THE SCHEDULE OF THE STRATEGIC GOODS (CONTROL) ORDER 2009

PART Il

DUAL-USE GOODS THE EXPORT, TRANSHIPMENT OR BRINGINIS

TRANSIT OF WHICH, AND TECHNOLOGY THE EXPORT OR
TRANSMISSION OF WHICH, REQUIRE A PERMIT

Division 2 — List of Dual-Use Goods

Product
Code

Item Description

CATEGORY 7 — NAVIGATION AND AVIONICS

TA

Systems, Equipment and Components

N.B.
For automatic pilots for underwater vehicles, seat€gory 8.
For radar, see Category 6.

DL7A001 | Accelerometers, as follows, and specially desigredponents therefor:

N.B.
See also Category Code 7A101.
For angular or rotational accelerometers, see Categ Code 7A001.b.

a. Linear accelerometers having any of the follgwin

1. Specified to function at linear acceleratiorelevess than or equal
15 g, and having any of the following:

a. A “bias” “stability” of less (better) than 20 micro g with
respect to a fixed calibration value over a penbdne year; or

b. A “scale factor
respect to a fixed calibration value over a peabdne year;

having all of the following:

a period of one year; and

b. A “scale factor” “repeatability” of less (bier) than 2,500 ppn
over a period of one year; or

3. Designed for use in inertial navigation or gumida systems an
specified to function at linear acceleration lewetseeding 100 g;

stability” of less (better than 130 ppm with
2. Specified to function at linear acceleratiorelevexceeding 15 g, and

a. A “bias” “repeatability” of less (better) tAn 5,000 micro g over
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b. Angular or rotational accelerometers specifiedfunction at lineat
acceleration levels exceeding 100 g.




Product
Code

Item Description

DL7A002

Gyros, and angular rate sensors, havingoénlye following and speciall
designed components therefor:

N.B.
See also Category Code 7A102.
For angular or rotational accelerometers, see Categ Code 7A001.b.

a. A “bias” “stability”, when measured in a 1 g@nvironment over 3
period of one month, and with respect to a fixelibcation value of
less (better) than 0.5 degree per hour when spdctfh function ai
linear acceleration levels up to and including §90

b. An “angle random walk” of less (better) thanequal to 0.0035 degre
per square root hour;

Note
Category Code 7A002.b. does not include ‘spinniagswgyros’.
Technical Note

‘Spinning mass gyros’ are gyros which use a comiliguotating massg
to sense angular motion.

c. A rate range greater than or equal to 500 dsgreesecond and havir
any of the following:

1. A "bias” “stability”, when measured in a 1 g@nvironment over §
period of three minutes and with respect to a figelibration value
of less (better) than 40 degrees per hour; or

2. An "“angle random walk” of less (better) thanequal to 0.2 degre
per square root hour; or

d. Specified to function at linear acceleratiorelsvexceeding 100 g.

e
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DL7A003

Inertial systems and specially designed componastillows:
N.B.
See also Category Code 7A103.

a. Inertial Navigation Systems (INS) (gimballedstrapdown) and inertig
equipment designed for “aircraft”, land vehiclegssels (surface ¢
underwater) or ‘“‘spacecraft” for navigation, atiite, guidance o
control and having any of the following and spdygiatlesigned
components therefor:

1. Navigation error (free inertial) subsequent tynmal alignment of
0.8 nautical mile per hour (nm/hr) ‘Circular Ermrobable’ (CEP
or less (better); or

2. Specified to function at linear acceleratiorelsvexceeding 10 g;
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b. Hybrid Inertial Navigation Systems embedded v@llobal Navigation




Product
Code

Item Description

Satellite Systems(s) (GNSS) or with *“Data-Based feRenced
Navigation” (“DBRN”) System(s) for navigation, tdtude, guidance
or control, subsequent to normal alignment and rdgavan INS
navigation position accuracy, after loss of GNSS‘DBRN” for a
period of up to four minutes, of less (better) tH&Ahmetres ‘Circular
Error Probable’ (CEP);

c. Inertial Measurement Equipment for heading, orueT North
determination and having any of the following, apecially designe(
components therefor:

=

1. Designed to have an heading, or True North detation accuracy
equal to or less (better) than 0.07 deg sec (La)valent to 6 arg
minutes rms at 45 degrees latitude; or

2. Designed to have a non-operating shock leveDOfg or greater at ja
duration of 1 msec, or greater;

d. Inertial measurement equipment including Inefaasurement Units
(IMU) and Inertial Reference Systems (IRS), incogbimg
accelerometers or gyros specified in Category Coal@01l or 7A002,
and specially designed components therefor.

