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Federal Aviation Administration 

Aviation Rulemaklng Advisory 
Committee; Air Traffic Subcommittee; 
Unmanned Aerospace Vehicle 
Operations Working Group 

AGENCY: Federal Aviation 
Administration (FAA). DOT. 
ACTION: Notice of establishment of 
CnniClnned Aerospace VehiclE! 
Operations Working Group. 

SUMMARY: Notice is given of the 
establishment of an Unmanned 
Aerospace Vehicle Operations Working 
Group by the Air Traffic Subcommittee 
of the Aviation Rulemaking Advisory 
Cor:unittee. This notice informs the 
public of the activities of the Air Traffic 
Subcommittee of the Aviation 
Rulemaking Advisory Committee. 
FOR FURTHER INFORMATION CONTACT: 
Mr. Aaron Boxer. Executive Director. 
Air Traffic Subcommittee. Air Traffic 
Rules and Procedures Service (ATP-
230).800 Independence Avenue. SW .. 
Washington. DC 20591. Telephone: 202-
267-8783;F~:202-267-5809. 

SUPPLEMENTARY INFORMATION: The 
Federal Aviation Administration (FAA) 
established an Aviation Rulemaking 
AdYisory Committee (56 FR 2190. 
January 22. 1991) which held its first 
meeting on May 23. 1991 (56 FR 20492. 
May 3. 1991). The Air Traffic _ 
Subcommittee was established at that 
meeting to provide advice and' 
recommendations to the Director. Air 
Traffic Rules and Procedures Service. on 
air b'affic operations rulemaking action!:. 
At its meeting on September 30. 1991 (56 
FR 4f1350. September 11. 1991). the 
subcomm;ttee estabEshed the 
Unrr.anned Aerospace Vehicle 
Operations Working Group. 

Specifically. the working groups's taok 
is the following; Develop operating and 
certification standards for unmanned 
aerospace vehicles. Include minimum 
Gualifications or standards for the 
0;JPfa:ors of these vehicles. 

The UnmanIled Aerof.pace Vehicle 
Operations Working Group will be 
comprised of experts from those 
organizations having an interest in the 
task assigned to it. A working group 
~t:nber ncc!d not necessarily be a 
representative of one of the 
organizations of the parent Air Traffic 
Subcommittee or of the full Aviation 
Rulemaking Advisory Committee. An 
individual who has expertise in the 
subiect matter and wishes to become a 

fiLE COpy 
member of the working group should 
wrilp. the person listed under the caption 
"FOR FURTHER INFORMATION CONTACT" 
expressing that desire and describing 
his or her interest in the task and the 
expertise he or she would bring to the 
working group. The request will be 
reviewed with the subcommittee chair 
and working group leader and the 
individual advised whether or not the 
request can be accommodated. 

The Secretary of Transportation has 
determined that the formation and use 
of the A\1ation Rulemaking Advisory 
Committee and its subcommittees are 
necessary in the public interest in 
connl'ction with the performance of 
duties imposed on the FAA by law. 
Meetings of the full committee and any 
subcommittees will be open to the 
public except as authorized by section 
10(d) of the Federal Advisory Committee 
Act. Meetings of the Unmanned 
Aerospace Vehicle Operations Working 
Group will not be open to the public. 
except to the extent that individuals 
with an interest and expertise are 
selected to participate. No public 
announcement of working group 
meetings will be made. 

Issued In Washington. DC. on October 22. 
1991. 

Aaron Boxer. 
Executive Director. Air Traffic Subcommittee. 
A ~'iation Ru/emaking Advisory Committee. 
IFR Doc. 91-25881 Filed lG-25-!i1; 8:45 am) 
BIWNG CODE 4110.13-11 
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DEPARTMENT OF TRANSPORTATION 

Federal Aviation Administration 

Aviation Rulemaking Advisory 
Committee; Air Traffic Subcommittee; 
Unmanned Aerospace Vehicle 
Operations Working Group 

Correction 
In notice document 91-25851. 

appearing on page 55520. in the issue of 
Monday. October 28. 1991. in the third 
column. in the file line at the end of the 
document. "FR Doc. 91-25881" should 
read "FR Doc. 91-25851". 
BIWNG CODE 1&05001-0 
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Air 
Traffic 
Control 
Association, Inc. 

