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1. The Joint Capability Group on Unmanned Aerial Vehicles has approved draft
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2. The agreed text is herewith forwarded to delegations of NATO nations. | request
you obtain national ratification by 1 November 2007. Delegations are asked to inform the
Defence Investment Division (Secretary AC/141-JCGUAV) of their national Ratification
references, together with a statement of the date by which national implementation is
intended to be effective, using the ratification response form at Annex 1. The service or
services to which the standard applies should be indicated.

3. Most national Ministries of Defence contain a standardization office or
standardization liaison officer who can give advice on the procedure to be adopted to
obtain a formal ratification reference. We recommend that contact be made with that
office.

4. As soon as sufficient ratifications have been received, this STANAG will be
forwarded for promulgation.
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(Edition 1)
RECORD OF AMENDMENTS
No. Reference/date of Date Signature
amendment Entered
EXPLANATORY NOTES
AGREEMENT
1. This NATO Standardization Agreement (STANAG) is promulgated by the Director

NATO Standardization Agency under the authority vested in him by the NATO
Standardization Organization Charter.

2. No departure may be made from the agreement without informing the tasking
authority in the form of a reservation. Nations may propose changes at any time to the
tasking authority where they will be processed in the same manner as the original
agreement.

3. Ratifying nations have agreed that national orders, manuals and instructions
implementing this STANAG will include a reference to the STANAG number for purposes
of identification.

RATIFICATION, IMPLEMENTATION AND RESERVATIONS

4, Ratification, implementation and reservation details are available on request or
through the NSA websites (internet http://nsa.nato.int; NATO Secure WAN
http://nsa.hqg.nato.int)

FEEDBACK

5. Any comments concerning this publication should be directed to NATO/NSA, Bvd.
Leopold IIl, 1110 Brussels, Belgium.
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STANAG 4671
(Edition 1)

NATO STANDARDIZATION AGREEMENT
(STANAG)

DRAFT STANAG 4671 - UNMANNED AERIAL VEHICLE SYSTEMS
AIRWORTHINESS REQUIREMENTS (USAR)

Annex A. UAV Systems Airworthiness Requirements

Related documents: None
AIM
1. The aim of this agreement is to establish a baseline set of airworthiness standards

in relation to the design and construction of military UAVs.
AGREEMENT

2. Participating nations agree to adopt the USAR in their national certification
standards for military UAVs, recording national reservations where appropriate.

TERMS AND DEFINITIONS

3. Terms used in this document are defined in the Glossary for the purpose of this
document only.

DETAILS OF AGREEMENT

4. General. If a National Certifying Authority states that a UAV System airworthiness
is compliant with STANAG 4671 (and any appropriate national reservations), then, from an
airworthiness perspective, that UAV System should have streamlined approval to fly in the
airspace of other NATO countries, if those countries have also ratified this STANAG.

5. By definition, national ratification means that the contents of this STANAG have
been enacted in national orders and regulations, together with national reservations.
Promulgation of this STANAG will record verbatim differences from the STANAG by way of
national reservations (if any) that will be clearly visible to all readers of the STANAG.

6. Along with immediate improvements in UAV interoperability and mission
effectiveness, the USAR will provide a common starting datum for the long-term
assessment of UAV airworthiness by allowing the comparison of systems designed and
built to common standards.
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(Edition 1)
7. Classification. This STANAG is not classified in any way and is designed to be
an open document, freely available in the public domain.
8. Implementation of the Agreement. This STANAG is considered implemented

when a nation has issued the necessary orders putting the contents of this agreement into
effect.
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Compliance with 909(a)(1) may be based on EASA GR& requirement or equivalent document agreed it
Certifying Authority.

AMC.909 (d) (1)

Turbo charger systems

Intercooler mounting provisions should have suéfitistrength to withstand the flight and groundiloéor the UAV as a
whole in combination with the local loads arisimgrh the operation of the engine.

AMC.934

Turbojet and turbofan engine thrust reverser sysésts

Compliance with USAR.934 may be based on EASA C&& and EASA CS-E 890 or equivalent document apgarpv
with the Certifying Authority.

AMC.939 (c)

Powerplant operating characteristics

Inlet Airflow Distortion Limits. The engine shalloh surge, stall, flameout, or incur any damage \ligh steady state or
time variant inlet distortion (pressure, temperatwr any combination of both) shown herein. Thedgamic interface
plane shall be identified on the engine configaratnd envelope figure. Where exhaust nozzle baskpre effects on the
engine affect tolerance of the engine to inlet@miessure variation, the effect shall be specifiedhe engine system
specification. Engine stability and performanceeasments shall use the methodology and inlet timbodescriptors
defined in ARP 1420 and AIR 1419 (or other acceptattandards) for total pressure and temperatuseortion.
Temperature distortion methodology and concurrétodion shall be specified herein.

AMC.959 (a)

Unusable fuel supply

The term ‘most adverse fuel feed condition’ is miended to include radical or extreme manoeuvislikely to be
encountered in operation. Judgement should be insgetermining what manoeuvres are appropriatéedtype of UAV|
being tested. A tank that is not needed to feedetigine under all flight conditions should be tdstaly for the flight
regime for which is was designed (e.g. cruise abmmB). Tests for this kind of tank should incluslgps and skids t
simulate turbulence. Suitable instructions on tbeditions under which the tank may be used shoelgtovided in &
placard or in the UAV System Flight Manual. Analyfee fuel system and tank geometry to determineciitecal
manoeuvres for the specific tanks being consideeagl, main, auxiliary, or cruise tanks and conduty those test
considered applicable to the UAV being tested.i®addr attention should be directed towards theé tancell geometry
and orientation with respect to the longitudinalsaxf the UAV and location of supply ports. Careusld be taken i
planning how the critical altitude manoeuvres astad so that the test procedure does not resulh@onservativ
unusable fuel. The test manoeuvres should be sdleting good judgement with regard to the kingnahoeuvres th
UAV under test will be subjected to in operatiomo@d tests using equipment which accurately sitautae UAV fuel
system and in-flight inertial effects may be coesétl acceptable. The quantity of fuel to be usedhie tests should he
sufficient for determination of unusable fuel byloaling the manoeuvres described herein to be paddr The
manoeuvres are to be repeated until first evidefi@ngine malfunction. Repeated manoeuvres maytresiuwel refilling
some bays or tanks; therefore, minimum fuel shanedised. For the tests, a malfunction will be abergid when engin
roughness, partial or total loss of power, fuekpree loss of below minimum, or fuel flow fluctuats are experienced. To
assure the most conservative unusable fuel sugplyevior each tank, another tank should be selexttduk first indicatio
of fuel interruption. The fuel remaining in the ttdank at the time of malfunction should be drajnedkasured and
recorded as unusable fuel. If header tanks (sraakst that accumulate fuel from one or more fuekgaaind supply th
engine directly) are utilised, the fuel remainimgthhe header tank should be added to the unusabldfit would not b
shown on the fuel gauge marking. All tests shod@dbnducted at a minimum practical weight or weigtermined to b
critical for the UAV being tested. The flight tasti of a single-engine UAV with a one-tank systemuigees a separate
temporary fuel system to supply the engine aftet $tarvation occurs
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AMC.961