\°24

Note 1

The parameters of Category Codes 7A003.a. and 78088 applicable
with any of the following environmental conditions:

174

a. Input random vibration with an overall magnitude7.7 g rms in the
first 0.5 hour and a total test duration of 1.5 hqer axis in each of
the three perpendicular axes, when the random tilmameets all the
following:

1. A constant Power Spectral Density (PSD) valu®.684 ¢/Hz
over a frequency interval of 15 Hz to 1,000 Hz; and

2. The PSD attenuates with frequency from 0dzyto 0.01 §Hz
over a frequency interval from 1,000 Hz to 2,000 Hz

174

b. An angular rate capability about one or more sxé equal to or mor¢
than + 2.62 rad/s (150 deg/s); or

c. According to national standards equivalent t@ab. above.
Note 2

Category Code 7A003 does not include inertial natign systems whic
are certified for use on “civil aircraft” by ciVi authorities of a
“participating state”.

Note 3

Category Code 7A003.c.1. does not include theadoldystems
incorporating inertial equipment specially designéa civil surveying
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Product

Item Description

Code

purposes.

Technical Notes

1. Category Code 7A003.b. applies to systems ichwéun INS and other
independent navigation aids are built into a singlat (embedded) in
order to achieve improved performance.

2. ‘Circular Error Probable’ (CEP) means, in a ciuar normal
distribution, the radius of the circle containingd Sercent of the
individual measurements being made, or the radfus® circle within
which there is a 50 percent probability of beingdted.

DL7A004 | Gyro-astro compasses, and other deviceschwiderive position or
orientation by means of automatically tracking st bodies of
satellites, with an azimuth accuracy of equal tolems (better) than b
seconds of arc.

N.B.

See also Category Code 7A104.

DL7AQ005 | Global navigation satellite systems (i.6PS or GLONASS) receiving
equipment having any of the following and specidigigned components
therefor:

N.B.

See also Category Code 7A105.

a. Employing decryption; or

b. Incorporating a null-steerable antenna.

DL7A006 | Airborne altimeters operating at frequesasther than 4.2 Hz to 4.4 GHz
inclusive and having any of the following:

N.B.

See also Category Code 7A106.

a. “Power management’; or

b. Using phase shift key modulation.

DL7A008 | Underwater sonar navigation systems, usiDgppler velocity or
correlation velocity logs integrated with a headsmurce and having |a

positioning accuracy of equal to or less (bettér@dnt 3% of distanc
travelled “Circular Error Probable” (CEP) and spaly designed
components therefor.

Note

Category Code 7A008 does not include systems dlyedisigned for
installation on surface vessels or systems reggidcoustic beacons ¢
buoys to provide positioning data.

11°}




Product
Code

Item Description

N.B.

See Category Code 6A001.a. for acoustic systemd, @ategory Code
6A001.b. for correlation-velocity and Doppler-veloc sonar log
equipment.

See Category Code 8A002 for other marine systems.

DL7A101

Accelerometers, other than those specified in @Caye@ode 7A001, a
follows, and specially designed components therefor

U

a. Linear accelerometers, designed for use iniah@ravigation systems aqr
in guidance systems of all types, usable in ‘messilhaving all the
following characteristics, and specially designethponents therefor:

1. A “bias” “repeatability” of less (better) tan 1,250 micro g; and
2. A “scale factor” “repeatability” of less (bieer) than 1,250 ppm;
Note

Category Code 7A101.a. does not include accelemnnethich are
specially designed and developed as MWD (Measureménle
Drilling) Sensors for use in downhole well servageerations.

