A.lal; Missile Section: p. 52, 9.4.1

Conventional Section: p. 231, 6.A.2;
Missile Section: p. 52, 9.4.1

Nuclear Section: p. 106, 51.5(b)

Conventional Section: p. 234,
6.A.2.d.3

Nuclear Section: p. 106, 51.5(a)
Nuclear Section 29.2, p. 34

Convertional Section: p. 218,
5.A.1.b.2; Missile Section: p. 47, 8.3.3

Conventional Section: p. 222,
5.E.1.b.3

Nuclear Section: p. 65, 20
Nuclear Section: p. 63, 13
Missile Section: p. 52, 9.4.2

Conventional Section: p. 254,
6.D.3.h.2

Biological Section: p. 25, 1.1.22

Nucl ear Secti on:
28.14 (i)

p. 86,
Conventional Section: p. 273, 9.A.11;
Missile Section: p. 29, 1.1.2

Conventional Section: p. 265,
8.A.2.d.2

Missile Section: p. 48, 8.3.4.2



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Rankine cycle engine, air independent
Rate tables (motion simulators)

RDX (Cycl otri methyl enetrinitramn ne)

Reactor control rods

Reactor internals

Reactor pressure tubes

Reactor simulators

Reactor vessels

Reactor vessels, chemical

Reactor vessels, internal volume

Reactors, nuclear

Reactors, metal organic chemical vapor deposition
(for semiconductor production) (MOCVD)
Real time processing

Real time processing operating systems
Receivers, microwave test

Receivers, radio

Rechargeable cellg/batteries

Reciprocal shakers (orbital shakers)
Reciprocating diesel engine & component technology

Recording equipment, analog & digital tape recorders

Reduced observables analysis software

Reduction cells, electrochemical

WA- LI ST (00) 1 382
01-12-0

Conventional Section: p. 266, 8.A.2.
Missile Section: p.51,9.1.4

Nuclear Section: p. 129; M ssi |l e
Section: p. 33, 3.3.2;
Conventional Section: p.
160, 1.C. 12.n

Nuclear Section: p. 100

Nuclear Section: p. 100, 101
Nuclear Section: p. 100

Nuclear Section: p. 102

Nuclear Section: p. 100

Chemical Section: p. 17,10.4.1.1
Chemical Section: p. 17,10.4.1.1
Nuclear Section: p. 49, 100
Conventional Section: p. 200,
3B.1.a2

Conventional Section: p. 210, 4.D.3.d
Conventional Section: p. 210, 4.D.3.d
Conventional Section: p. 199, 3.A.2f
Conventional Section: p. 218,
5.A.1.b.2; p. 218, 5.A.1.b.3; p. 219,
5.A.1.b.4; Missile Section: p. 47, 8.3.3

Conventional Section: p. 196,
3A.lelb

Biological Section: p. 21, 3.3
Conventional Section: p. 278, 9.E.3.e

Conventional Section: p. 197, 3.A.2.3;
p.197,3A2al

MissileSection: p. 51, 9.3

Nuclear Section: p.79



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Reduction gearing, light-weight marine transmissions

Reentry vehicles & equipment

Reflectance measuring equipment (optical), absolute
Reflectivity (electromagnetic) reducing materials
Reflectometers, mirror characterization

Reflectors (mirrors), optical

Reflux systems, ion exchange

Refrigeration units, cryogenic

Reinforced composite materials

Reinfor cement fiber, production equipment

Remote filling equipment, corrosion resistant

Remote manipulators

Remotely operated filling equipment, chemical
Remotely controlled manipulators, for submersibles
Reprocessing plant, nuclear fuel

Repr ocessing technology

Resaturated pyrolized materials

Resin impregnated fibers

Resin (thermoset) impregnated continuous materials
Resin impregnated fiber prepregs,

propulsion & space systems

Resins, fast reacting ion-exchange

Resig materials, semiconductor lithography

Resins, porous macr or eticular

Respirators

WA- LI ST (00) 1 383
01-12-0

Conventional Section: p. 267,
8.A.2.0.1d

Missile Section: p. 29, 1
Conventional Section: p. 250, 6.B.4,a
Missile Section: p. 51, 9.3

Missile Section: p. 40, 5.4.3
Conventional Section: p. 237, 6.A.4.a
Nuclear Section: p. 80

Nuclear Section: p. 95, 34.14

Conventional Section: p. 155, 1.C.7.f;
Missile Section: p. 43,7

Conventional Section: p. 147, 1.B.1.d;
Missile Section: p. 45, 8.1

Chemical Section: p. 18, 10.4.5

Nuclear Section: p. 106, 51.5;
Conventional Section: p. 266, 8.A.2.i

Chemical Section 10.4.5, p. 18
Conventional Section: p. 266, 8.A.2.i
Nuclear Section: p. 104, 51

Nuclear Section: p. 104

Missile Section: p. 45, 8.1.1

Conventional Section: p. 158,
1.C.10.e; Missile Section: p. 45, 8.1

Conventional Section: p. 158,
1.C.10.e; Missile Section: p. 45, 8.1

Conventional Section: p. 158,
1.C.10.¢; Missile Section: p. 45, 8.1

Nuclear Section: p. 80, 27.6
Conventional Section: p. 204, 3.C.2
Nuclear Section: p. 80

Biological Section: p. 21, 2.6



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Respirators, autononous

Reticles, integrated circuits of 3A001
Ricin

RickettsiaQuintana
(Rochalimaea quintana/ Bartonella quintana)

Rickettsiarickettsii
Rickettsia prowasecki
Rift Valley fever virus
Rinderpest virus

Ring laser gyromirror characterizing equipment

Ring Magnets
Ring-shaped motor statorsfor multiphase AC motors
Rings or bellows, gas centrifuge

Ri ngs or bellow, rotating

Robot controllers
Robot controllers, for high explosive handling

Robot endeffectors

Robots, explosive/munitions environment handling

Robots, radiation hardened

Robots specially designed for underwater use

Robots, specially designed to operate at high altitudes

Robots with real time 3D image processing or
scene analysis

Rochalimaea Quintana
(Rickettsia Quintana/ Bartonella quintana)

WA- LI ST (00) 1 384
01-12-0

Chemical Section: p. 18,
C. 10. 4. 8(b)

Conventional Section: p. 202, 3.B.1.9

Biological Section: p. 27, 1.3.11

Biological Section: p. 25, 1.1.8

Biological Section: p. 25, 1.1.24
Biological Section: p. 25, 1.1.23
Biological Section: p. 26, 1.2.34
Biological Section: p. 26, 1.2.35

Conventional Section: p. 258,7.B.2;
Missile Section: p. 40, 5.1

Nuclear Section: p. 68, 22
Nuclear Section: p. 70, 22.2(d)
Nuclear Section: p. 68, 22.1(c)

Nucl ear Section: 22.1 p.
68, (c)

Conventional Section: p. 169, 2.B.7
Conventional Section: p. 169, 2.B.7
Nuclear Section: p. 106, 51.6; p. 116,
2.8.Technical Note; Conventional

Section: p. 169, 2.B.7

Nuclear Section: p. 106, 51.5.(c).(i);
Conventional Section: p. 169, 2.B.7.b

Nuclear Section: p. 108, 51.5;
Conventional Section: p. 169, 2.B.7.c

Conventional Section: p. 265, 8.A.2.h

Conventional Section: p. 169, 2.B.7.d

Conventiona Section: 2.B.7, p. 28

Biological Section: p. 25,1.1.8



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Rocia virus

Rocket fuels

Rocket/rocket motor, test benches/stands
Rocket engines, solid propellant

Rocket motors, hybrid

Rocket nozzles

Rocket stages

Rocket motor inspection equipment
(non-destructivetest ) (NDT)

Rockets, sounding

Roller bearings, solid

Roller pumps, corrosion resistant

Rol l ers

Rollersfor prepregs/preform production

Rotary shaft seals (for compressor s/blowers),
UF6 resistant

Rotary position feedback units

Rotary shaft seals

Rotary shaft sealsfor compressors

Rotating components
baffles
completerotor assemblies
materialsfor
rings or bellows
rotor tubes
top/bottom caps

Rotating mirror cameras

Rot ati onal accel eroneter

Rotavirus

WA- LI ST (00) 1
01-12-0

Biological Section: p. 26, 1.2.36
Missile Section: p. 32, 3
Missile Section: p. 50, 9.1.3
Missile Section: p. 29, 1.1.1
Missile Section: p. 29, 1.1.3
Missile Section: 30, 1.3