August 8, 1996 

Chris A. Christie 
Executive Director 
Aviation Rulemaking Advisory Committee 
Federal Aviation Administration 
800 Independence Avenue, SW 
Washington, DC 20591 

Dear Mr. Christie, 

,'-. --._--------- - .. -------~ ..... -<--

Suite 711 
2300 Clarendon Boulevard 

Arlington, Virginia 22201 

Telephone: (703) 522~717 
FAX: (703) 527-7251 

The Air Traffic Issues Group of the Aviation Rulemaking Committee takes pleasure in forwarding 
four Draft Advisory Circulars dealing with Unmanned Air Vehicles (Design Criteria, Maintenance, 
Operations apd Pilot Qualification and Training) in response to the group's tasking. The Draft 
Advisory Circulars are the Group's recommendations on how the Federal Aviation Administration 
should deal with this new area of aviation. 

Each of the Draft Advisory Circulars Contain "Unmanned Air Vehicle" in the subject title, this is in 
keeping with the tasking. The Group does however recommend the subject title be changed to 
"Remotely Piloted Vehicles" as more and more, both domestically and internationally, that is what 
the vehicles are being referred to as. 

Sincerely, 

- ~ ~p 
Chairman, 
Air Traffic Issues Group 

---""'_,,- dedicated to progress in the science of air traffic control-----------
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SEP 27 1996 

Mr. James L. Crook 
Vice President Operations 
Air Traffic Control Association 
2300 Clarendon Blvd. 
Arlington, VA 22201 

Dear Mr. Crook: 

Thank you for your August 8 letter forwarding the Aviation 
Rulemaking Advisory Committee's (ARAC) four Draft Advisory 
Circulars (Design Criteria, Maintenance, Operations, and 
Pilot Qualification and Training) dealing with Unmanned Air 
Vehicles (UAV). 

I would like to thank the aviation community for its 
commitment to ARAC, and in particular, the dedicated efforts 
of the UAV Working Group in completing the task assigned by 
the FAA. 

The Federal Aviation Administration (FAA) will evaluate the 
merit of each of the Draft Advisory circulars and notify you 
when a determination of appropriate disposition has been 
reached. 

Sincerely, 

Original Signed By 
Margaret Gilligan 

O~/Barry L. Valentine 
~'Acting Associate Administrator for 

Regulation and Certification 
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1. PURPOSE. This advisory circular (AC) provides information 
and guidance to the aviation community on the maintenance of 
unmanned air vehicles (UAVs) used in the National Airspace 
System (NAS). The guidance provided within this AC pertains to 
the maintenance of UAVs and their air vehicle control stations 
(AVCS), and the qualifications, training, experience, and 
suggested currency criteria for personnel engaged in the 
maintenance, preventive maintenance, repair, alteration, or 
inspection of UAVs. 

I 

2. EFFECTIVE DATE. This AC becomes effective [insert effective 
date] . .. 
3. RELATED FEDERAL AVIATION REGULATIONS (fAR). 

a. Title 14 Code of Federal Regulations (14 CFR) part 1, 
Definitions and abbreviations. 

b. 14 CFR part 43, Maintenance, preventive maintenance, 
rebuilding, and alteration. 

c. 14 CFR part 65, Certification: Airmen other than flight 
crew members. 

d. 14 CFR part 91, General operating and flight rules. 

e. 14 CFR part 145, Repair stations. 

f. 14 CFR part 147, Aviation maintenance technician schools. 