Technical Note

1. In Category Code 7A101.a. ‘missile’ means coteplecket system
and unmanned aerial vehicle systems capable ohgaa&xceeding
300 km;

2. In Category Code 7A101.a. the measurement @s*band “scale
factor” refers to a one sigma standard deviatioithwespect to 3
fixed calibration over a period of one year.

n

b. Continuous output accelerometers specified tatfan at acceleration
levels exceeding 100 g.

DL7A102

All types of gyros, other than those spedfin Category Code 7AQ0!
usable in ‘missiles’, with a rated “drift rate’stability’ of less than 0.5° (
sigma or rms) per hour in a 1 g environment andciaflg designed
components therefor.

LA 4

Technical Note

1. In Category Code 7A102 ‘missile’ means complebtket systems and
unmanned aerial vehicle systems capable of a rangeeding 300 km.

2. In Category Code 7A102, ‘stability’ is defined a measure of the
ability of a specific mechanism or performance fioeit to remain
invariant when continuously exposed to a fixed apeg condition
(IEEE STD 528-2001 paragraph 2.247).

DL7A103

Instrumentation, navigation equipment angtams, other than those




Product
Code

Item Description

specified in Category Code 7A003, as follows; apécglly designec
components therefor:

a. Inertial or other equipment, using acceleronsetergyros as follows

and systems incorporating such equipment:

1. Accelerometers specified in Category Code 7A8@31,. 7A001.b. or

7A101 or gyros specified in Category Code 7A00ZA102;

2. Accelerometers specified in Category Code 7A®Ql. or
7A001.a.2. and having all of the following:

a. Designed for use in inertial navigation systeansn guidance
systems of all types and usable in ‘missiles’;

b. A “bias” “repeatability” of less (better) thn 1,250 micro g; ang
c. A “scale factor” “repeatability” of less (bier) than 1,250 ppm;

Note

Category Code 7A103.a. does not include equipmemtaming
accelerometers specified in Category Code 7AO001 revhsuch
accelerometers are specially designed and developed MWD
(Measurement While Drilling) sensors for use in dbale well
services operations.

. Integrated flight instrument systems, which une gyrostabilisers g

automatic pilots, designed or modified for usemmissiles’;

-

. ‘Integrated navigation systems’, designed or ifiedifor ‘missiles’ and

capable of providing a navigational accuracy of 200“Circle of
Equal Probability” (CEP) or less;

Technical Notes

An ‘integrated navigation system’ typically incorptes the
following components:

1. An inertial measurement device (e.g., an atétashd heading
reference system, inertial reference unit, or ir@rhavigation
system);

2. One or more external sensors used to updat@adséion and/or
velocity, either periodically or continuously thighwut the flight
(e.g., satellite navigation receiver, radar altiragt and/or
Doppler radar); and

3. Integration hardware and software.

d. Three axis magnetic heading sensors, designethadlified to be

integrated with flight control and navigation syate having all the




Product
Code

Item Description

following characteristics, and specially designechponents therefor:

1. Internal tilt compensation in pitch (x90 degpeesd roll (£180
degrees) axes; and

2. Capable of providing azimuthal accuracy betiess) than 0.3
degrees rms at latitude of £80 degrees, referemdéectl magnetid
field.

Note

Flight control and navigation systems in Categorpd€ 7A103.d
include gyrostabilisers, automatic pilots and in&lrt navigation
systems.

Technical Note

In Category Code 7A103 ‘missile’ means complet&kebsystems an
unmanned aerial vehicle systems capable of a rangeeding 300 km.