Missile Section: p. 29, 1.1

Conventional Section: p. 275, 9.B.7
Missile Section: p. 29, A

Conventional Section: p. 163, 2.A.1.5;
p. 163, 2. A 1.b

Chemical Sectio: p. 17,10.4.2

ssile Section p. 44,
.1.3.4.1

Missile Section: p. 44,7.1.3.4

Nuclear Section: p. 73, 24.4
Conventional Section: p. 170, 2.B.8.b

Nucl ear Section: p. 76,
26.4; p. 83, 28.8

Nuclear Section: p. 73, 24.4

Nuclear Section: p. 26
Nuclear Section: p. 69
Nuclear Section: p. 68
Nuclear Section: p. 69
Nuclear Section: p. 68
Nuclear Section: p. 68
Nuclear Section: p. 69

Nuclear Section: p. 125

Conventional Section: p.
256, 7.A.2

Biological Section: p. 26, 1.2.37



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Rotor assembly mandrels, bellows forming
Rotor assemblies, gas centrifuge

Rot or assenblies, rotating

Rotor blade tip clearance control, compensating
system software

Rotor centrifugal balancing machines

Rotor components, tooling for manufacture

Rotor fabrication/assembly equipment

Rotor forming mandrels, precision

Rotor straightening equipment or systems

Rotor tube

Rotor tube baffles, gas centrifuge

Rotor tube caps, gas centrifuge

Rotor tube cylinders & components, gas centrifuge
Rot or

tubes, rotating

Russian Spring-Summer encephalitis virus
(Tick-borne encephalitis virus)

S-parameter test/measur ement equipment

S20 and S25 photocathodes

Safety cabinets, capable of biological use
Salmonella enterica var typhi

Salmonella typhi

Salt feed material

Salts, protonated:

N, N-Dialkyl (Me, Et, n-Pr or i -Pr) aminoethane-2-thiol
N, N-Dialkyl (Me, Et, n-Pr or i -Pr) aminoethane-2-chloride

WA- LI ST (00) 1
01-12-0
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Nuclear Section: P. 120, 56
Nuclear Section: P. 68, 22

Nucl ear Section: p. 68,

22.1(a)

Conventional Section: p. 276, 9.D.4.d

Nuclear Section: p. 121, 57
Conventional Section: 275, 9.B.9
Nuclear Section: p. 120, 56
Nuclear Section: p. 117, 53.2
Nuclear Section: p. 120, 56.2
Nuclear Section: p. 68
Nuclear Section: p. 69, 22.1(d)
Nuclear Section: p. 69, 22.1(e)
Nuclear Section: p. 68, 22.1

Nucl ear 68,

22.1 (b)

Section: p.

Biological Section: p. 26, 1.2.46

Conventional Section: section 202,
3.B.2a.

Conventional Section: section 232,
6.A.2.a.2.a.2.a.

Biological Section: p. 20, 2.2
Biological Section: p. 25, 1.1.25
Biological Section: p. 25, 1.1.25
Nuclear Section: p. 88, 30

Chemical Section: p. 4, A.08
Chemical Section: p. 3, A.06



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

O, O -Diethyl S-[2-(diethylamino) ethyl] phosphor othiolate

(78-53-5)

O-Alkyl S-2-dialkylaminoethyl alkylphosphonothiolate

O-Alkyl O -2-dialkylaminoethyl alkylphosphonite
3-hydroxy-1-methylpiperidine

Salvage systems, ocean

Sampling device for oscilloscopes
Sarin

Satellite communication equipment technology

Satellites, commercial communications

Satellite navigation systems

SAW (Surface Acoustic Wave) devices

Saxitoxin (STX)

Scanning cameras & systems

Scatterometers

Schliering systems

Scirrhia pini

Scoops, static components

Scoops for UF6 extraction in gas centrifuges

Scramj et engines/components

Scroll compressors

Scrol | conpressors and vacuum punps

Scrubbers, corrosion resistant

Seaf | oor navi gation system

WA- LI ST (00) 1 387

01-12-0

Chemical Section: p. 15, B.17

Chemical Section: p. 11, B.03

Chemical Section: p. 14, B.10
Chemical Section: p. 9, A.46

Conventional Section: p. 263, section
8A.le

Nuclear Section: p. 132, 80.4

Chemical Section: p. 10, B.01

Conventional Section: p. 132, section
5.E.1b.1.

Conventional Section: p. 132, section
9.A4

Missile Section: p. 42, 6.2.2.3; p. 43,
6.2.2.4

Conventi onal Section: section 195,
3A.lcl

Biological Section: p. 27,1.3.12

Conventional Section: p. 236,
6.A.3.b.2.

Conventional Section: p. 258, 7.B.2.a,
Missile Section: p. 40,5.4.2

Nuclear Section: p. 124, 64.5

Biological Section: p. 27, 1.4.5
Nuclear Section: p. 70, 22.2(f)
Nuclear Section: p. 70, 22.2(f)

Conventional Section: p. 273, 9.A.11,
Missile Section: p. 29, 1.1.2

Nuclear Section: p. 133, 86
Nucl ear Section: p. 133, 86
Chemical Section: p. 17,10.4.1.4

Conventional Section: p.
267, 8.A. 2.0.2.cC



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Sea-induced motion control systems, automatic
Sealer s (semi-automatic or automatic hot cap)

for ceramic microcircuit packages

Seals, air cr aft/aer ospace use

Seals, for surface effect vessels

Seals, made from fluor oelastomer s

Seals, rotary shaft

Secondary containment systems

Security equipment, information

Security equipment, information, software

Segmented mirrors, assembly in space

Semiconductor, test equipment

Semiconductor compound photocathodes

Semiconductor components, extended temper ature range

Semiconductor component design software,

computer-aided-design

Semiconductor device or materi al manufacturing

equipment

Semiconductor lasers

Semiconductor probing systems, electron & laser beam

Sensing component in instruments

Sensing elements, hydrophone

Sensor materials, optical

WA- LI ST (00) 1
01-12-0
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Conventional Section: p. 266, 8.A.2.n.

Conventional Section: p. 203,
3.B.2.e5.c.

Conventional Section: p. 145, 1.A.1.c.

Conventional Section: p. 266, section
8.A.2.k.

Conventional Section: p. 145, 1.A.1.c.

Nuclear Section: p. 73, 24.4; p. 76,
26.4; p. 83, 8.8.

Biological Section: p. 20, 2.3

Conventional Section: p. 224, section
5A.2

Conventional Section: p. 226, section
5D.2.

Conventional Section: p. 237,
6.A.4.c.3.

Conventional Section: p. 202, 3.B.2

Conventional Section: p. 232,
6.A.2.a.2.a.2.cand 6.A.2.a.2.b.3

Conventional Section: p. 190,
3A.la2

Conventional Section: p. 205, 3.D.3

Conventional Section: p. 200, 3.B.1
Conventional Section: p. 241, 6.A.5.b

Conventional Section: p. 202, 3.B.1.f.2

Nudear Section: p. 59, 1.3

Conventional Section: p. 230,
6.A.l.a2a

Conventional Section: p. 251, 6.C.2



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Sensors, for control of underwater robots Conventional Section: p.

265, 8.A 2.h.1; p. 266,
8.A.2.i.1

Sensors, industrial infrared Conventional Section: p. 234, 6.A.2.c

Sensors, linear position feedback unit Conventional Section: p. 170, section

2.B.8.a

Sensors, multispectral imaging Conventional Section: p. 233, 6.A.2.b

Sensors, optical Conve ntional Section: 231, 6.A.2

Sensors, pressure (manganin & quartz) Nuclear Section: p. 124, 65.2 and 65.3

Sensor s, super conductive electromagnetic Conventional Section: p. 247, 6.A.6.h

Separ ation el ement housi ngs Nucl ear Section: p. 76,

Separ ation mechanisms for missiles

26.6

Missile Section: p. 31,24

Separ ation nozzles, aerodynamic isotope separation Nuclear Section: p. 76, 26.1
Separation plant, aerodynamic isotope separation Nuclear Section: p. 75, 26
Separation process (aer odynamic) equipment Nuclear Section: p. 75, 26
Separation systems for separating UF6 from carrier gas  Nuclear Section: p. 78, 26.12
Separ ation tubes, aer odynamic isotope separation Nuclear Section: p. 78, 26.2.
Separator modulehousings

(cylindrical or rectangular vessels) Nuclear Section: p. 82, 28.4.
Separator module housings,

uranium metal plasma source Nuclear Section: p. 87, 29.6.

Separators, centrifugal (biological)
Separators, corrosion resistant

Separators, electromagnetic isotope

Separ ator s, molecular laser isotopic separation
Serratia mar cescens

Servo valves, propellant control systems

Sesqui nust ar d

WA- LI ST (00) 1
01-12-0
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Biological Section: p. 21, 4.1

Chemical Section: p. 17,10.4.14

Nuclear Section:

Nuclear Section:

p. 88, 30.1.

p. 84, 28.12

Biological Section: p. 25, 1.1.26

MissileSection: p. 32, 2.5.1

Chemi cal
B. 04

Section: p.