Fuel system hot weather operation

Any fuel system that uses aviation gasoline is icmmed conductive to vapour formation. However @l fystem having
fuel pump with suction lift, is more critical witlespect to vapour formation. Critical operatingditions which need to b
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considered during evaluation of hot weather teltailsl include at least the maximum fuel flow, higingles of attack,
maximum fuel temperature, etc. The weight of theMUshould be the weight with critical fuel level atide ballas
necessary to maintain the centre of gravity witllowable limits. The critical fuel level in mosases would be low fuel;
however, in some cases, full fuel may be critigaflight test is normally necessary to complete ltio¢ weather operatign
tests, however, if a ground test is performedhdutd closely simulate flight conditions. Severatthods of heating the
fuel are available, such as circulating hot watesteam through a heat exchanger placed in thetdnél to increase the
fuel temperature, placing black plastic or othetarial on the fuel tanks in bright sunlight, or Wiag hot air over the fuel
tank. The fuel should not be agitated or handlezkssively during the heating operation. The heagpiragess should he
completed in the shortest time period possible authcausing excessive local temperature conditianshe he
exchanger. Raise the temperature of the fuel toritieal value as follows :

— For aviation gasoline, 43 °C —0to + 3 °C (1EG2 0 to + 5° F)

— For turbine fuel, 43 °C - 0to + 3 °C (110° F to®+ 5° F)

— For automobile gasoline, 43 °C —3to + 0 °C (1#6-5to + 0° F)

Testing should commence immediately after the feelperature reaches its required value. The désimkiside ai
temperature measured 1.2 to 1.8 m (4 to 6 feetyalloe runway surface should be at least 29 °C E§51f tests ar¢
performed in weather cold enough to interfere Wil test results, steps should be taken to minithiseeffects of col
temperature. This may be accomplished by insuldtiey tank surfaces, as appropriate, fuel linesl atier fuel systen
components from the cold air to simulate hot-dagditions. The take-off and climb should be mades@sn as possib
after the fuel in the tank reaches the required texmperature, and the engine oil temperature shbal at least th
minimum recommended for take-off. The airspeedh@ tlimb should be the same as that used in denatingt the
requirements of USAR.65, except the UAV should benmimum weight with a critical quantity of fuehithe tanks
Power settings should be maintained at the maxirapproved levels for take-off and climb to provide the maximun
fuel flow. The climb should be continued to the maxm operating altitude approved for the UAV. Ifoaver altitude ig
substantiated, appropriate limitations should btedan the UAV System Flight Manual. The followimigta should b
recorded :

— Fuel temperature in the tank

— Fuel pressure at the start of the test and aamtisly during climb noting any pressure failurectuation, or variations
— Main and emergency fuel pump operation, as agipléc

— Pressure altitude

— Ambient air temperature, total or static as agaflie

— Airspeed

— Engine power, i.e. engine pressure ratio, gasrgéor speed, torque, rpm, turbine inlet tempeeatexhaust gas
temperature, manifold pressure, and fuel flow, @z @priate

— Comments on engine operation

— Fuel quantities in the fuel tank(s) during take-o

— Fuel vapour pressure (for automobile gasoling)pdietermined prior to test

— Fuel grade or designation, determined prior $b te

A fuel pressure failure is considered to occur witem fuel pressure decreases below the minimuncipbesl by the
engine manufacturer or the engine does not opssdisfactorily. The emergency fuel pump(s) showddirmoperative i
being considered for use as backup pump(s). Tsisriay be used to establish the maximum pressititnedal for operatio
with the pump(s) off. If significant fuel pressufieictuation occurs during testing of the criticdight condition bu
pressure failure does not occur, additional tessinguld be considered to determine that pressiltgdanay not occu
during any expected operating mode. Also, the $ystem should be evaluated for vapour formatiomduruise flight a
maximum approved altitude in smooth air at low toderate power setting and low fuel flow and idlimgproach t
landing. The hot weather tests may have to be tegehthe critical tank cannot be positively idéet. Any limitations
on the outside air temperature as a result of leatther tests should be included in the UAV SystéghFManual.

D o =S = ©®
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AMC.967

Fuel tank installation

There should be no external fuel leakage from ted System during normal operating conditions idieig ground
refueling.

AMC.973

Fuel tank filler connection

(1) The UAV, including external tanks, should bealle of being refuelled to any intermediate qugrdr to the UAV
capacity and automatically shut off without extéqmawer applied to the UAV.

(2) The ground refueling adapter should be isol&tmieh fuel pressure during all flight phases.

Edition 1 184/205



UAV Systems Airworthiness Requirements (USAR) ftdeBd8 ANAG 4671 - Edition 1 |

(3) The engine and engine feed-lines should nosuigected to the pressures imposed on the refusiistem during
refueling.

(4) The fuel system tubing and components shouldl®etrically bonded to eliminate static chargeuasalation, provide
controlled current return paths, and provide lighgrprotection.

(5) A bonding receptacle should be provided adjat®each refueling receptacle/port for bonding risfeieling nozzle to
the UAV. The bonding receptacle should be locatednore than 41 inches from the gravity filler opgnand no close
than 12 inches from fuel tank vent openings oeffitap openings.

=

AMC.975

Fuel tank vents and carburettor vapour vents

Pressure relief for fuel thermal expansion shoelgiovided for all closed plumbing segments.

AMC.993

Fuel system lines and fittings

(1) Clearance between all fuel system hoses anthgubhould be provided to prevent contact with sunding
components, hardware, and structure during allthagisfer and refueling operations on the grourdiasflight.

Fuel lines should be supported so that the lindisnet deflect out of position as a result of imtak pressure or aircraft
maneuvers. Fuel lines which may be subjected tcadgendue to maintenance, cargo handling, persorafétt or normal
aircraft use should be protected.

(2) The use of magnesium, cadmium, and copper da it come in contact with fuel should be avdide

AMC.995

Fuel valves and controls

Controls and switches readily accessible to theimplostaff necessary to meet the safety levels ofCAN09 should be
considered (e.g. emergency fuel cut-off switch).

AMC.997

Fuel strainer or filter

Depending on operating weather conditions likelypgoencountered and unless means are providee ifu¢h system to
prevent the accumulation of ice on the filter, aam® must be provided automatically to maintain ftred flow if ice
clogging of the filter occurs.

AMC.999

Fuel system drains

In the event of a wheels-up or collapsed skid lagdit should be possible to defuel each tank tijinotihe normal fuel
servicing adapters or by suction through accessipénings in each tank.

AMC.1001

Fuel jettisoning system

Effect of fuel dump onto extended landing gear udiaed brakes should be considered..