4 . RELATED REAPING MATERIAL. 

a. AC XX-XX, Unmanned Air Vehicle Design Criteria, dated 
[insert date]. 

b. AC XX-XX, Unmanned Air Vehicle Operator Qualification and 
Training, dated [insert date]. 
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c. AC xx-xx, Unmanned Air Vehicle Operations, dated [insert 
date] . 

d. AC 43-9B, Maintenance Records, dated January 9, 1984. 

e. AC 43.13-1A, Acceptable Methods, Techniques, and 
Practices - Aircraft Inspection and Repair, dated April 17, 1972. 

f. AC 43.13-2A, Acceptable Methods, Techniques, and 
Practices - Aircraft Alterations, dated June 9, 1977. 

g. AC 65-12A, Airframe and Powerplant Mechanics Powerplant 
Handbook, dated April 12, 1976. 

h. AC 65-15A, Airframe and Powerplant Mechanics Airframe 
Handbook, dated April 12, 1976. 

5 . BACKGROUND . 

a. Because most UAV operations to date have been conducted 
by the Department of Defense (000) in Special Use Airspace (SUA), 
there is a lack of data regarding the civilian use of UAVs in the 
NAS. 

b. New technology raises the prospect of significant growth 
in the civil UAV industry. Therefore, the Federal Aviation 
Administration (FAA) has determined a need for criteria and 
guidance for the maintenance of civil UAVs. 

c. Maintenance practices vary greatly with the design and 
construction of each unmanned air vehicle. Standard aircraft 
maintenance.practices should be followed to the maximum extent 
possible. Considerable valuable information can be obtained from 
the manufacturer of the vehicle and can be used as a basis to 
establish inspection and repair guidelines. The remotely piloted 
nature of UAVs makes it more difficult to evaluate in-flight 
problems; therefore, a sound maintenance program is vital to the 
safe operation of UAVs. 

d. In its initial review of UAV operations, the FAA has 
determined that UAVs are sufficiently different from normal 
category airpl~es certificated under the provisions of 
14 CFR parts 21 and 23 to be considered a ·special class· of 
aircraft under 14 CFR § 21.17. This determination is consistent 
with the definition of ·class· found in 14 CFR § 1.1 and used 
with respect to the certification of aircraft. 

e. The FAA has determined that it is premature to impose 
regulatory criteria on UAVs at this time. However, the FAA 
believes that the voluntary adoption of the guidance contained in 
this AC will maintain safety levels, and increase public 
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confidence without imposing an undue cost during the period in 
which civil UAV operations in the NAS are conducted on a 
single-event basis. 

6. DEFINITIONS. The following terms have the meaning listed 
when used in this AC. 

a. Air Vehicle Control Station (AVCS). A flight deck on the 
ground without external flight environment cues used for the 
control of a UAV. 

b. Autonomous Operation. A preprograrnmed, automated flight 
profile that does not require human intervention for normal 
operation. 

c. Built-In Test. A set of procedures performed internally 
by UAV systems to determine the degree of functionality of 
critical systems or components. 

d. Catastrophic Failure. Any failure that leads to loss of 
the UAV and endangers people and/or property (i.e., a failure 
that prevents continued safe flight and landing) . 

e. Collision Avoidance Lighting. Lights or other visibility 
enhancements installed on a UAV that make the UAV easier to see 
and ayoid in flight. 

f. Crew Chief. The person responsible for completion of the 
pre-flight inspection and the post-flight inspection. 

g. Critical Failure. Any failure that leads to UAV mission 
termination '0 

h. Critical System. A system or systems, the loss or 
malfunction of which would lead to a critical or catastrophic 
failure. 

i. External pilot. A UAV pilot Who, in the absence of full 
automatic launch and recovery systems, visually controls the UAV 
flight path, generally during launch and recovery, from a site 
that provides_direct visual contact with the UAV. 

j. Flight Termination System. A controllable parachute or 
automatic preprogrammed course of action used to terminate flight 
in case of a catastrophic failure. 

k. Internal Pilot. A UAV pilot who operates the UAV from a 
site that does not necessarily provide direct visual contact with 
the UAV. The internal pilot normally operates the UAV by means 
of commands sent to the UAV by radio link. Vehicle status and 
navigation information is received from the UAV via radio link. 
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An internal pilot also may consist of a hardware and/or a 
software system on board the UAV capable of providing flight path 
control inputs to the vehicle based on real-time environmental, 
system health/status, or tasking inputs; however, a ground-based 
internal pilot is responsible for monitoring autonomous 
operations. 