11,



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Shaft encoders (rotary input type)

Shaker system

Shaking incubators

Shaving machines, gear

Sheep pox virus

Sheets, fluoropolymer

Shi el di ng systens

Shigatoxin
Shigella dysenteriae

Ship vessel positioning systems, acoustic

Ship vessel positioning systems, dynamic

Shoes, protective

Si-A-ON

Si-C

Si-CGN

Si-N

Si-ON

Sidelooking airborneradar (SLAR)

Signal processor microcircuits

Signal generators, frequency synthesizer based

WA- LI ST (00) 1
01-12-0

Conventional Section: p. 197, section

3A.Lf

M ssil e Secti
9.1.1.4

Biological Section

on p. 50,

©p. 21,33

Conventional Section: p. 166, section

2.B.3

Biological Section

Chemical Section:

M ssile Secti

" p. 26,1.2.38

p.17,10.4.1.6

on p. 43,

6.2.3.1 and 6.2.4

Biological Setion: p. 27, 1.3.13

Biological Section

©p. 25,1.1.27

Conventional Section: p. 229,

6.A.1l.a.1l.d

Conventional Section: p. 263,

8A.lel

Conventional Section: p. 146, 1.A.4.b

Convent i onal
155, 1.C. 7.c.

Convent i onal
155, 1.C. 7.c.

Convent i onal
155, 1.C. 7.f.

Convent i onal
155, 1.C. 7.c.

Convent i onal
155, 1.C. 7.c.

Section: p.
l.c

Section: p.
1.b

Section: p.
2

Section: p.
l.a

Section: p
1.d; 268,

8.D.1; p. 275, 9.D.1; p.
275, 9.D.2; p. 276, 9.D.5

Conventional Section: p. 249, 6.A.8.f

Conventional Section: p. 191,

3.A.1.a.3 Note

Conventional Section: p. 199, 3.A.2.d



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Signal analyzers
Signal processing devices, acousto-optic

Signal processing (digital) transmission equipment

Signal processing equipment, general purpose digital

Signal tracking development/use technology, laser
Signature(electromagnetic) reduction devices
Silahydrocarbon oils

Silicon carbide

manuf act ure of

Silicon carbide fibres,

Silicon carbide (SiC) substrate blanks

Silicon carbides, technology relating to

Silicon, heter o-epitaxial grown multi -layer substrates
Silicon microcir cuits

Silicon nitrides, technology relating to

Silicon-on-sapphire integrated circuits
Silicon oxides, technology relating to

Silicone fluid, fluorinated

SILVA (See Atomic vapor laser separation)

Silver gallium selenide (AgGaSe2)

Silylated resists for semiconductor lithography

Simulatorsfor nuclear reactors

WA- LI ST (00) 1
01-12-0
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Conventional Section: p. 198, 3.A.2.c
Conventional Section: p. 196 3.A.1.c.3

Conventional Section:
5.A.1b.6

p. 219,

Conventional Section: p. 208, 4.A.3.

Conventional Section:
5E.1b.2

p. 222,

Missile Section: p. 51, 9.3;
Conventional Section: p. 148, 1.C.1

Conventional Section: p. 153,
1.C.6.al

Convent i onal
206, 3.E. 3.f

Section: p.
Conventional Section: p.
147, 1.B.1.d.2

Conventional Section: p. 252, 6.C.4.d

Conventi onal
162,

Section: p.
1.E.2.c.1.a.3

Conve ntional Section: p. 204, 3.C.1.a
Conventional Section: p. 190, 3.A.1.a

Convent i onal
162,

Section: p.
1.E2.c.1.a. 4

Conventional Section: p. 190, 3.A.1.a
Note 2

Convent i onal
162,

Section: p.
1.E.2.c.1l.a.1

Conventional Section: p. 153,
1.C.6.b.2

Nuclear Section: p. 81, 28

Conventional Section: p. 252,
6.C4.b.2

Conventional Section: p. 204, 3.C.2.d

Nuclear Section: p. 102, 49.13.



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Single crystal alloys
Single crystal casting control software

Single crystal casting equipment

Singlecrystals

Single point diamond turning techniques, technology

Single-element & focal plane arrays, space-qualified

Sin nombre virus

Skin friction transducers, wall

Skirts, for surface effect vessels

Slapper detonators (Electric)

Slurry deposition

Slurry propellant control systems

Small waterplane area vessels

Smallpox virus (Variola virus)
Sodium bifluoride

Sodium cyanide

Sodium fluoride

Sodium (Na) metal vapor lasers

Sodium sulphide

Softwar e,

Sof t war e,

WA- LI ST (00) 1
01-12-0
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Conventional Section: p.
276, 9.E. 3.a.1

Conventional Section: p. 276, section
9.D.4.c

Conventional Section: p. 274, section
9.B.1.a

Conventional Section: p. 251, 6.C.2.b

Conventional Section: p. 254,
6.E.3.d.2

Conventional Section: p. 235, 6.A.2.e
Biological Section: p. 26, 1.2.39

Conve ntional Section: p. 275, section
9.B.8

Conventional Section: p. 266, section
8.A.2.k

Nuclear Section: p. 127, 72.1(c)

Conventional Section: p.
177, 2.E. 3.f. table 1. E

Missile Section: p. 31, 2.5

Conventional Section: p. 263, section
8.A.1i

Biological Section: p. 26, 1.2.47
Chemical Section: p. 6, A.29
Chemical Section: p. 7,A.37
Chemical Section: p. 7, A.30

Conventional Section: p. 240,
6.A.5.a.2.c

Chemical Section: p. 6, A.32

see product group D for controlsin
each category

Convent i onal
161, 1.D

Section: p.



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Softwar e, electronic devices

Conventional Section: p. 170, section
2D.2

Software, for devel opnent or production of equi pnent Conventi onal
Section: p. 259, 7.D. 1

Sof tware, for devel opment, production or

use of marine systens Conventional Section: p.
268, 8.D.1

Sof tware, for devel opment, production, repair, overhaul

or refurbishment of propellers Conventional Section: p.
268, 8.D.2

Software for Nuclear materials, fadlities and equipment

Software, materials processing

Softwar e, multi -datastream processing
equipment compilers

Softwar e, multi -datastream processing
equipment oper ating systems

Soft ware, noi se reduction

Softwar e, numerical control

Softwar e, pertaining to microor ganisms,
toxins, and genetic m aterial

Software, real time processing in machine tools

Softwar e, real time processing equipment
oper ating systems

Softwar e, underwater noisereduction

Solenoids, superconductive

Solid propellant rocket engines
Solid rocket propulsion systems
Solid rocket propulsion system, components

Solid state cameras

Solid state joining equipment, tools/dies/fixtures

WA- LI ST (00) 1
01-12-0
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Nuclear Section: p. 91, 33

Conventi onal
170, 2.D

Section: p.

Conventional Section: p. 210, 4.D.3.a

Conventional Section: p. 210, 4.D.3.a

Convent i onal
268, 8.D. 2

Section: p.

Conventional Section: p. 170, 2.D.2

Biological Section: p. 24, 10

Conventional Section: p. 210, 2.D.2

Conventional Section: p. 210, 4.D.3.d
Conventional Section: p. 268, 8.D.2

Conventional Section: p. 197,
3A.le3

Missile Section: p. 271,1.1.1
Conventional Section: p. 271, 9.A.7
Conventional Section: p. 271, 9.A.8

Conventional Section: p. 236,
6.A.3.b.1

Conventional Section: p. 274, 9.B.4



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Solid-state imaging devices
Solid state lasers, tunable

Solid-state microwave amplifiers

Solidification stations
Solvent extractors
Soman

Sonar log equipment

SORGUYL (Tetranitroglycoluril)

Source code for devel opnent

Source code, for multi -datastream processing equipment

Source code, navigation equiprment

Space launch vehicles

Space qual ified focal planearrays

Conventiaal Section: p. 231, 6.A.2
Conventional Section: p. 242, 6.A.5.c

Conventional Section: p. 194,
3A.lb4

Nuclear Section: p. 77, 26.7

Nuclear Section: p. 105, 51.3
Chemical Section: p. 10, B.01
Conventional Section: p. 228, 6.A.1.b

Conventional Section: p.
160, 1.C. 12.g

Conventional Section: p.
259, 7.D.3.d

Conventional Section: p. 210, 4.D.3.a

Conventional Section: p.
259, 7.D.2; p. 259, 7.D.3.b

Conventional Section: p. 269, section
9.A.4

Conventional Section: 235, 6.A.2.e

Space qualified or radiation hardened photovoltaic arrays Conventional Section: 196, 3.A.1.el.c