AMC.1011 (b)

Oil System — General

The minimum allowable usable oil capacity can béedrined from the endurance and the maximum alléevald
consumption. For either wet or dry sump engines,rttaximum allowable fuel/oil supply ratio is equ@althe minimum
obtainable fuel/oil consumption ratio. This is eegsed mathematically as follows:

Capacity Oil Usable Allowable Minimum Comsptio Oil Specific Allowable Maximum
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Capacity Fuel Usable Allowable Maximum Congtim Fuel Specific Obtainable Minimum

Therefore, for both wet and dry sump engines, diledupply ratio equal to or less than the minimabiainable fuel/oi
consumption ratios are considered acceptable. Edif emgine installations, unless an adequateesiérve is provided, th

endurance of a multi-engined UAV employing a fuelssfeed system or common fuel tank should be lesttad on the

basis that 50% of the specific total initial fualpacity provided for a shutdown engine will be &lde to the other engin
The engine power levels to be considered for ainealgine UAV having a crossfeed system are thoae whil allow
maximum published endurance with both engines dipgraand adjusted as necessary (including mixtatting) to
complete safely the flight with one engine inopematfter 50% of the fuel supply is consumed.

AMC.1045

Cooling test procedures for turbine engine-powésad/

Analysis and ground tests data may be consideretthédCertifying Authority to assess the extentlght testing to bg
carried out.

AMC.1045 (b)

Cooling test procedures for turbine engine-powésad/

For the cooling tests, a temperature is ‘stabiligdten its rate of change is less than 1°C (2°df)minute.

AMC.1047

Cooling test procedures for reciprocating enginegred UAV

(a) Analysis and ground tests data may be consideyahe Certifying Authority to assess the exinflight testing to be
carried out.

(b) For the cooling tests, a temperature is ‘sisdl' when its rate of change is less than 1°G=j23er minute.

[

AMC.1091

Air induction system

The maximum allowable shear, axial, and overhungierd loads at the engine inlet flange should beitpé
in the engine specification for static (1g) corafi8. The allowable loads at the engine inlet flasigeuld alsg
be specified for the maximum allowable manceuvreldoas defined in Figure 1 (combined linear and km
effects) of USAR.333.

AMC.1093

Induction system icing protection

Pre-heaters should not be only solution for cafhgigprevention as small resistive heating elemghésed on car
butterfly valves (surface on which ice is most ljkeo form) has been shown to be effective in miging ice formation
additionally, de-icing fluid has also been showywvtben added to fuel, greatly minimize carb bulyade formation.

(=)

AMC.1093 (b)

Induction system icing protection

Icing conditions may be defined using the EASA @Sridtions document.

AMC.1095 (a)

Carburettor deicing fluid flow rate

A rate of fluid flow for independant carburettor-éng fluid, expressed in kg per hour, should betless than 1.13 timg
the square root of the maximum continuous poweh@engine

AMC.1141 (e)

UAV Powerplant controls: general
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| The effects of combination of failures should bsessed. |

AMC.1143

Engine controls

(a) USAR.1143 (g) states that the UAV should beabégto continue safe flight or the maximum seyeuit the resulting
failure is Major in case of engine control sepamatit the metering device

(b) When linkage separation occurs, the fuel cérghould go to a setting that will allow to maimtdevel flight in the
cruise configuration.

AMC 1147

Mixture controls

When mixture linkage separation occurs, the mixaaeatrol should go to a full rich setting.

AMC.1189 (a) (5)

Shut-off means

The Catastrophic amount of flammable fluid for ttéguirement should be established as 1 | (ond)quar

AMC.1191 (e)

Firewalls
(a) Compliance with the criteria for fireproof mass or components must be shown as follows:
(1) The flame will have the following characteristi
(i) Temperature 1100°C + 80°C
(ii) Heat Flux Density 116 KW/m2 + 10 KW/m2 (116 K2 +/- 10 KW/m2 to 1191)
(2) Sheet materials approximately 25 cm (10 injasgunust be subjected to the flame from a suitabteer.

(3) The flame must be large enough to maintairrélagired test temperature over an area approxignag¥ cm (5
in) square.

(4) Withstand the application of heat by a flanue,d period of 15 minutes without any failure thatuld create a
hazard to the UAV.

[®X

(b) The following materials with the minimum thickss as shown may be used in firewalls or shroutteuti being teste
as required by this paragraph:

(1) Stainless steel sheet, 0.38 mm (0.015 in) thick

(2) Mild steel sheet (coated with aluminium or othise protected against corrosion) 0.45 mm (0.@) &hick.
(3) Terne plate, 0.45 mm (0.018 in) thick.

(4) Monel metal, 0.45 mm (0.018 in) thick.

(5) Titanium sheet, 0.41 mm (0.016 in) thick.

(c) Firewall fittings may be constructed of Steetopper base alloy without being tested.

AMC.1193
Cowling and nacelle

Components in an engine nacelle or in the fusetdmelld be protected from damage which could reésutipillage of
enough fuel to constitute a fire hazard as a redwdtwheels-up landing on a paved runway.
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F-EQUIPMENT

AMC.U1307

Thermal analyses and or tests should be conduotet®monstrate the thermal environment for critiwabnics or
electronics is maintained at or below the designitditions for ground and flight operations.

AMC.13009 (b)

System Design and Analysis
(1) Introduction

(a) This AMC describes an acceptable means for sigpeompliance with the requirements of USAR.13b}
and sets a severity reference system and a prabaleference system for UAV System failure coratis in
order to identify the risks deemed to be acceptablgle USAR.1309 does not apply specifically to WAngine,
the most feared events, severity reference sygiasbability reference system, and risk referenctesy defineg
in paragraphs (2) through (5) below apply to afiexds of the UAV System, including the engine indgign to
the UAV propulsion system. While structural aspeats covered by subpart C and D, this AMC consi
probable structural failures which have an effattsgstem safety and UAV system failures which affedVv
flight structure integrity.

A failure condition is defined as a condition hayian effect on either the UAV System, people (idtig UAV

ders

crew, maintainers and third parties) or propertyttmnground, either directly or consequentiallyjckhis cause
or contributed to by one or more failures, considgrflight phase and relevant adverse operatio
environmental conditions or external events. Feiloonditions are classified in accordance to swgvaph (3

| o

(c) hereunder and are identified during FHA procast&JAV System level and then at UAV subsystem ligve

(except for UAV powerplant systems provided as pdrthe certificated engine and except for UAV liii
structure, as stated in USAR.1309 (f)).

(b) The compliance with USAR.1309 should be demastl by the approach as defined in “SAE ARP 47|
Guidelines and methods for conducting the safesgsmment process on civil airborne systems andoBEgunt”
based on iterative approach through FHA, PSSA, 884\ CCA at UAV System level, then at UAV subsys
level. Alternatively, a similar approach could s=d employing the tasks/products itemized in MILDSE82 to
ensure hazards are identified and design requiresnagiel management controls implemented to previstiams.