1. Post-Flight Insoection. A set of functional tests of UAV 
systems and components, usually closely following the 
manufacturer's recommended tests or checklists, performed 
immediately upon the conclusion of each UAV mission. 

m. Pre-Flight Insoection. A set ·of functional tests of UAV 
systems and components, usually closely following the 
manufacturer's recommended tests or checklists, performed before 
each launch of a UAV. 

n. Propulsion System. A system comprised of those 
components necessary to ensure the safe propulsion of the UAV. 

o. Skill Leyels. General eligibility requirements 
recommended by the UAV manufacturer, formal classroom education, 
and approved apprenticeships needed to be completed in order to 
perform inspections, maintenance, and repair of a UAV. 

p. Unmanned Air Vehicle (UAV). An air vehicle that does not 
carry'"·a human operator, and is capable of flight beyond visual 
line of sight under remote or autonomous control for civil 
(non-DoD) purposes. A UAV is considered nonexpendable if engaged 
in operations other than hazardous or oceanic meteorological 
observation. operations. 

7. GENERAL. For purposes of determining UAVairworthiness, the 
air vehicle and all support equipment, including any ground 
control, telemetry, or monitoring equipment, should be considered 
components of the UAV system. The recommendations of this AC 
apply equally to each component of the UAV system. 

8 . PERSONNEL. 

a. Trainina and Skill Leyel. Inspection, maintenance, and 
repair personn~~ should have an established skill level 
sufficient to safely perform the functions of their position. 
This could include a mix of formal and informal training, 
including on-the-job training. Personnel performing maintenance 
should have experience in working on aircraft and aircraft 
systems. 

b. Currency. The UAV operator should establish training, 
experience, and currency requirements for its maintenance and 
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inspection personnel. The currency requirements should be 
established such that the training curriculum has been completed 
prior to performing tasks and/or the person has had 
apprenticeship/work experience in the task area within the 
previous 24 months. 

c. Crew Chief. A crew chief should be assigned 
responsibility for the system's functionality and performance for 
each UAV mission. 

9 . MANUfACTURER GUIDANCE. 

a. For each model of UAV produced, the manufacturer should 
develop, prepare, and provide to the operator, and the operator 
should maintain, manuals containing the following recommended 
procedures: 

(1) Inspection Procedures. Pre- and post-flight 
inspection procedures, including the frequency of inspections, a 
listing of necessary equipment, and the skill levels necessary to 
perform the inspections. 

(2) Maintenance Procedures. Diagnostic procedures and 
procedures for the repair and replacement of components, 
including a listing of necessary equipment and the skill levels 
required to perform the procedures. 

(3) Repair Station Procedures. Recommendations on the 
minimum and preferred tools for field and base facilities. 

(4) In-Flight Diagnostics Procedures. Mission abort 
thresholds and recommended actions for in-flight systems' 
shutdown and return to base. 

b. It would be expected that, at least for some initial 
period, the manufacturer of each UAVshould provide 
vehicle-specific maintenance and inspection training. 

10. GENERAL MAINTENANCE GUIpELINES. 

a. Maintenance and repair of UAVs should follow the guidance 
given in AC No. 43.13-1A and AC No. 43.13-2A, unless indicated 
otherwise in this AC. 

b. Maintenance of UAVs and ground control equipment should 
be governed by the manufacturer's recommended periods of 
inspection and overhaul as applicable. 
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11. RECORDKEEPING. 

a. For each UAV, a log book should be maintained. In this 
logbook, the UAV operator should maintain records of all 
maintenance actions performed on that specific UAV. Notes should 
be made of every action showing compliance with any applicable 
maintenance directives. 

b. For each UAV, a discrepancy log should be maintained, 
indicating any discrepancies found during any preflight or 
post-flight inspection, and the status of corrective action 
taken. 

c. Each part used in UAV repair and maintenance should be 
documented to meet the manufacturer's or operator's 
specifications, whichever are more stringent. It should be the 
crew chief's responsibility to certify that each part or material 
incorporated into a UAV structure or used in UAV repair meets or 
exceeds these specifications. The crew chief should maintain a 
log of all parts used in UAV maintenance and repair. This log 
should be sufficientlY detailed to allow tracing of each item 
used in maintenance or repair of the UAV to the manufacturer of 
that item, as well as a lot or batch identification of that item. 