Space-qualified solid state detectors

Space -qualified optical components
Spacecr aft
Spacecraft components

Spacecr aft inertial navigation equipment/components

Spark-gaps, triggered

Speci al shut-off and control valves

Specialized equipment

Specialized packing

WA- LI ST (00) 1 394
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Conventional Section: p. 232,
6.A.2.a.l

Conventional Section: p. 237, 6.A.4.c
Conventional Section: p. 269, 9.A.4
Conventional Section: p. 272, 9.A.10

Conventional Section: p. 256, section
7.A.3

Nuclear Section: p. 128, 75.2

Nucl ear Section: p. 75,
25.4; p. 77, 26.10

Nuclear Section: p. 124,

Nuclear Section: p. 94, 34.10



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS
Specific modulus Nuclear Section: p. 62, 8
Specific tensile strength Nuclear Section: p. 62, 8
Spherical aluminum powder Missile Section: p. 33, 3.3

Spin forming machines combining spin-forming
and flow-for ming function Conventional Section: p. 170, 2.B.9,
Nuclear Section: p. 117, 53

Spindle assemblies, machine tools Conventional Section: p. 170, 2.B.8.c

Spray drying equipment, biological Biological Section: p. 22,4.4

Spray nozzles Biological Section: p. 23, 7.1

Spray tanks Biological Section: p. 23, 7.1

Spraying equipment, chemical Chemical Section: p. 18, 10.4.9

Spraying production equipment, plasma with

controlled atmosphere Conventional Section: p. 167, 2.B.5.d

Spread spectrum development technology Conventional Section: p. 222,
5E.1b.4

Spread spectrum radio equipment Conventional Section: p. 219,
5A.1b.3

Sputter deposition Conventional Section: p.

177, 2.E. 3.f. table 1.F

Sputter deposition production equipment Conventional Section: p. 168, 2.B.5.e

SQUIDs (Superconducting quantum interference devices) Conventional Section: p. 247,
6.A.6.h.1

SR 12 (Amoni um di ni tram de) Conventional Section: p.

161, 1.C 12.z

Stabilizers M ssile Section p. 37,
3.4.5

Stage pumps Nuclear Section: p. 93, 34.4

Staging mechanismsfor missiles Missile Section: p. 31, 2.4

Stainless steel Nuclear Section: p. 91, 95

Staphylococcusaureus Biological Section: p. 25, 1.1.28

Staphylococcus aureustoxins Biological Section: p. 27,1.3.14
WA- LI ST (00) 1 395

01-12-0



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Staphylococcal enterotoxins

Static components

Stators, ring shaped (centrifugal rotor motor)
Steam sterilizable freeze drying equipment

Steel, maraging

Steel, Titanium stabilized duplex stainless (Ti-DSS)

Step & repeat equipment, semiconductor
wafer processing

St. Louis encephalitis virus
Storage or holding vessels,

Storage integrated circuits

Storage tanks, chemical

Storage tanks & containers, corrosion resistant
Storage vessels, corrosion resistant

“Stored programme controlled” cathodic
arc deposition production equipment

Biological Section: p. 27, 1.3.14
Nuclear Section: p. 69, 22.2

Nuclear Section: p. 70, 22.2(d)
Biological Section: p. 22,4.5

Missile Section: p. 46, 8.1.5, Nuclear
Section: p. 12, 56.3; p. 122, 61; p. 63,
12; p. 69, 22.1

Missile Section: p. 46, 8.1.7

Conventional Section: p. 201, 3.B.1.f.1
Biological Section: p. 26, 1.2.40
Nuclear Section: section p. 105, 51.4

Conventional Section: p. 190,
3A.la2

Cheni cal Section: p. 17,
10.4.1.5

Chemical Section: p. 17,10.4.1.5

Chemical Section: p. 17, 10.4.1.5

Conventional Section: p. 168, 2.B.5.f

St ored program controll ed conputer, dedicated

Stored program controlled (SPC) switching equipment,

equipment for the development of equipment employing Conventional Section: p. 220, 5.B.1.b

Stored program controlled (SPC) switchingequipment,
softwar e for the development of equipment employing

Stored program controlled (SPC) switching equipment,
technology for the development of equipment employing
Stored program controlled equipment controlled

by 3B, software for use of

Strap down/gimbal inertial navigation systems
or equipment

Streak cameras, mechanical type

WA- LI ST (00) 1 396
01-12-0

Conventional Section: p. 221, 5.D.1.d

Conventional Section: p. 222, sectim
5.E.1c

Conventional Section: p. 205, 3.D.2

Conventional Section: p. 256, 7.A.3

Nuclear Section: p. 125, 67 and 68

Conventi onal

c

-



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Streak camer as, mechanical or electronic

Streak tubes, electronic streak cameras
Streak cameras, electronic type

Stroboscopi clight systems

Structural composites production equipment

Structures and composite structures, laminate,
and manufacturersfor missiles

STX (Saxitoxin)
Subcavitating hydr ofoils

Submarine vessel positioning systems, acoustic

Submersible stage recir culation pumps

Submer sible vehicles/vehicle systems or equipment

Substrate development/production
technology, diamond film

Substrates, multi -layer heter cepitaxial materials

Substrates, semiconductor with resist coating
Sugar cane Fiji disease virus

Suits, protective

Sulphur dichloride
Sulphur monochloride

Sul fur Mustard

Super -ventilated propellers

Super cavitating hydrofoils

WA- LI ST (00) 1 397

01-12-0

Conventional Section: p. 235,
6.A.3.a.3

Nuclear Section: p. 125, 68.2
Nuclear Section: p. 125, 68

Conventional Section: p. 265,
8A.2.9.1

Conventional Section: p. 147, 1.B.1;
Missile Section: p. 43,7

Missile Section: p. 45, 8, 8.1
Biological Section: p. 27, 1.3.12
Conventional Section: p. 266, 8.A.2.m

Conventional Section: p. 229,
6.A.1.a.1d

Nuclear Section: p. 94, 34.11
Conventional Section: p. 262, 8.A.1;
p. 264,8A.2.a

Conventional Section: p. 206, 3.E.3.d

Conventional Section: p. 204, 3.C.1
Conventional Section: p. 204, 3.C.2
Biological Section: p. 26, 1.2.41
Conventional Section: p. 146, section
1.A.4.b, Chemical Section: p. 18,
10.4.8

Chemical Section: p. 6, A.23
Chemical Section: p. 6, A.22

Chemical Section: p. 11,
B. 04

Conventional Setion: p. 267,
8.A.2.0.1la

Conventional Section: p. 266, 8.A.2.m



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Supercavitating propellers

Supercomputers,

Superconducting quantum interference
devices (SQUIDs)

Super conductive composite conductor
Super conductive gates, current switching

Super conductive electromagnets or solenoids

Super conductive devices or circuits

Super conductive propulsion engines

Super conductive electromagnetic sensors

Super plastic forming technology, metal working

Super plastic forming tools, dies, molds or fixtures

Super plastic forming technology/data, Al/Ti/Super alloys

Super sonic expansion nozzles for UF6 carrier gas

Surfaceirregularity measuring equipment/instruments

Surface coating & processing equipment
Surface skimming (shallow bulk) acoustic wave devices

Surface acoustic wave devices

Surface area, corrosion resistant
Surface area, corrosion resistant alloy
Surface area, corrosion resistant metal
Surface area, fluoropolymer sheets

Surface area, heat transfer

WA- LI ST (00) 1
01-12-0

398

Conventional Section:
8.A.2.0.1la

267,

see Computers

Conventional Section:
6.A.6.h.1

247,

Conventional Section: p. 153, 1.C.5.b

Conventional Section: p. 196, 3.A.1.d

Conventional Section:
3A.le3

. 197,

Conventional Section: p. 196, 3.A.1.d

Conventional Section:
8.A.2.0.2.c

267,

Conventional Section: p. 247, 6.A.6.h

Conventional Section:
2.E.3b.1

171,

Conventional Section: 148, 1.B.3

Conventional Section: 171, section

2.E.3b.2a

p.