The application of ARP 4761 process, whether ugiRl® 4761 products and/or MIL-STD-882 tasks/produ
should be tailored by the Applicant according te tiovelty, complexity and severity, and should ddensitted for
approval to the Certifying Authority.

The FHA consists of:

(i) identifying all the functions at the level undgtudy (aerial vehicle - payloads, etc.) and riterfaceg
(UCS - data link, etc.),

(ii) identifying and describing the failure conditis associated with these functions, and,
(i) determining the effects and the severity ledse failure conditions.

The FHA should include — but not limited to — calesiation of the failure conditions in Appendix A BAA
Advisory Circular 23-1309-1C.

The PSSA and SSA addresses all significant fatareditions identified in the FHA and aims at jugtiy their
compliance with the quantitative safety objectiges in subparagraphs (5) (a), (5) (¢) and (5) @gbnder an
qualitative Fail Safe criteria —no single failuteai lead to a Catastrophic effect-. However, irtaia cases, sug
as engine failure during limited risk time or somechanical failures, where it can be reasonablyvahihat

em

cts

:—LJ_

these failures are extremely improbable, accouny bma taken of their probability of occurrence amdéd
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(2) Most feared events

experienced engineering judgement based upon fiEaion of sound design techniques.

The assessment of the probability of a failure @@ may be either qualitative or quantitative.glantitative

analysis is intended to supplement qualitative washbased on engineering and operational judgenfent.

quantitative analysis is often used for CatastropiniHazardous failure conditions of systems thatcamplex
that have sufficient service experience to helpstariate their safety, or that have attributes tiffer
significantly from those of conventional systems.

(c) The evaluation of each failure condition shaialke account of:

(i) the failure of equipment or other functions foemed by the subsystem,other functions or equigimen

performed by the subsystem,

(ii) the failure of functions performed by subsyatein interface,

(iii) factors external to the system,

(iv) corrective actions taken by UAV crew or perfard automatically,

(v) the flight phase of the UAV, and flight duratio

(vi) the possibility of hidden failures.
(d) In the process to identify and assess therfaibonditions at each subsystem level, the SSAldhake into
account the results of the Failure Modes, Effeatalpsis (FMEA) and /or Failure Mode and Effect Suany
(FMES) carried out for the design of UAV equipment.
(e) The need for Common Causes Analysis procestesaibed within the SAE ARP 4761 (Common M

Analysis, Zonal Safety Analysis and Particular siskalysis) should be tailored relatively to thedficity of the
UAV System.

(a) The applicant should identify the followingltae conditions at UAV System level
(i) uncontrolled flight and/or uncontrolled crasthich can potentially result in fatalities.

An uncontrolled flight (including flight outside gire-planned or contingency flight profiles/areagg/or
uncontrolled crash is defined as a condition resglfrom one or a combination of failure conditiothst
result in loss of UAV control and / or manoeuvriil

The consequences of failure conditions identifiedding to flight outside of pre-planned or contimgye
flight profiles/areas may also be mitigated by #ddal regulations and requirements approved by
Certifying Authority. This statement does not imghat such failure conditions need not to be assk
during the FHA process.

(ii) controlled-trajectory termination or forcedniding potentially leading to the loss of the aihiete, but
which can reasonably be expected to avoid fatslitie

A controlled-trajectory termination or forced landiis defined as a condition resulting from oneag
combination of failure conditions that prevents tHAV from landing on its planned main landing s
although UAV control and / or manoeuvrability isimtained.

(i) landing of the UAV on a predefined site wherean be reasonably expected that fatality woll occur.
A forced landing on a predefined site where it t@nreasonably expected that fatality will not ocial

defined as a condition resulting from one or a cowtion of failure conditions that prevents the UA\d@m
landing on its planned main landing site althouigl UAV is controllable and manoeuvrable and can

bde

the
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able perform a forced landing on a predefined #rabas far as is reasonably practicable has Heared of
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people.
(b) The failure condition assessment should baezhout by using tools proposed in ARP 4761 as:

(i) a fault Fault Tree Analysis (FTA) approach witmphasis on the minimal cuts/cut sets of the tasiats
forming the most feared event,

(ii) a reliability block diagram (RBD) approach apted by the Certifying Authority.
(3) Severity reference system

(a) In international airworthiness codes applicalemanned aircraft, a crash is considered as Capduwc,
whether or not it occurs above a populated arezesiris likely to result in numerous fatalities.

(b) Adaptation of these codes to UAV System contaxtt take into account the fact that a UAV carnes
passenger or crew. The consequences of an evéstniis of casualties are therefore not to be corsidwith
respect to the aircraft occupants, but with resfrepeople (including UAV crew, maintainers anddhparties) o
property on the ground.

(c) On the basis of this analysis, the followindimieons are adopted by USAR to qualify the setyedf failure
conditions. These severity definitions are listedider of likely impact to people with the high@spact being
Catastrophic and the lowest being Minor. When géang the severity of the failure the criteria thdosest fitg
the situation should be selected.

(i) Catastrophic: Failure conditions that resultanworst credible outcome of at least uncontrofleght
(including flight outside of pre-planned or contamgy flight profiles/areas) and/or uncontrolledstrawhich
can potentially result in a fatality.

Or

Failure conditions which could potentially resuita fatality to UAV crew or ground staff.

(i) Hazardous: Failure conditions that either hgrmselves or in conjunction with increased crewkiead,
result in a worst credible outcome of a controliegjectory termination or forced landing potengidéading
to the loss of the UAV where it can be reasonakpeeted that a fatality will not occur.
Or
Failure conditions which could potentially resuitserious injury to UAV crew or ground staff.
(iii) Major: Failure conditions that either by theelves or in conjunction with increased crew woakig
result in a worst credible outcome of an emergdanging of the UAV on a predefined site where i ¢t
reasonably expected that a serious injury willgeztur.
Or
Failure conditions which could potentially resuitinjury to UAV crew or ground staff.
(iv) Minor: Failure conditions that do not signiiotly reduce UAV System safety and involve UAV crew
actions that are well within their capabilities. €Be conditions may include a slight reduction ifetys
margins or functional capabilities, and a sligltr@ase in UAV crew workload.
(v) No safety effect: Failure conditions that haneeffect on safety.
(4) The probability level reference system appliedb USAR is the following:

(a) Extremely Improbable: occurrence less thahpd flight hour,

(b) Extremely Remote: occurrence between a0d 1¢ per flight hour,

(c) Remote: occurrence between*#nhd 1 per flight hour,

(d) Probable: occurrence betweer Hhd 10 per flight hour,

(e) Frequent: occurrence more thart pér flight hour.
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For systems and equipment used only in certaingshas flight (e.g., landing gear), a probabilitference of “pe
flight” instead of “per flight hour” may be usedtae discretion of the Certifying Authority (see RAC23.1309-1C).