12. BqILT-IN TEST. 

a. Each aircraft should. provide. for access, either in the 
form of an aircraft mounted display or a plug-in type display, to 
an internal set of software procedures designed to exercise 
critical components and systems, and provide a state of system 
health. This information should be available to the pilot 
operating tne UAV during flight. 

b. Also included should be a set of diagnostic procedures to 
aid fault location. For in-flight use, these procedures should 
include the amount of emergency power reserve remaining. 

13. COLLISION AVOIDANCE SYSTEM (CAS). The CAS on board each UAV, 
if installed, should be exercised prior to each flight in 
accordance wit~ manufacturers' recommended procedures. 

14. FLIGHT TERMINATION SYSTEM (FTS). 

a. The FTS, if installed, should be inspected in accordance 
with manufacturers' instructions prior to and immediately 
following each flight. 

b. A qualified Crew Chief should be responsible for 
preparing, engaging, and disarming an FTS for each flight. 
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c. The FTS should undergo an inspection at an 
FAA-certificated repair station or manufacturer's recommended 
facility on a schedule recommended by the manufacturer. 

15. PRE-FLIGHT INSPECTION. 

a. The pre-flight inspection should be a thorough 
examination of the UAV's safety-critical systems and 
mission-critical systems to determine that the UAV is capable of 
completing its mission safely. It should be the crew chief's 
responsibility to certify that the UAV is safe to fly the planned 
mission. Failure of any safety-critical or mission-critical UAV 
system to perform to this level of capability should result in 
cancellation of the flight. 

b. Any additional manufacturer-recommended pre-flight 
actions for other systems should also be performed in accordance 
with those specified. 

c. Any discrepancies that result in cancellation of a 
flight, or that, if not corrected, could have an impact on the 
safety of a mission, should be entered in the discrepancy log. 

16. POST-FLIGHT INSPECTION. 

a. The post-flight inspection should be a thorough 
examination of all UAV systems to determin~ that the UAV has not 
experienced any unusual wear or damage in the mission just 
completed, and that the performance of all UAV systems remains 
within the manufacturer's or operator's specifications, whichever 
are more stringent. It should be the crew chief's responsibility 
to conduct the post-flight inspection. Failure of any system to 
perform to this required level of capability should result in the 
removal of the UAV from service until appropriate maintenance and 
repair actions. are completed and subsequent inspection by the 
crew chief determines that all UAV systems are performing within 
the manufacturer's or operator's specifications, whichever are 
more stringent. 

b. Any additional manufacturer-recommended post-flight 
actions for ot~er systems should also be performed in accordance 
with those specified. 

c. Any discrepancies that ground the UAV until corrected, or 
that could have an impact on the safety of a mission, should be 
entered in the discrepancy log. 
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17. ADDITIONAL GUIDANCE. Operators of UAV designs, and operators 
of UAVs engaged in applications that, because of mission 
requirements or hazardous conditions, cannot comply with the 
suggested training criteria specified in this AC, should contact 
the nearest FAA Regional Office for further information and 
guidance. 

18. COMMENTS INVITED. Comments regarding this publication should 
be directed to: 

Department of Transportation 
Federal Aviation Administration 
Attn: 

Washington, DC 20591 

Thomas C. Accardi 
Director, Flight Standards Service 

'::.: 
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1. PURPOSE. This advisory circular (AC) provides information 
and guidance to the aviation community on the qualification and 
training of pilots of unmanned air vehicles (UAVs). 

2. EFFECTIVE PATE. This AC becomes effective [insert effective 
datel . 

3. RELATED FEPERAL AYIATION REGULATIONS (FAR>. 

a. Title 14 Code of Federal Regulations (14 CFR) part 1, 
Definitions and abbreviations. 

'. 
b. 14 CFR part 61, Certification: Pilots and flight 

instructors. 

c. 14 CFR part 91, General operating and flight rules. 

d. 14 CPR part 141, Pilot schools. 

e. 14 CFR part 143, Ground instructors. 