Nuclear Section: p. 83, 28.5

Conventional Section: p. 169, 2.b.6.c,
Nuclear Section: p. 118, 54.2

Conventional Section: p. 167, 2.B.5
Conventional Section: p. 195 3.A.1.c.1

Conventional Section: p. 195,
3Alcl

Chemical Section: p. 17,10.4.1.6
Chemical Section: p. 17,10.4.1.6
Chemical Section: p. 17,10.4.1.6
Chemical Section: p. 17, 10.4.1.6

Chemical Section: p. 17,10.4.1.2



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Surface vessel positioning systems, acoustic

Surface vessels & components

Sur face finishing equipment

Surface-effect vehicles, (fully skirted variety)
Surface-effect vehicles (rigid sidewalls)

Surface piercing propellers

Survey systems, bathymetric

Swine fever virus (Hog cholera virus)
Swine influenza virus
Swine vesicular disease (Porcine enterovirustype9)

Switching devices, modules or assemblies

Switching equipment, stored program controlled
Syntactic foam, underwater use

Synthetic crystallinelaser host material
Synthetic diamond material

Synthetic apertureradar (SAR)

Systolic array computer sassemblies/components
Surface area, corrosion resistant

Surface area, corrosion resistant alloy

Surface area, corrosion resistant metal

Surface area, fluoropolymer sheets

Surface area, heat transfer

Surface vessel positioning systems, acoustic

WA- LI ST (00) 1 399
01-12-0

Conventional Section:
6.A.1.a.1.d

Conventional Section:
8A.1

Conventional Section:
3.B.2e3

Conventional Section:

Conventional Section:

Convention al Section:
8.A.2.01e

Conventional Section:
6.A.lala

p. 229, section

p. 263, section

p. 203,

p. 263, 8.A.Lf
p. 263, 8A.1g

p. 267,

p. 228, section

Biological Section: p. 26, 1.2.42

Biological Section: p. 26, 1.2.43

Biological Section: p. 26, 1.2.44

Nuclear Section: p. 128, 74;

Conventional Section:

Conventional Section:

Conventional Section:

Conventional Section:

Conventional Section:

Conventional Section:

Conventional Section:

p.197, 3A.1g
p. 220,5.B.1.b
p. 268, 8.C.1
p. 252, 6.C.5
p. 252, 6.C.4f
p. 249, 6.A.8.f

p. 209, 4A.4.a

Chemical Section: p. 17,10.4.1.6

Chemical Section: p.17,10.4.1.6

Chemical Section: p. 17, 10.4.1.6

Chemical Section: p. 17,10.4.1.6

Chemical Section: p. 17,10.4.1.2

Conventional Section:
6.A.1.a.ld.

p. 92, section



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Surface vessels & components

Surface finishing equipment

Surface-effect vehicles (fully skirted variety)

Surface-effect vehicles (rigid sidewalls)

Survey systems, bathymetric

Swine fever virus (Hog cholera virus)
Swine influenza virus
Swinevesicular disease

Switching devices, modules or assemblies

Switching equipment, stored program controlled

Syntactic foam, underwater use

Synthetic crystalline laser host material

Synthetic diamond material

Synthetic apertureradar (SAR)

Systolic array computer sassemblies/components

-T-

T4

Tabun

TACOT (Tetranitrobenzotriazol obenzotri azol

TAGN (Tri am noguani di nenitrate)

WA- LI ST (00) 1 400

01-12-0

Conventional Section: p. 124, section
8A.L

Conventional Section: section
3.B.2.e3.

Conventional Section: p. 125, section
8.A.1f.

Conventional Section: p. 125, section
8.A.lg.

Conventional Section: p. 91, section
6.A.lala.

Biological Section: p. 7, 1.2.42
Biological Section: p. 7, 1.2.43
Biological Section: p.7,1.2.44

Nuclear Section: 75; Conventional
Section (thyratrons), 3.A.1.g, p. 57

Conventional Section: p. 82, 5.B.1.b.

Conventional Section: p. 131, section
8.C.1L

Conventional Section: p. 114, section
6.C.5

Conventional Section: p. 114, section
6.C.4f.

Conventional Section: p. 111, section
6.A.8.f.

Conventional Section: section 4.A .4.a.

Chem cal Section: p. 12,
B. 04

Conventional Section: p.
160, 1.C. 12.n

Chemical Section: p. 11, B.11
e)

Conventional Section: p.
159, 1.C 12.e

Conventi onal

c

<=



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Tangential filtration equipment

Tanks, chemical storage
Tanks, corrosion resistant
Tant al um

Tantalum crucibles caated with tantalum
carbide/nitride/boride

Tantalum made or lined crucibles

TATB (Triam notrinitrobenzene)

Tape bonders, stored program controlled equipment

Tape recording equipment

Tape-laying machines

Tapes, continous
TATB (See Triaminotrinitrobenzene)

TDMA (Time Division Multiple Access)

Technol ogy, advanced nmmterials

Technology, airborne avionics or navigation
equipment

Technology, development of frequency hopping
(spread spectrum radio) techniques
Technology, development of spread spectrum
(radio) tehiniques

Technology, diamond substrate film

Technology, gas turbine engine components

Technology, helicopter power transfer systems

WA- LI ST (00) 1 401
01-12-0

Biological Section: p. 22, 4.3

Chemical Section: p. 17, 10.4.1.5
Chemical Section: p. 17,10.4.1.5

Nucl ear Section: p. 67, 21

Nuclear Section: p. 131, 77.3(b)
Nuclear Section: p. 130, 77.2;

p. 131, 77.3
Conventional Section: p.
159, 1.C.12.d

Conventional Section: p. 204,
3.B.2.e5b

Conventional Section: p. 197, 3.A.2.a

Conventional Section: p. 147, 1.B.1.b;
Missile Section: p. 44,7.1.1

Nuclear Section: p. 62
Nuclear Sectiopn: p. 129

Conventional Section: p. 219,
5A.1b.3

Conventional Section: p.

161, 1.E

Conventional Section: p. 260, 7.E.4.3;
Missile Section: p. 38,5

Conventional Section: p. 222,
5.E.1b.4

Conventional Section: p. 222,
5E.1b4

Conventional Section: p. 206, 3.E.3.d

Conventional Section., p. 276, 9.E.3;
Missile Section: p. 31, 2.2

Conventional Section: p. 278, 9.E.3.d



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Technology, hetero-structure semiconductor development Conventional Section: p. 206, 3.E.2.b

Technology, integration softwarefor expert systems
Technology, machinetool instruction generators
Technol ogy, materials processing
Technology, pertaining to micro-organisms,

toxins, and genetic material

Technology, super conductive electronic device

Technology, tilt rotor/wing power transfer
systems development

Technology, vacuum microelectronic device

TEGDN (Triethylene glycol dinitrate) propellant additive

Telecommunications equipment
Telecommunications equipment/system software

Telecommunication test, inspection,
development, and production equipment

Telemetering & telecontrol equipment for missiles

Television cameras, under water

Tel evi si on systens, underwater

Tellurium (Te)

Tempest type equipment

Tension stretchers for prepregs/preform production
Tepan (HX-879)
Tepanol (HX-878)

Terephthalic acid

Teschen disease virus

Test benches/stands, for rockets/rocket motors

WA- LI ST (00) 1 402
01-12-0

Conventional Section: p. 172, 2.E.3.e
Conventional Section: p. 172, 2.E.3.d
Conventional Section: p.
170, 2. E

Biological Section: P. 24, 10

Conventional Section: p. 206, 3.E.3.c

Conventional Section: p. 278, 9.E.3.d
Conventional Section: p. 206, 3.E.3.a
Missile Section: p. 36, 3.4.4.1
Conventional Section: p. 218, 5.A.1

Conventional Section: p. 221, 5.D.1

Conventional Section: p. 220, 5.B.1
Missile Section: p. 47, 8.3.3

Conventional Section: p. 264-265,
8.A.2.d.1; p. 265, 8.A.2

Conventional Section: p.
264, 8.A.2.d.1

Conventional Section: p. 251, 6.C.2.a

Conventional Section: p. 225,
5A.2.a4

Missile Section: p. 44, 7.1.3.4.2
Missile Section: p. 35,3.4.1.4
Missile Section: p. 35,3.4.1.3

Conventional Section: p.
156, 1.C.8.b.2.a

Biological Section: p. 26, 1.2.45

Missile Section: p. 150, 9.1.3



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Test, calibration or alignment equipment for
equipment controlled by 7A Conventional Section: p. 258, 7.B.1;
Missile Section: p. 40, 5.4

Test chambers, aerosol challenge Biological Section:p. 24, 8.1
Test equipment, semiconductor devices Conventional Section: p. 202, 3.B.2
Test equipment - propellants and their constituents Missile Section: p. 50, 9.1.3

Test, inspection and production equi pnent,
advanced material s Conventional Section: p.
147, 1.B; p. 163, 2.B

Test piecesupport structures Nuclear Section: p.123
Test receivers, microwave Conventional Section: p. 199, 3.A.2.f
Testing equipment, for electronic components Conventional Section: p. 203,3.B.2.e

Tet hered subnersi bl e vehicles, unmanned Conventional Section: p.
262, 8. A l.c

1,4,5,8Tetranitro-1,4,5,8 tetraazadecalin (TNAD) Conventional Section: p. 160,
1.C.12.w