(5) Risk reference system

(a) The safety objectives should ensure that system equipment design will allow the UAV Systenathieve
an acceptable safety level. A rational and accégptatverse relationship should exist between therAge
Probability per Flight Hour and the severity oflfia@ condition effects. The relationship betweeobability and
severity of failure condition effects is as follows

Catastrophic | Hazardous

Major Minor No safety

effect
g

Frequent =10%/h
Prohable = 10%/h
Remote < 10+/h
Extremely Remote =< 10°/h
Extremely Improbable | = 10 /h

Unacceptable
Acceptable

(b) This matrix therefore should apply to each vidiial failure condition of each UAV subsystem faomg the
UAV System.

(c) Where, exceptionally, the current state of dinedoes not permit the attainment of the individugiectives
stated in sub-paragraph (a), it should be showin tha

(i) at UAV System level, the combination of all @strophic failure conditions is characterised by an
occurrence of 10 per flight hour or less (with the calculation mmdhsubject to Certifying Authority
agreement), and,

(i) the design and construction utilise well-pravaethods.

(d) Where the technology and architecture used db permit the attainment of the objectives stated i
subparagraph (5) (a) and (5) (c), the UAV Systepe tgertification should be dealt on a case by tmsis,
subject to the Certifying Authority agreement, eitithrough operational restrictions or through torale
justifying lesser value (e.g. considering UAV weigin/and kinetic energy at impact) based upon igleto third
parties.

(6) Software development assurance levels

(a) The software integrated in UAV System shouldgren their intended function with a level of cadince in
safety that complies with the requirements set iy paragraph. A software safety program shouldude
identification of the software rigor required fafesty criticality elements (e.g., safety integiiyel as described
in IEC 61805), provide software development asuteaavidence of safe software engineering (e.g, RDOA
178B for software and RTCA/DO-254 for firmware)daanalyze safe use within the context of hardwasgh
(e.g, using guidelines in the US DoD Joint Softw&@gstem Safety Committee Software System Safety
Handbook, MIL-STD-882, and/or STANAG 4404).

(b) The software life cycle assurance process dgnéth the Certifying Authority should be demonsaah with
the approach defined in RTCA DO- 178B / ED-12B ‘t8@ire considerations in airborne systems and ecgripm
certification”, especially with annex A for the mess objectives and outputs by software level.glfiwalent
standards are provided, a Plan for Software Airogss should be provided and agreed with the fgZiedi
Authority in order to present how the quoted stadslavill be applied.

(c) The software level should be based upon thdribotion of software to potential failure conditi® as
determined with Development Assurance Level (DAE)ided from FHA, PSSA, SSA analysis as described in
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subparagraph (1) (b). The DAL allocation in USAR f&ystem and portion of the system architecturasis

follows:
Degree of redundancy
DAL allocation for system and _ Double failure/errors
each portion of the system architecture Single ] o
failure/errors | two or more independent/dissimlar
portions
. DAL B for the system and,
Catastrophic DAL B DAL C for each portion
DAL C for the system and,
Hazardous DAL € DAL D for each portion
Failure
Conditions Major DAL D DAL D for the system and,
- DAL D for each portion
Classification
Minor DAL E DAL E
No Safety Effect DAL E

(d) For non-airborne non-flight critical softwareke software life cycle assurance process shoutapty with
RTCA DO-278 / ED-109 « Guidelines for communicatioavigation, surveillance, and air traffic managam
(cns/atm) systems software integrity assurancepe@ally with Section 3 for the process objectiaad outputs
by software level. If equivalent international stards are provided, a Plan For Software Airwortbénghould b
provided and agreed with the Certifying Authoritydrder to present how the quoted standards widigmied.

D

(e) In case of new hardware development with useLdd (programmable logic device), development sawe
level process should be agreed with the Certiffinthority by use of a specific Special Condition.

AMC.1325(e)

Static pressure measuring device

The system error, in indicated pressure altitudesea-level, with a standard atmosphere, excludiegsuring device
calibration error, should not exceed +9 m (= 30p#y 185 km/h (100 knot) speed for the approprat&iguration in the
speed range between 1.3oWvith flaps extended and 1.8&Mvith flaps retracted. However, the error needbetess thar
9 m (£ 30 ft).

AMC.1329(e)

Flight control system

The Applicant should consider failure conditiondsaon the UAV and failure conditions which causeageptable
deviations from in the intended flight path.

AMC.1329(j)

Flight control system

Consideration should be given to FAA Advisory Cieru25.672-1, "Active Flight Controls" dated 15 N&®83, or
equivalent means as approved by the Certifying éuiity

AMC.1329())

Flight control system

Provisions should be made for determining the stafuhe continuous built-in-test function and &gy the UAV crew
of degradation of the system as appropriate.
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AMC.1351 (a) (2)
Electrical Systems and Equipment, General

If compliance is shown by electrical measuremethis,procedures should include sufficient testingtiow that the electrical systems
meet the requirements of USAR.1351. When laboratsts of the electrical system are conducted

(1) The tests may be performed on a mock-up usiagame generating equipment used in the UAV;

(2) The equipment should simulate the electricalrabteristics of the distribution wiring and conteecloads to the extent necessary|for
rated test results; and

(3) Laboratory generator drives should simulateabial prime movers on the UAV with respect tdrtheaction to generator loading
including loading due to faults.’

AMC.1357 (a)
Circuit protective devices

Circuits essential for continued safe operatioruhbave a redundant circuit per USAR.13009.

AMC.1361
Master switch arrangement

Controls and switches readily accessible to theimplostaff necessary to meet the safety levels ofCANO9 should be
considered (e.g. an emergency stop switch).

AMC.1412 (a)(2)
Emergency recovery capability

This emergency recovery capability may includejifistance,

(1) An automatic pre-programmed course of actiomech a predefined site where it can be reasoratggcted tha
fatality will not occur, or,

(2) An automatic flight profile to regain link (r@th home course), or,

(3) An automatic orbit pattern around a pre-definegypoint.

AMC.1412 (e)
Emergency recovery capability

Where explosives are used as part of the fliglmitgation system:

(&) A Master Armament Safety Switch should be proviftedhe UAV crew which can isolate all armameneaplosive
device circuits from all A.C. and D.C electricapglies.

(b) Only explosive devices approved by the Certifyinghority should be used.

(c) Explosive devices should be installed as to belyeasicessible and should not require excessive limgnduring
installation.

(d) Particular attention should be paid to protegthe insulation of circuits connected to explesiv

AMC.1459

UAV onboard flight recorders

On board flight recorders should comply with EURCECBED-112 or ETSO-C124a or any equivalent standard.

AMC.1485

Environmental Control System (ECS)

(a) Due consideration should be given to theliog of avionic equipment, pressurisation requieais, bleed air an
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ducting systems and thermal management in the mlesidne ECS.