[N

DL7A104

Gyro-astro compasses and other devicesrdtan those specified

Category Code 7A004, which derive position or aiaéion by means of

automatically tracking celestial bodies or satefliand specially designé
components therefor.

n
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DL7A105

Receiving equipment for Global Navigation SatellBgstems (GNSS,;

e.g., GPS, GLONASS, or Galileo), having any of th#lowing
characteristics, and specially designed comportbatsfor:

a. Designed or modified for use in space launchicleh specified in
Category Code 9A004, unmanned aerial vehicles specn Category
Code 9A012 or sounding rockets specified in Catge@ude 9A104; o

b. Designed or modified for airborne applicatiomsl daving any of the

following:

1. Capable of providing navigation information peeds in excess (¢
600 m/s;

2. Employing decryption, designed or modified forilitary or

governmental services, to gain access to GNSS ex@ignal/data;

or

3. Being specially designed to employ anti-jam dess (e.g., nul
steering antenna or electronically steerable amfetm function in
an environment of active or passive countermeasures

Note

Category Codes 7A105.b.2. and 7A105.b.3. do ndudecequipmen
designed for commercial, civil or ‘Safety of Lifg.g., data integrity

1%
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flight safety) GNSS services.




Product
Code

Item Description

DL7A106

Altimeters, other than those specified mté€gory Code 7A006, of radar pr
laser radar type, designed or modified for usepace launch vehicles
specified in Category Code 9A004 or sounding rackspecified in
Category Code 9A104.

DL7A115

Passive sensors for determining bearingptxific electromagnetic source
(direction finding equipment) or terrain charactgds, designed ar
modified for use in space launch vehicles specifiedCategory Code
9A004 or sounding rockets specified in Category€Caa104.

174

Note

Category Code 7A115 includes sensors for the fallgwquipment:
a. Terrain contour mapping equipment;

b. Imaging sensor equipment (both active and pa¥siv

c. Passive interferometer equipment.

DL7A116

Flight control systems and servo valves, as folladesigned or modified
for use in space launch vehicles specified in Gate@ode 9A004 or
sounding rockets specified in Category Code 9A104.

a. Hydraulic, mechanical, electro-optical, or aleehechanical flight
control systems (including fly-by-wire types);

b. Attitude control equipment;

c. Flight control servo valves designed or modifiledt the systems
specified in Category Code 7All6.a. or 7A116.bd designed of
modified to operate in a vibration environment adrenthan 10 g rm
between 20 Hz and 2 kHz.

U
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DL7A117

“Guidance sets”, usable in “missiles” apable of achieving system
accuracy of 3.33% or less of the range (e.g., 8PCof 10 km or less at
a range of 300 km).

7B

Test, Inspection and Production Equipment

DL7B001

Test, calibration or alignment equipmergaally designed for equipment
specified in Category 7A.

Note

Category Code 7B001 does not include test, calinabr alignment
equipment for ‘Maintenance Level I’ or ‘Maintenarioevel II'.

Technical Notes

1. ‘Maintenance Level I

The failure of an inertial navigation unit is deted on the aircraft by




Product
Code

Item Description

indications from the Control and Display Unit (CD) by the status

message from the corresponding subsystem. By foflowthe

manufacturer’'s manual, the cause of the failure i@yocalised at the
level of the malfunctioning Line Replaceable UhRY). The operator

then removes the LRU and replaces it with a spare.
2. ‘Maintenance Level II’

The defective LRU is sent to the maintenance wogksfthe
manufacturer's or that of the operator responsilfie Level I
maintenance). At the maintenance workshop, theumetibning LRU
is tested by various appropriate means to verifyl docalise the
defective Shop Replaceable Assembly (SRA) modydensible for the

failure. This SRA is removed and replaced by araipe spare. The
defective SRA (or possibly the complete LRU) ia gfapped to the

manufacturer.
Note

‘Maintenance Level II' does not include the remowdl controlled
accelerometers or gyro sensors from the SRA.

DL7B002

Equipment specially designed to characterise ndrfor ring “laser”
gyros, as follows:

N.B.
See also Category Code 7B102.

174
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a. Scatterometers having a measurement accurad0 gfpm or less

(better);

b. Profilometers having a measurement accuracysoht (5 angstrom
or less (better).

DL7B003

Equipment specially designed for the “pwotlon” of equipment
specified in Category 7A.

Note

Category Code 7B003 includes:

— Gyro tuning test stations;

— Gyro dynamic balance stations;

— Gyro run-in/motor test stations;

— Gyro evacuation and fill stations;

— Centrifuge fixtures for gyro bearings;
— Accelerometer axis align stations;

— Fibre optic gyro coil winding machines.