2,4,6,8-Tetranitro-2,4,6,8

tetraazabicycl o[ 3, 3,0]- octanone-3

(tetranitrosem glycouril; K-55; keto-bicyclic HWX)
Tetranitrobenzotriazolobenzotriazole (TACOT) Conventional Section: p. 160, 1.C.12.h
1,3,5,7-Tetranitro-1, 3,5, 7-tetrazacycl ooct ane Conventional Section:

p. 159, 1.C. 12.a

Tetranitroglycoluril (TNGU, SORGUYL) Conventional Section: p.
160, 1.C 12.¢

Tetranitrosemiglycouril (2,4,6,8tetranitro-2,4,6,8-

tetraazabicyclo[3,3,0]-octanone-3) Conventional Section: p. 160, 1.C.12.u
Tetrodotoxin Biological Section: p. 27, 1.3.15
Tetranitrosemiglycouril (2,4,6,8tetranitro-2,4,6,8-

tetr aazabicyclo[3,3,0]-octanone-3) Conventional Section: p. 160, 1.C.12.u

Tetryl (Trinitrophenylmethylnitramine) Conventional Section: p. 161,
1C.12.aa

Thallium arsenic selenide (TI3AsSe3 or TAS) Conventional Setion: p. 252,
6.C.4.b.3

Thermal cyclers Biological Section: p. 23, 6.7

WA- LI ST (QQ) 1 403

01-12-0

Conventi onal

c

<=



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Ther mal - Evapor ati on Physi cal
Vapour Deposition (TE-PVD)

Thermal ionization mass spectrometers (TIMYS)

Thermal shields

Thermal sensors, optical fiber

Thermoplastic liquid crystal copolymers

Thermoset resin impregnated materials

Thickness, corrosion resistant
Thickness, corrosion resistant alloy
Thickness, corrosion resistant metal
Thickness, fluoropolymer sheets

Thioethers, aslubricating fluids

Thiodiglycol

Thionyl chloride
Thiophosphoryl chloride
Thorite

Thorium

Thrust tabs, thrust vector
control subsystems

Thulium-YAG (Tm:YAG) lasers

Thulium-YSGG (Tm:YSGG) lasers

Tick-borne encephalitisvirus (Russian

spring-summer encephalitisvirus)

TiH (Titani um subhydri de of stoichionetry)

Tilletia carnis

Tilletia foetida

WA- LI ST (00) 1
01-12-0

Conventional Section: p.
174, 2.E.3.f. table 1.B

Nuclear Section: p. 91, 31.3
Nuclear Section: p. 101, 49.8

Conventional Section: p. 234,
6.A.2.d.3

Conventional Section: p. 156, 1.C.8.b
Nuclear Section: p. 61, 8.3

Chemical Section: p. 17,10.4.1.6
Chemical Section: p. 17, 10.4.1.6
Chemical Section: p. 17, 10.4.1.6
Chemical Section: p. 17,10.4.1.6

Conventional Section: p. 153,
1.C.6.b.1

Chemical Section: p. 15, B.13
Chemical Section: p. 6, A.24
Chemical Section: p. 9, A.5L
Nuclear Section: p. 59

Nuclear Section: p. 59, 1.1

Missile Section: p. 30, 1.3

Conventional Section: p. 242,
6.A.5.c.1

Convertional Section: p. 242,
6.A.5.c.1

Biological Section: p. 26, 1.2.46

Biological Section: p. 27, 1.4.12

Biological Section: p. 27, 1.4.13

Conventi onal

S

<=



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Tilletiaindica

Tilt rotor/tilt wing power transfer system technology

Tilting spindles for machinetools

Timedelay general, electronic equipment for

Time delay generation equipment

Timedivision multiple access(TDMA)

Time interval measurement, electronic equipment for

Timeor frequency domain processing & correlation
equipment (for sonar or underwater acoustics)

TIMS (Thermal ionization mass spectrometers)

Tires
Tissue culture cultivation vessels
Titanium

Titani um al | oy

Titanium alloys

Ti t ani um al uni ni des

Titanium doped sapphire laser host material

Titanium -sapphire (Ti: Al203) lasers

Titanium -stabilized duplex stainless steel (Ti-DSS)

Ti tani um subhydri de of stoichionmetry (TiH)

Titanium tools

TMETN (trimethylolethane trinitrate)

Biological Section: p. 27, 1.4.14
Conventional Section: p. 278, 9.E.3.d

Conventional Section: p. 170, 2.B.8.c;
Nuclear Section: p. 59, 52.2

Nuclear Section: p. 131, 79
Nuclear Section: p. 131

Conventional Section: p. 219,
5A.1b.3

Nuclear Section: p. 131, 79

Conventional Section: p. 231,
6.A.la2.c,

Nuclear Section: p. 91, 31,
Conventional Section: p. 273, 9.A.13
Biological Section: p. 21, 3.2
Nuclear Section: p. 63

Conventional Section: p.
266, 8.A.2.h.2

Conventional Section: pp. 150, 1.C.2;
p. 151, 1.C. 2.c.1.c; Missile
Section: p. 46, 8.1.7

Conventional Section: p.
150, 1.C. 2.a.2

Conventional Section: p. 252, 6.C.5.a

Conventional Section: p. 242,
6.A.5.c.1

Missile Section: p. 46, 8.1.7

Conventional Section: p.
274, p.9.B. 4

Missile Section: p. 37, 3.4.4.2,

TNAD (1,4,5,8-tetranitro-1, 4,5, 8-tetraazadecal i n)

WA- LI ST (00) 1
01-12-0

Conventi onal

Conventi onal

n

(n



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

TNAZ (1,1,3-trinitroazetidine)
Tooling for powder metallurgy rotor component
manufacture

Tow-placement machines

Towed acoustic hydrophone arrays

Tower internals

Towers, corrosion resistant

Toxic substances monitoring equipment and instruments

Toxins

Tracking radar

Tracking systems
Trailers, truck/tractor

Transceivers, radio

Transducers, wall skin friction

Transducers, acoustic projectors

Transient recorders

Transient recorders (Waveform digitizers)

Transistor test equipment, S -parameter measur ement

Transistors, microwave

Traveling wave tubes (TWTSs), industrial

Tray exchange towers, hydrogen sulphide-water

Triam noguani di nenitrate (TAGN)

WA- LI ST (00) 1 406
01-12-0

Conventi onal Section: p.
160, 1.C 12.v

Conventional Section: p. 275, 9.B.9
Conventional Section: p. 147, 1.B.1.b

Conventional Section: p. 230,
6.A.1l.a2b

Nuclear Section: p. 93

Chemical Section: p. 18, 10.4.3
Chemical Section: p. 18, 10.4.7
Biological Section: p. 27, Table 1.3

Conventional Section: p. 248, 6.A.8;
Missile Section: p. 42,6.2.2.1

Missile Section: p. 48, 8.3.4.1
Conventional Section: p. 273, 9.A.13

Conventional Section: pp. 218-219,
5A.1b.2-3

Conventional Section: p. 275, 9.B.8

Conventional Section: p. 229,
6.A.lalc

Nuclear Section: p. 131
Conventional Section: p. 198,
3.A.2.a.5; Nuclear Section: p. 131,
81.4

Conventional Section: p. 202, 3.B.2.a

Conventional Section: p. 194,
3.A.1b.3

Conventional Section: p. 193,
3.Alb.13a,

Nuclear Section: p. 93, 34.1

Conventional Section: p.
159, 1.C 12. e



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Triam notrinitrobenzene (TATB)

Trichloronitromethane
Tricothecene toxin
Triethanolamine

Tri et hanol ani ne hydrochl ori de

Triethanolamine hydrochloride

Triethyl phosphite

Triethylene glycol dinitrate (TEGDN)
Triggered spark-gaps

Triisopropyl phosphite

Trimesol -1(2-ethyl) aziridine (HX-868, BITA)
Trimethylolethane trinitrate (TMETN)

Trimethyl phosphite

Convent i onal
159,
p. 129

Section: p.

Chemical Section: p. 4, A.12
Biological Section: p. 27, 1.3.16
Chemical Section: p. 8, A.38

Cheni cal
A. 38

Section: p. 8,

Chemical Section: p. 8, A.38
Chemical Section: p. 5, A.17
Missile Section: p. 36, 3.4.4.1,
Nuclear Section: p. 128, 74.2
Chemical Section: p. 6, A.21
Missile Section: p. 35, 3.4.1.2
Missile Section: p. 37, 3.4.4.2

Chemical Section: p. 5, A.16

1,3,5-trinitro-1, 3,5 triazacycl ohexane (hexogen(e))

2,4,6-Trinitro-2,4,6-triazacycl ohexanone (K-6;

1,1, 3-Trinitroazetidi ne (TNAZ)

Trinitrophenyl nethylnitramne (Tetryl)

Triphenyl bismuth (TPB)

Tris(2-chloroethyl) amine

Tris(2-chlorovinyl) arsine

Tris(1<(2-methyl) aziridinyl) phosphine oxide (MAPQO)
Tritium, compounds & mixtures

Tritium plant or facilities equipment

Tritium production recovery, extraction &
concentration handling facilities or plant

WA- LI ST (00) 1
01-12-0

407

Ket 0- RDX)

Convent i onal
160, 1.C. 12.v

Section: p.