(b) The ECS design (including emergency equiptnad/or auxiliary methods) should provide an ptaigle pressur
environment for equipment affecting safety of fligh

(c) Normal and emergency pressurization requiresnand status should be indicated in the UCS.

(d) Bleed air or other compressed air duct systeoulsl be monitored for leaks and structural intggriHot air leaking
from damaged ducting should not cause ignitionrof lammable fluids or other materials or cause agento safety
critical equipment. Shutdown capability, with a §G&dvisory or warning, should be provided when temally

damaging or fire-producing leak occurs. The sengor the leak detection system should recover texjuired leak
detection function following exposure to a leak.

(e) The UAV thermal management system shouldtdlgle for all flight conditions and environmenthe mass flow an

delivery temperature of cooling medium should b#figant for the air vehicle heat loads and provite necessary
thermal stability to ensure safety-of-flight.

AMC.1490 () (2)
General

The size of the convergence window and associatethhces should be defined with the Certifyinghuity based on thé
tailoring of manned aircraft reference documenthsas EASA CS-AWO.

%
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G —OPERATING LIMITATIONS AND INFORMATION

AMC.1587

Performance information

(a) Performance information should be providedefach UAV aircraft and engine configuratiol appropriate, a Drag Ir
System or an equivalent system approved by theéf@eg Authority should be used.

For estimategerformance data, fuel flows should be increase® Ipgrcent. For flight tested performance data the
should not be used if approved by the Certifyindhuity. If it is included, it should not exceedBrcent.

(b) Dry/wet runway
(1) Runway conditions should be refrenced to STAN2E34.

(2) For example, “dry runway” means a runway withking and directional control that are not redueaghether
the runway is actually “dry” or not.

AMC.1587 (f)

Performance information

The performance parameters should include, bulimded to; Climb performance (time, distance duel to climb, best
climb speeds), Cruise performance (Specific RaBgecific Endurance, Best Cruise speed and altitBds{ Endurance
Speed and Altitude), One Engine Inoperative Climd €ruise performance, Divert Performance, Desperformance
etc.
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H - COMMAND AND CONTROL DATA LINK

AMC.1601

General

(&) Command and control information consists of oc@nds and parameters transmitted to the UAV(s) fiteenUCS(s),
and transmission of all relevant operating paramsetgjuired for operation of the system from th&A() to the UCS(s)
In this context, commands to the UAV include anyapaeter that is necessary to enable the operatithe system.

(b) Command and control information transmittedttie UAV from the UCS (transmitted via the ‘uplinishould be
shown to be shown to enable positive control ofuit#e/ during all normal operations, and transmittgdh rate consister]
with safe operation.

(c) Command and control information transmittednfrthe UAV (transmitted via the ‘downlink’), shoulie shown tg
enable positive control of the UAV during all nodnoperations, and transmitted at a rate consistéhtsafe operation.

(d) Bandwidth and the latency of the overall cominations system are to be considered when detemminansmission
rates consistent with safe operation. It shoulehdted that the terms ‘uplink’ and ‘downlink’ dotninply only a line of
sight radio frequency channel, but include any iumition of any type(s) of communication device¢gjpable of
transmitting the required information.

(e) It should be shown that a remote communicatsystem is sufficient and robust enough to allogvgafe operation g
the system.

(H Reference should be made to STANAG 4586 for design and assessment of the UAV communicatiosgesy
including matters such as command formats and eoafion.

(g) Any ATC communications system should be shosmanpliant with USAR 1301 and 1309 as installedigment.

(h) Any payload data link system related to a saédtflight critical component (for instance an e®-optical pan-tilt-
zoom payload) should be shown to be compliant WBAR part H and USAR 1309.

(i) The functionality of payload data links with safety of flight impact need not to be assessel2ubdSAR 1601.

() Where data is to be transmitted to a locatitimen than the UCS (such as a remote viewing tetiniitashould be
shown that the communications paths used will ni@rfere with safe operation of the system.

—

AMC.1605

Electromagnetic interference and compatibility

It should be shown that there is no interferena EMI/EMC, EME etc) with the command and contiok
by the ATC communication link, any data link, ohet UAV systems, for all possible combinations aths
for both uplinks and downlinks. RTCA DO-160 andhent relevant standards should be considered imyralg
and compliance assessment.

BSi

AMC.1605 (b)

Electromagnetic interference and compatibility

(&) Where multiple radiofrequency links are usedréaundancy or for specific function such as lagattrol for launch
and landing elements, operating frequency shoulchbsen such as to rule out the possibility of ralitterference.

(b) Spread spectrum techniques may be effectivedancing mutual interference. Spread-spectrum comications are
those in which the frequency of both the transmit®F signal and the intended RF receiver are na@dt identically
varied. This is done to minimize disruption frother transmitters, as well as to prevent detediipor disruption to non
system RF receivers.”

AMC.1607 (a)

Command and control data link performance and rodni
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The maximum data link range depends on the dakar@guency, the availability, the BER (bit errate) for digital link,
the relevant climate area parameters, the UAVualt etc...

AMC.1613 (a)

Command and control data link loss strategy

The pre-programmed flight path should be storethiénUAV to provide resilience to communication/diét& anomalies.

AMC.1613 (b)

Command and control data link loss strategy

The autonomous reacquisition process should betalbtg to re-establish a command and control tiakato the original
or any other available UCS.

AMC.1613 (c)

Command and control data link loss strategy

(1) Total loss of the command and control data linéans that the data link has become degradedptuina that an
emergency condition exists under USAR.1412 and USB®&7 (c).

(2) The UCS should predict and display the geodcapbsition of the UAV flying without data link camunications,
based on the UAV Mission Plan, progress beforafpshie link, and the input link loss strategy

AMC.1617 (a)

Command and control data link switchover function

This operation is also called “changeover”.

AMC.1617 (b)

Command and control data link switchover function

A UAV System may have multiple data links, someatdp of UAV command and control, some capable afdferring
payload information, and some capable of both. phaocols for data link switchover should be exaadirfor every
possible command and control switchover scenan@yding scenarios where multiple UAVs are beingtodled from a
single UAV control station. Specific emphasis ddobe given to determination and indication of whidata link hag
actual control of the UAV.

AMC.1617 (c)

Command and control data link switchover function

Positive control is the practice of the command ematrol data link to mediate a transfer of contoothe new controlling
command and control data link for before severhegydontrol connection to the UAV. l.e. The entitishing to transfer
control can not terminate the connection to the UAMil the entity wishing to gain control has aclbedged the
connection and require level of control.
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|- UAV CONTROL STATION

AMC.1701

General

(a) It is assumed that regulatory requirementscatanl with occupational safety and health, firketsa electrical safety,
radiation safety etc, any effect on the UCS antlierUAV crew are under national law. As one or mof¢hese factor
have a direct impact on airworthiness and may Ieadn emergency situation, these factors shoulthdeded in the
airworthiness assessment of the system. Any faiboraition leading to UAV crew or ground staff injuor death is
included under the AMC.1309 definitions of seveléyels.