Product

Item Description

Code

DL7B102 | Reflectometers specially designed to charese mirrors, for “laser”
gyros, having a measurement accuracy of 50 ppmssr(better).

DL7B103 | “Production facilities” and “production equipmet as follows:

a. “Production facilities” specially designed faquipment specified in
Category Code 7A117;

b. “Production equipment”’, and other test, caditbon and alignment
equipment, other than that specified in CategorydeéSo7B001 tg
7B003, designed or modified to be used with equignspecified in
Category 7A.

7C Materials
None.

7D Software

DL7DO001 | “Software” specially designed or modificfdr the “development” or
“production” of equipment specified in CategorAa™r 7B.

DL7D002 | “Source code” for the “use” of any ingal navigation equipment,
including inertial equipment not specified in Caieg Code 7A003 or
7A004, or Attitude and Heading Reference Syste®mBIRS’).

Note

Category Code 7D002 does not include “source cofie’the “use” of

gimbaled ‘AHRS'.

Technical Note

‘AHRS’ generally differ from Inertial Navigation &gms (INS) in that an

‘AHRS’ provides attitude and heading informatiordarmormally does not

provide the acceleration, velocity and positionommhation associated

with an INS.

DL7D003 | Other “software”, as follows:

a. “Software” specially designed or modified itmprove the operationa
performance or reduce the navigational error ofesys to the level
specified in Category Code 7A003, 7A004 or 7A008;

UJ

b. “Source code” for hybrid integrated systemsi@h improves the
operational performance or reduces the navigatiemal of systems t
the level specified in Category Code 7A003 or 7ABY8ontinuously
combining heading data with any of the following:

O

1. Doppler radar or sonar velocity data;

10
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Item Description

A1

|

Code
2. Global navigation satellite systems (i.e., GPS GLONASS)
reference data; or
3. Data from “Data-Based Referenced Navigation"DBRN”)
systems;

c. “Source code” for integrated avionics or m@s systems which
combine sensor data and employ “expert systems”;

d. “Source code” for the “development” of arpf the following:

1. Digital flight management systems for “totaintml of flight”;

2. Integrated propulsion and flight control systems

3. Fly-by-wire or fly-by-light control systems;

4. Fault-tolerant or self-reconfiguring “activeght control systems”;
5. Airborne automatic direction finding equipment;

6. Air data systems based on surface static data; o

7. Raster-type head-up displays or three dimenktigplays;

e. Computer-Aided-Design (CAD) “software” speltyadesigned for the
‘development” of “active flight control systems”helicopter multi-
axis fly-by-wire or fly-by-light controllers or higlopter “circulation
controlled anti-torque or circulation-controlled relition control
systems” whose ‘technology” is specified in Cadeg Code 7E004.b
7E004.c.1. or EOO4.c.2.

DL7D101 | “Software” specially designed or modifiddr the “use” of equipment
specified in Category Code 7A001 to 7A006, 7A1017&106, 7A115,
All6.a., 7A116.b., 7B001, 7B002, 7B003, 7B102 otTH

DL7D102 | Integration “software”, as follows:

a. Integration “software” for the equipment spiemil in Category Cods
7A103.b.;

b. Integration “software” specially designed ftre equipment specifie,
in Category Code 7A003 or 7A103.a.;

c. Integration “software” designed or modified rfahe equipmen
specified in Category Code 7A103.c.

Note

A common form of integration “software” employalkan filtering.

DL7D103 | “Software” specially designed for modeld or simulation of the

“guidance sets” specified in Category Code 7Aldi7for their design

11
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Item Description

A\Y”4
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Code
integration with the space launch vehicles spetifie Category Cods
9A004 or sounding rockets specified in Category€Caa104.
Note
“Software” specified in Category Code 7D103 remmai within the
description in that Category when combined with csgdyy designed
hardware specified in Category Code 4A102.

7E Technology

DL7EQOO01 | “Technology” (according to the General chmology Note) for thg
“development” of equipment or “software” speagd in Category 7A
7B or 7D.

DL7EQ002 | “Technology” (according to the General chemology Note) for thg
“production” of equipment specified in Categorpa™®r 7B.