Conventi onal
161,

Section: p.
1.C 12. aa

Missile Section: p. 36, 3.4.2.1
Chemical Section: p. 13, B.06
Chemical Section: p. 12, B.05
Missile Section: p. 35,3.4.1.1
Nuclear Section: p. 64, 18

Nuclear Section: p. 64, 18

Nuclear Section: p. 64, 18

1.C. 12.d; Nuclear Section:

Conventi onal

Conventi onal

n

n



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Trucks

Truck attachments

Trusted Computer System

Evaluation Criteria (TCSEC) capability

Tubes, corrosion resistant

Tubes, cylindrical or conical tangential inlet flow -driven

Tubes, gaskrytron
Tubes, vacuum sprytron
Tubing, elastomeric

Tunable band passfilters

Tunablelasers, solid state

Tungsten alloys

UF4toU metal

UF6toUO2

UF6

UF6 / carrier gas separation systems

UF6 cold traps

UF6 desublimers

UF6 Gaseous diffusion barriers & housing

UF61iquefaction and solidification stations

UF6 mass spectrometer s/ion sour ces

WA- LI ST (00) 1
01-12-0

408

Conventional Section: p. 273, 9.A.13
Conventional Section: p. 273, 9.A.13
Conventional Section: p. 225,
5A.2.a6

Chemical Section: p. 18, 10.4.3
Nuclear Section: p. 76, 26.2

Nuclear Section: p. 128, 74.1
Nuclear Section: p. 128, 74.1
Chemical Section: p. 17,10.4.2

Conventional Section: p. 194,
3.A.1lb5

Conventional Section: p. 242,
6.A.5.c.1

Conventional Section: p. 152, 1.C.4;

Nuclear Section: p. 63, 15; Missile
Section: p. 45, 8.1.4

Nuclear Section: p. 98

Nuclear Section: p. 99

Nuclear Section: p. 72, 24

Nuclear Section: p. 72, 24

Nuclear Section: p. 70, 23; p. 71, 23.1;
p. 73, 5; p. 74, 25.1; p.77, 26.7; p. 78,
26.12; p. 84, 28.11

Nuclear Section: p. 70, 23; p. 71, 23.1;
p. 73, 25; p. 74, 25.1; p.77, 26.7; p. 78,
26.12; p. 84, 28.11

Nuclear Section: p. 72, 24.1

Nuclear Section: p. 74, 25.1; p. 77,
26.7; p84, 28.11

Nuclear Section: p. 75, 25.5; p. 77,
26.11; p. 83, 28.10



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

UF6 piping & header systems

UF6 product & tailsstations

UF6 production plant, equipment & components
UF6 resistant compounds & powders

UF6 resistant or protected systems,
equipment & components

UF6 vacuum headers

UF6 vacuum pumps

UF6 vacuum manifolds

Underwater breathing apparatus, self-contained

Underwater cameras, photographic

Underwater communications systems

Underwater electronic imaging systems

Underwater noise reduction technology

Underwater optical fiber cables & accessories

Underwater (propeller) noise reduction software

Underwater propulsion equipment

Underwater robots, computer controlled
Underwater television cameras

Underwater vehicles

Underwater velocity measurement equipment

Underwater vessel positioning systems, acoustic

Underwater vision systems

WA- LI ST (00) 1 409

01-12-0

Nuclear Section: p. 71, 23; p. 71, 23.2;
p. 72, 24; p. 74, 25; p. 74, 25.2; p. 77,
26.8; p78, 27

Nuclear Section: p. 70, 23; p. 72, 24;
p. 74, 25.1; p77, 26.7

Nuclear Section: p. 72, 24

Nuclear Section: p. 72, 23.4; p. 72, 24

Nuclear Section: p. 70, 23; p. 72, 24

Nuclear Section: p. 72, 24; p. 77, 26.9
Nuclear Section: p. 72, 24; p. 77, 26.9
Nuclear Section: p. 72, 24; p. 77, 26.9
Conventional Section: p. 268, 8.A.2.q

Conventional Section: pp. 264-265,
8.A.2.df

Conventional Section: p. 218,
5.A.1b.1,

Conventional Section: p. 265, 8.A.2.f,

Conventional Section: p. 268, 8.E.2;
pp. 266-267, 8.A.2.0; p. 268, 8.D.2

Conventional Section: p. 220, 5.A.1.c;
pp. 262263, 8.A.1.c-d; p. 264, 8A.2a
& 8.A.2c

Conventional Section: p. 268, 8.D.2

Conventional Section: p. 266, 8.A.2.j;
p. 267, 8.A.2.0-p

Conventional Section: p. 265, 8.A.2.h
Conventional Section: p. 264, 8.A.2.d
Conventional Section: p. 262, 8.A.1

Conventional Section: p. 231, 6.A.1.b

Conventional Section: p. 229,
6.A.1.a.l1.d

Conventional Section: p. 264, 8.A.2.d



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Unit resolution Nuclear Section: p. 71, 75, 77, 83

Unmanned tethered submersible vehicles Conventional Section: p. 262, 8.A.1.c
Unmanned untethered submersible vehicles Conventional Section: p. 263, 8.A.1.d
Unsymmetric dimethylhydrazine (UDMH) Missile Section: p. 32, 3.1.2

unmanned Conventi onal
263, 8. A 1.d

Unt et hered submersi bl e vehicl es, Section: p.

Uranium

Uranium cooling equipment

Uranium/Plutonium oconversion plant & equipment
Uranium, depleted
Uranium enrichment

Uranium electromagnetic separator vacuum
housings

Uranium fluoride (UF5) product filter collectors

Uranium hexafluoride (UF6) production plant,
equipment & components

Uranium hexafluoride (UF6) resistant compounds
& powders

Uranium isotopes separ ation, lasers or laser systems
assenblies

Urani um nmetal collector

Uranium metal handling systems
Uranium, natural or depleted
Uranium oxidati on systems
Uranium plasma generation systems
Uranium reduction systems

Uranium titanium alloys

Uranium vapor product & tailscollector systems

WA- LI ST (00) 1
01-12-0

410

Nuclear Section: p. 59, 79, 80, 81,
82, 83, 87, 97

Nuclear Section: p. 73, 24.5; p. 81,

28.2; p. 83, 28.5; p. 87, 29.4

Nuclear Section:

Nuclear Section:

Nuclear Section:

Nuclear Section:

Nuclear Section:

Nuclear Section:

Nuclear Section:

Nuclear Section:

Nucl ear Sect
29.5

Nuclear Section:

Nuclear Section:

Nuclear Section:

Nuclear Section:

Nuclear Section:

p. 97
p. 59, 1.1

p. 91

p. 88, 30.1

p. 83, 28.6,

p. 72, 24

p. 72, 24
p. 84, 28.13,

ion: p. 87,

p. 87
p.59, 1.1
p. 80, 27.5
p. 86, 29

p. 79

Conventional Section: p. 152, 1.C .4;

Nuclear Section:

Nuclear Section:

p. 63, 14

p. 81, 28.1,



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Vaccines

Vacuum chambers

Vacuum furnaces

Vacuum headers

Biological Section: p. 24,9
Biological Section: p. 22, 4.5
Nuclear Section: p. 122, 62

Nuclear Section: p. 73, 25

Vacuum housings for uranium electromagnetic separators Nuclear Section: p. 72, 24

Vacuum housi ngs, el ectromagnetic isotope separators

Vacuum manifolds

Vacuum melting, remelt & casting furnaces

Vacuum microelectronic device
development/production technology

Vacuum oxi dati on furnaces

Vacuum pumps

Vacuum systems

Vacuum tubes, electronic microwave

Vacuum sprytron tubes

Vacuum valves, piping, flanges, gaskets
Valve seats, made from fluor oelastomer s
Valves

Valves, austenitic stainless steel

Valves, bellows

Valves, corrosion resistant

Valves, gaseous diffusion isotope separation

Valves, inner diameter

WA- LI ST (00) 1
01-12-0

Nuclear Section: p. 72, 24; p. 74, 25.3

Nuclear Section: p. 122, 62.2

Conventional Section: p. 206, 3.E.3.a
Nucl ear Section: p. 122, 61
Nuclear Section: p. 73, 25; p. 90,
30. 6; Biological Section: p. 22, 4.5;
Chemical Section: p. 17, 10.4.2;
Conventional Section: p. 167, 2.B.5; p.
60, 3.B.1.e