12

The design of the UCS should therefore take intmant all relevant hazards and include mitigat@chniques such as
fire detection/suppression systems, emergencyitightmergency egress, etc ..... that may have aadtgn flight safety
as deemed appropriate and agreed with the Cedifirthority.

(b) When considering the design of the UAV contstdtion, guidance can be obtained from Defencedatan0025
Human Factors for Designers of Systems.

AMC.1701 (e)

General

Reference for these environments are provided by-$MD-810 or any equivalent standard approved ley Gertifying
Authority.

AMC.1707 (a)

Communication system

Particular consideration should be given to comaiion intensive operations such as UAV handov&AR.1881) and
other operations where UAV crew may not be co-ledan the same UCS.

AMC.1707 (c)

Communication system

U

For those installations where all warnings are prowvided through the radio/audio equipment, comnsitiien should be
given to the UAV crew ability to hear and recognigrnings when headsets are used, including naiseetling headsets.

AMC.1709

Voice recorders

(a) The storage capacity of the voice recorder Ishbe compatible with the record of the maximumadian of flight for
which certification is requested.

(b) The voice recorder should be designed to preweauthorised or unintentional editing.

AMC.1709 (e)

Voice recorders

For instance, the GPS time signal can be usedi®ptirpose.

AMC.1711

UCS data recorder

(a) The data recorder should be compatible witHtA¥ System’s classification guide and securityqadures.

(b) The data recorder should be designed to prevnithorised or unintentional editing.
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AMC.1711 (a)

UCS data recorder

(a) Primary mission data should include but nolilnéed to;
- Mission plans and updates
- Air vehicle commands

(b) System data should include but not be limited t

- Data link up link commands

- Data link down link air vehicle data, to inclyde
- Airspeed
- Altitude
- Vertical acceleration
- Magnetic heading
- Pitch attitude
- Roll attitude
- Engine performance data
- Control surface position
- Sense and avoid data
- Internal parameters associated with autonorungions
- System health data

(c) Consideration should be given to any uniquegiesr operational features of the UAV to determimeether any
relevant dedicated parameters should be recorded.

(d) Guidance on data recorders can be obtained from

(1) EUROCAE MOPS ED-112 (Minimum Operational Pemlance Specification for Crash Protected Airba
Recording Systems), or,

(2) Air Force Instruction (AFI) 63-1401, Aircraftformation Program and Air Force Handbook (AFH)18%2,
Aircraft Information Program.

AMC.1720

Automated Mission Planning

The intent of USAR.1720 is to ensure that safeitycat calculations in mission planning whereveeytare performed, a
properly assessed by hazard analysis and wheriaplpl software design assurance level application.

(a) All of the UAV mission planning sub-systemsttirdluence the safe operation of the UAV systemparticular thos
that provide aerodynamic performance prediction8VVUnanoeuvre commands or flight profile waypoingd)ould be
verified, such that none of the UAV limits or parftance capabilities are exceeded.

(b) The verification process should range and wipeck UAV crew data entries against the UAV lindtsd performanc
capabilities.

(c) The automated mission planning sub-systemsldhmucompliant with USAR.1309

e

11%

)

AMC.1721

Arrangement and visibility
(a) The intention of USAR is to give system desrgmaaximum flexibility to innovate safely. The setien of system dat
for display, and the nature of those displays, ke safety factor. This AMC gives guidance on tagegorization an
assessment of data for display.

(b) ‘Data’ in this context means any system infotiorarequired for the operation of the system, ardudes, but is ng
limited to, information concerning navigationghit management, system performance, cautions aminga.

(c) In this context, USAR has three broad categasfesystem data:

oo
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(1) Data that is essential for the safe operatfoth® system and which must be displayed to the A&V at all
times and at a refresh rate consistent with saéeatipn. Full-time display is mandatory for thetegory of data.

(2) Data where continuous display is not essettiglafe operation but to which UAV crew access emand ig
essential. Full-time display is not mandatory fustcategory of data (i.e. part-time display isoation).

(3) Data to which UAV crew display access on demandot essential to safe operation but is neviass
possible. Full-time display is not mandatory fastbategory of data (i.e. part-time display is atian).

11°

(d) Data automatically monitored by the system thiitresult in a caution or warning when specifieghditions are met
or parameters exceeded is subject to the requitsneérlJSAR 1787. The display of a caution or wagnitself is not
subject to USAR 1722 [1723,25....] but the data usegknerate the warning (for instance airspeed) lmeagiso subject t
full or part-time display.

o

(e) Given the diverse nature of UAV systems, difficult to prescribe a definitive list of datarfavhich full-time display
would be mandatory, and for which part-time or ngpthy would be appropriate. Hence, each UAV sysshould be
analysed to determine which data shall be displdykdime, and which data shall be displayedart-time. This analysi
and its results should be approved by the Certifiathority.

(%)

AMC.1722

Part-time display

4%

If it is desired to inhibit some parameters frort-fime display, an equivalent level of safety tdlftime display should b
demonstrated. Criteria to be considered includddtewing :

(a) Continuous display of the parameter is notiregufor safety of flight in all normal flight phes.
(b) The parameter is automatically displayed ighliphases where it is required.

(c) The inhibited parameter is automatically digplh when its value indicates an abnormal conditmnwhen the
parameter reaches an abnormal value.

(d) Display of the inhibited parameter can be mépselected by the UAV crew without interferingtiithe display of
other required information.

(e) If the parameter fails to be displayed whenuiegl, the failure effect and compounding effectastnmeet thg
requirements of USAR.1309. The analysis is to tyedemonstrate that the display(s) of data is iast with safe
operation under all probable operating conditions.

D

() The automatic, or requested, display of thdkitad parameter should not create unacceptabtéeclan the display;
simultaneous multiple "pop-ups" must be considered.

(g) If the presence of the new parameter is ndicsenfitly self-evident, suitable alerting must aogmany the automatic
presentation.

AMC.1727

Electronic data display system
Colour Standardisation

(1) Although colour standardisation is desirablggirhy the initial certification of electronic displs colour standards for
symbology were not imposed. At that time the expertlid not exist within industry, nor did suffioeservice experienge
exist, to rationally establish a suitable coloamstard.

(2) In spite of the permissive CRT colour atmosphttiat existed at the time of initial EFIS certfion programmes, gn
analysis of the major certifications to date reseadany areas of common colour design philosophyeler, if left
unrestricted, in several years there will be fema@ing common areas of colour selection. If tlsahie case, informatiq
transfer problems may begin to occur that haveifsignt safety implications. To preclude this, tlelowing colours are
being recommended based on current-day common usage

=)
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(3) The following depicts acceptable display cotouelated to their functional meaning recommendadelectronig
display systems.