DL7EQ003 | “Technology” (according to the Generalchamology Note) for the repai
refurbishing or overhaul of equipment specifiedCiategory Codes 7A00
to 7A004.

Note

Category Code 7E003 does not include maintenantechhology”
directly associated with calibration, removal orptacement of damage
or unserviceable LRUs and SRAs of a “civil air¢ttahs described in
‘Maintenance Level I' or ‘Maintenance Level II'.

N.B.

See Technical Notes to Category Code 7B001

DL7EQ04 | Other “technology”, as follows:

a. “Technology” for the “development” or “prduction” of any of the
following:

1. Airborne automatic direction finding equipmenpecating at
frequencies exceeding 5 MHz;

2. Air data systems based on surface static dalg ae., which
dispense with conventional air data probes;

3. Raster-type head-up displays or three dimenkidisplays for
“aircraft”;

4. Inertial navigation systems or gyro-astro corspascontaining
accelerometers or gyros specified in Category C@4€01 or
7A002;

5. Electric actuators (i.e., electromechanical ctetdydrostatic ang

integrated actuator package) specially designedgamary flight

12
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Code

Item Description

6.

7.

control’’;

“Flight control optical sensor array” spechalldesigned for
implementing “active flight control systems”; or

“DBRN” systems designed to navigate underwatesing sonar o
gravity databases that provide a positioning aayuegual to or les
(better) than 0.4 nautical miles;

-~

)

b. “Development” “technology”, as follows, for‘active flight control
systems” (including fly-by-wire or fly-by-light):

1.

Configuration design for interconnecting mu#ipmicroelectronig
processing elements (on-board computers) to achieval time
processing” for control law implementation;

. Control law compensation for sensor locatiordpnamic airframe

loads, i.e., compensation for sensor vibration r@mmnent or for
variation of sensor location from the centre ovigsa

. Electronic management of data redundancy aes\s redundanc

for fault detection, fault tolerance, fault isotatior reconfiguration;
Note

Category Code 7E004.b.3. does not include “techgy! for the
design of physical redundancy.

. Flight controls which permit inflight reconfitgation of force anc

moment controls for real time autonomous air vehadntrol;

. Integration of digital flight control, navigah and propulsion contrg

data into a digital flight management system fdotal control of
flight™;

Note
Category Code 7E004.b.5. does not include:

a. “Development” “technology” for integration odigital flight
control, navigation and propulsion control data oantn digital
flight management system for “flight path optintisa”;

b. “Development” “technology” for “aircraft” flight instrument
systems integrated solely for VOR, DME, ILS or MBaS8igation
or approaches.

)]

Full authority digital flight control or mul@&nsor mission
management systems employing “expert systems”;

N.B.

For “technology” for Full Authority Digital Engin e Control

13
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Item Description

D

Code
(“FADEC”), see Category Code 9E003.a.9.
c. “Technology” for the “development” of heliopter systems, a
follows:

1. Multi-axis fly-by-wire or fly-by-light controkrs which combine th
functions of at least two of the following into ore®ntrolling
element:

a. Collective controls;
b. Cyclic controls;
c. Yaw controls;

2. *“Circulation-controlled anti-torque or circdian-controlled
directional control systems”;

3. Rotor blades incorporating “variable geomedingfoils” for use in
systems using individual blade control.

DL7E101 | “Technology” (according to the Generalchmology Note) for the “use’
of equipment specified in Category Code 7A001 td0@® 7A101 to
7A106, 7A115 to 7A117, 7B001, 7B002, 7B003, 7B10R103 or 7D101
to 7D103.

DL7E102 | “Technology” for protection of avionics and eleical subsystems again
electromagnetic pulse (EMP) and electromagnetierfetence (EMI)
hazards, from external sources, as follows:

a. Design “technology” for shielding systems;

b. Design “technology” for the configuration ofaldened electrica
circuits and subsystems;

c. Design “technology” for the determination oftdening criteria of

Category Codes 7E102.a. and 7E102.b.

DL7E104 | “Technology” for the integration of thdight control, guidance, an

propulsion data into a flight management systenofiimisation of rocke
system trajectory.

[oX
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