Nuclear Section: p. 74, 77
Conventional Section: p. 193,
3.A.1.b.1; Nuclear Section: p. 87,

29.1; p. 125, 65; Missile Section: p. 42,
6.2.2.1,

Nuclear Section: p. 128, 74.1

Nuclear Section: p. 73, 25
Conventional Section: p. 145, 1.A.1.c,
Nuclear Section: p. 133

Nuclear Section: p. 92, 34

Nuclear Section: p. 133, 85

Chemical Section: p. 18, 10.4.4
Nudear Section: p. 72, 24

Chemical Section: p. 18, 10.4.4

Nucl ear Sectio



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Valves, shut-off and control
Variola virus (Smallpox virus)

Vector processor slassemblies

Vehicle position determination software

Velocity interferometers (VISARS)

Velocity measurement equipment, under water

Venezuelan equine encephalitis virus

Ventilated full or semi (protective clothing) suits

Ventilated propéllers

Verotoxin

Vesicular stomatitis virus
Vessels, austenitic stainless steel
Vessels, biological

Vessel positioning systems, acoustic

Vessel positioning systems, dynamic

Vessel noise reduction equipment

Vessels, marine
Vessels (corrosion resistant)

Vests, bulletproof & bullet resistant

Vi bration test equi pment

Vibration test equipment, acoustic

Vi bration test equipnent,

WA- LI ST (00) 1
01-12-0

el ectrodynam c

Nuclear Section: p. 75, 77
Biological Section: p. 26, 1.2.47

Conventional Section: p. 208, 4.A.3,
Note 1la; Missile Section: p. 48, 8.4

Missile Section: p. 39, 5.1.2

Nuclear Section: p. 124, 64.1
Conventional Section: p. 231,6.A.1.b
Biological Section: p. 26, 1.2.48
Chemical Section: p. 18, 10.4.8(a)

Conventional Section: p. 267,
8.A.201la

Biological Section: p. 27, 1.3.17
Biological Section: p. 26, 1.2.49
Nuclear Section: p. 92, 34
Biological Section: p. 21, 3.1

Conventional Section: p. 229,
6.A.1l.a.1ld

Conventional Section: p. 263,
8A.lel

Conventional Section: p. 267,
8.A.2.03

Conventional Section: p. 262, 8.A.1
Chemical Section: p. 17,10.4.1.1

Conventional Section: p. 146, 1.A.5

Conventional Section: p.
275, 9.B.10; Nuclear Section: p.
123

Conventiaal Section: p. 275, 9.B.6;
Missile Section: p. 49,9.1

Nucl ear Section: p. 123,
63.1-63.5



GOODSREVIEW LIST
CONVENTIONAL SECTION

DEFINITIONS

Vibration test systems

Vibration thrusters, (shaker units)
Vibrationthrusters

Vibrio cholerae

Video cameras incorporating solid state sensors

Vidicon tubes

Vinylidene fluoride copolymers

Virus protection software
Viruses

Viscous softwar e, 2D or 3D engine flow modeling

Vision systems, under water
Volkensin

Voltage

Volumes, internal
Vortex tubes, aerodynamic isotope separation

VX

Wafer handling systems, semiconductor

Wafer processing, semiconductor manufacture
Wafers, semiconductor with function deter mined
Wafers, comprising multiple epitaxially grown layers
Wall skin friction transducers

Warhead or weapon safing, arming, fuzing and
Firing (SAFF)

Water distillation towers, heavy

WA- LI ST (00) 1 413
01-12-0

Missile Section: p. 49,9.1and 9.1.1
Nuclear Section: p.123

Missile Section: p. 50, 9.1.1.2
Biological Section: p. 25, 1.1.29
Conventional Section: p. 236,
6.A.3.b.1; Nuclear Section (for rad-
hard) p. 106, 51.5

Nuclear Section: p.126

Conventional Section: p. 157, 1.C.9.5;
Missile Section: p. 43,7

Conventional Section: p. 226, 5.D.2
Biological Section: p. 26, 1.2

Conventional Section: p. 276, 9.D.4.3;
Missile Section: p. 51, 9.2

Conventional Section: p. 264, 8.A.2.d
Biological Section: p. 27, 1.3.18

Nuclear Section: p. 88, 89, 90, 128,
132

Chemical Section: p. 17,10.4.1.5
Nuclear Section: p. 75, 26

Chemical Section: p. 11, B.03

Conventional Section: p. 201, 3.B.1.e
Conventional Section: p. 201, 3.B.1.e
Conventional Section: p. 48, 3.A.1.a
Conventional Section: p. 204, 3.C.1

Conventional Section: p. 275, 9.B.8

Missile Section: p. 30, 1.4

Nuclear Section: p. 92, 34



GOODSREVIEW LIST
CONVENTIONAL SECTION
DEFINITIONS

Water jet cutting machines (CNC)

Water jet (pumpjet) propulsion systems

Water tunnels, propulsion model acoustic field
measur ement

Water-hydrogen sulphide exchangetray columns
Water-screw propellers

Waveform digitizers (Transient recorders)

Weaving machines

Welders, E-beam
Western equine encephalitis virus

W et-spinning equipment for refractory ceramics

White pox

Wide-swath bathymetric survey systems

Wind tunnel aero-model technology

Wind tunnel, control systems

Wind tunnels, usable for missiles

Windows, glass for nuclear radiation shielding
-X-

X-ray generators, radiographic

X-ray machines, all flash

X-ray (non planar) inspection equipment, rocket motors

X-ray sensitive resist materials
Xanthomonas albilineans

WA- LI ST (00) 1
01-12-0

414

Conventional Section: p. 166,
2.B.1.e.l.a; Nuclear Section: p. 110,
52.2

Conventional Section: p. 267, 8.A.2.p

Conventional Section: p. 268, 8.B.1
Nuclear Section: p. 95, 34.13
Conventional Section: p. 267 8.A.2.0.1

Conventional Section: p. 198,
3.A.2.a.5; Nuclear Section: p. 131, 81

Conventional Section: p. 147, 1.B.1.c;
Missile Section: p. 44, 7.1.2,

Nuclear Section: p. 121, 59
Biological Section: p. 26, 1.2.50
Conventional Section: p. 147,
1.B.1.d.3; Missile Section: p. 44,
7.1.3.3

Biological Section: p. 26, 1.2.51

Conventional Section: p. 228,
6.A.lal

Conventional Section: p. 278,
9.E.3.b.1; Missile Section: p. 50, 9.1.2

Conventional Section: p. 274, 9.B.5;
Missile Section: p. 50, 9.1.2

Missile Section: p. 50, 9.1.2

Nuclear Section: p. 106, 51.5

Missile Section: p.51,9.1.4.1
Nuclear Section: p. 124, 65

Conventional Section: p. 275, 9.B.7;
Missile Section: p.51,9.1.4.1

Conventional Section: p. 204, 3.C.2.c

Biological Section: p. 25, 1.1.30
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CONVENTIONAL SECTION

DEFINITIONS

Xanthomonas campestris pv. Citrumelo
Xanthomonas citri
Xanthomonas campedris pv. Aurantifolia

Xanthomonas campestris pv. Citri

Y arns, continuous

Y anoginosins (microcystins, cyanoginosins)

Y east extract

Yellow fever virus

Yersinia pestis (Yersinia pseudotuberculosis var pestis)

Yttrium oxide (yttria) (Y203), cruciblesmade or coated

Zinc selenide (ZnSe), substrate blanks

Zinc sulphide (ZnS), substrate blanks

Zirconium fluoride (ZrF4) glass

Zirconium metal and alloy tubes & assemblies
Zirconium metal particulate

Zirconium metal, alloy, compounds

Zirconium oxide (zirconia) (ZrO2) made/coated crucibles

Zirconia, technology relating to

Zi rconi um oxi des, technology relating to

WA- LI ST (00) 1
01-12-0

415

Biological Section: p. 25, 1.1.31
Biological Section: p. 25, 1.1.31
Biological Section: p. 25, 1.1.31

Biological Section: p. 25, 1.1.31

Nuclear Section: p. 62
Biological Section: p. 27, 1.3.8
Biological Section: p. 22,5
Biological Section: p. 26, 1.2.52
Biological Section: p. 251.1.32,

Nuclear Section: p. 130, 77(h)

Conventional Section: p. 251, 6.C.4.a
Conventional Section: p. 251, 6.C.4.a
Conventional Section: p. 252, 6.C.4.e
Nuclear Section: p. 100, 49.2

Missile Section: p. 33, 3.3.1

Nuclear Section: p. 64, 16

Nuclear Section: p. 130, 77(i)

Convent i onal
162,

Section: p.
1.E.2.c.1l.c.1

Convent i onal
162,

Section: p.
1.E.2.c.1l.a.1
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