(i) Display features should be colour coded asfod:

Warnings Red

Flight envelope and system limits Red
Cautions, abnormal sources Ambetobyel
Earth Tan/Brown
Engaged modes eBre

Sky Cyan/Blue
ATOL deviation pointer Magenta
Flight director bar Magenta/Green

(ii) Specified display features should be allocatetburs from one of the following colour sets:

Colowtd Colour Set 2

Fixed reference symbols White el
Current data, values White Green
Armed modes White Cyan
Selected data, values Green Cyan
Selected heading Magenta** iCya
Active route/flight plan Magenta ¢h

* The extensive use of the colour yellow for ottiean caution/abnormal information is discouraged.

** |n colour Set 1, magenta is intended to be asded with those analogue parameters that corestifiytto' or
'keep centred' type information.

(iii) Precipitation and turbulence areas shouladbéed as follows:

Precipitation 0-1 mm/hr Black
1-4 ' Green
4-12 ' Amber/Yellow
12-50 ' Red
Above 50 ' Magenta
Turbulence White or Magenta
(iv) Background colour: Backgroundazo may be used
(Grey or other shade) to enhatisplay presentation.

(4) When deviating from any of the above symbolocolassignments, the manufacturer should ensutettibachosen
colour set is not susceptible to confusion or colmeaning transference problems due to dissinigarivith this standard.
The Certifying Authority should be familiar withltgr systems in use and evaluate the system s@dlgifior confusion in
colour meanings. In addition, compatibility witheetro-mechanical instruments should be considered.

=}

(5) The Certifying Authority does not intend to ltnelectronic displays to the above colours, altiftothey have beeg
shown to work well. The colours available from an&pl generator/display unit combination should beefully selected
on the basis of their chrominance separation. Relsestudies indicate that regions of relativelythaplour confusion exist
between red and magenta, magenta and purple, agagraen, and yellow and orange (amber). Coloursldhrack with
brightness so that chrominance and relative chrantie separation are maintained as much as posBibtpiiring the
UAV crew to discriminate between shades of the seoh@ur for symbol meaning in one display is natoramended.

AMC.1727 (b)

Electronic data display

It must be shown that the transition of display&f@imation from one display screen to another mostead to an unsafe
situation.
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AMC.1731

General

The compliance with USAR.1732 to USAR.1769 may dlesalemonstrated by the use of modern syntheticfatte base
on the representation of controls on electronipldissystems related to convenient man-machinefate.

AMC.1753 (b)

Ignition switches

For example by grouping the switches or by a singhster ignition control.

AMC.1769

“Abort” control for automatic take-off system ortamatic landing system

The Automatic take-off and landing “abort” contiela safety critical control as defined in USAR.273

AMC.1787 (a)

Automatic diagnostic and monitoring

Compliance with USAR.1787 (a) should address ircstarwhere the actual UAV parameters are substgntidferent
from the commanded value such as airspeed, geakloatition, altitude, etc...

AMC.1793 (b)

Landing gear position and warning
As a minimum, the following aural or equally effietlanding gear warning devices should be provided

(1) A device that functions continuously when onenore engine settings are beyond the power ostlsettings normall
used for landing approach without the landing delly extended and locked. If there is a manualtsiftifor the warning
device prescribed in this paragraph, the warnirgiesy must be designed so that, when the warnindpéas suspende
subsequent retardation of any engine power or thousr beyond the setting for normal landing apgtowill activate thg
warning device.

(2) A device that functions continuously when thiagvflaps are extended beyond the maximum apprélaphposition,
using a normal landing procedure, without the lagdiear fully extended and locked. There may na b&nual shut-of

for this warning device. The system for this devicay use any part of the system (including thelamaaning device) for

the device required in sub-paragraph (1).

o

AMC.1795

Pressurised compartment indicator

There should be an indicator in the UCS to display
(1) the pressure differential
(2) the compartment pressure altitude, and,

(3) the rate of change of compartment pressurei@di

AMC.1801

Battery discharge warning

Special attention should be given to batteries figedngine restart in flight.

AMC.1803

Powerplant power assisted valves

The required means to indicate the valve positiay tre of

— a system which senses directly that the valveattaged the position selected, or
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— other indications in the UCS which give the UA¥w a clear indication, that the valve has movedht selected
position.
Although a continuous display indicator would emabbmpliance with these requirements the altereatise of lights
showing the fully open and fully closed positiontansit of the valves are also acceptable meansmpliance.

AMC.1809

UAV electrical systems warning and indicator

There should be an indicator to inform the UAV cralwout

(a) the available electric power (including powerede in batteries)
(b) the actual power consumption, and,

(c) the electrical power required for safe flight.

AMC.1821

Power distribution indicator

11%

Safe minimums are a function of the minimum poweeded for safe flight versus the distributionshi$ power over th
distinguished circuits. Note that one sole circodty be inadequate to provide all power neededdfar fight.

AMC.1837

Magnetic heading or track data

The primary intent of the USAR.1837 is to deal wikbviation caused by the UAV. However, the CentifyiAuthority
should consider Special Conditions during the taxinch and landing phase of UAV.

AMC.1845 (e) (2)

Control markings

1- Reciprocating engine mixture control and turbémgine condition levers incorporating fuel stopor fuel stopcocks
themselves, are considered to be emergency costnals they provide an immediate means to stomengpmbustion.

2- Where emergency control interface is based wgbectronic data display system, deviation from eetbur assignment
should be allowed if the Applicant is able to emstirat the chosen colour is not susceptible tousiafi. The Certifying
Authority should be familiar with other systems use and evaluate the system specifically for caofusn colour
meanings. In addition, compatibility with electreeaihanical instruments should be considered.

AMC.1881 (b)

UAV hand over between two UCS

(1) Positive control is the practice of the UCSntediate a transfer of control to the new contrgllidCS for before
severing the control connection to the UAV. l.eeTdntity wishing to transfer control can not teratenthe connection {
the UAV until the entity wishing to gain controliacknowledged the connection and require levebaofrol.

[=]

(2) The transition time during which the UAV is natder the control of any UCS must be assessedier to demonstrate
that UAV hand over procedure does not lead to arsafe situation.

AMC.1881 (c)

UAV hand over between two UCS

A specific description of the synchronisation prdwaes in each UCS should be presented in the UAVegy§light
Manual.

AMC.1881 (d)

UAV hand over between two UCS

Particular attention should be given to UCS settidgring control handover to ensure operating patars are identical
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| before and after handover. |

AMC.1885 (b)
UAV handover within the same UAV control station

Positive control is the practice of the UCS to magglia transfer of control to the new controllingrketation for before
severing the control connection to the UAV. l.eeTdntity wishing to transfer control can not teratenthe connection {
the UAV until the entity wishing to gain controliacknowledged the connection and require levebaofrol.

[=]

AMC.1885 (d)
UAV handover within the same UAV control station

Particular attention should be given to UCS se#tidgring control handover to ensure operating patars are identica
before and after handover. T
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