4 . RELATEP REAPING MATERIAL. 

a. AC XX-XX, Unmanned Air Vehicle Design Criteria, dated 
[insert: date} . 

b. AC xx-~, Unmanned Air Vehicle Maintenance, dated [insert 
date] . 

c. AC XX-XX, Unmanned Air Vehicle Operations, dated [insert 
date] . 

d. Aeronautical Information Manual (AIM), U. S. Department of 
Transportation, Federal Aviation Administr~tion. 
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S. BACKGROUND. 

a. Although extensive experience has been gained with UAVs 
operated by the Department of Defense (DoD), there is a lack of 
data pertaining to the civilian use of UAVs. 

b. The prospect of significant market growth in civil UAV 
operations has prompted the Federal Aviation Administration (FAA) 
and the aerospace industry to establish recommendations for UAV 
pilot qualification and training. Although these recommendations 
are not regulatory, the FAA believes that voluntary adoption of 
these recommendations by the segments of the aerospace industry 
involved in UAV operation will ensure that appropriate safety 
levels are maintained and that public trust in UAV operations is 
strengthened. Additionally, this gradual approach toward 
implementation of UAV pilot certification and training criteria 
should promote the technological development of civil UAV 
operations without putting an unreasonable economic burden on the 
industry. 

c. The task of establishing a set of acceptable UAV 
qualification and training criteria is complicated by the wide 
variety of UAV sizes and types envisioned for production, the 
diversity of possible UAV operations, and consequently, 
uncertainty as to what pilot knowledge and skills may be 
generally needed. 

d. Although there may be significant operational differences 
between UAVs and other air vehicles, in order for UAVs to share 
the same airspace and ATC services, the FAA recommends that UAV 
pilots also should hold certain minimum qualifications of 
existing FAA pilot certificates. 

e. The data collected and experience gained in future civil 
UAV operations will provide the FAA and the aerospace industry 
with the expertise necessary to determine the best methods of 
controlling and integrating this new activity into the National 
Airspace System (NAS). 

6. DEFINITIONS. The following terms have the meaning listed 
when used in this AC. 

a. Air Vehicle Control Station. A flight deck on the ground 
without external flight environment cues used for the control of 
a UAV. 

b. Autonomous Operation. A preprogrammed, automated flight 
profile that does not require human intervention for normal 
operation. 
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c. Close Supervision of an Experienced UAV Pilot. A 
situation in which a UAV student operates the UAV, but a UAV 
pilot who meets the qualification criteria of this AC and can 
monitor all of the UAV instruments can immediately take control 
of the UAV at any time deemed necessary by the pilot in command. 
The supervising pilot should have operated or acted as pilot in 
command of the particular make and model of UAV for a minimum of 
15 hours under IFR if the supervision is of internal pilot 
operations, or a minimum of 25 takeoffs and landings if the 
supervision is of external pilot operations. 

d. External Pilot. A UAV pilot who, in the absence of full 
automatic launch and/or recovery systems, visually controls the 
UAV flight path, generally during takeoff and landing, from a 
site that provides direct visual contact with the UAV. 

e. Internal Pilot. A UAV pilot who operates the UAV from a 
site that does not necessarily provide direct visual contact with 
the UAV. The internal pilot normally operates the UAV by means 
of commands sent to the UAV by radio link. Vehicle status and 
navigation information is received from the UAV also via radio 
link. An internal pilot also may consist of a hardware and/or a 
software system on board the UAV capable of providing flight path 
control inputs to the vehicle based on real-time environmental, 
system health/status, or tasking inputs; however, a ground-based 
internal pilot is responsible for monitoring autonomous 
operations. 

f. pilot In Command. For UAVs, the pilot in command is 
defined as the designated pilot within the controlling air 
vehicle control station tasked with overall responsibility for 
operation arid safety of the UAV in flight. This may be the pilot 
physically sitting at the control console or the designated 
mission commander. In cases where UAV control is passed from one 
control station to another, change in pilot in command occurs 
upon acknowledgment of successful completion of control authority 
transfer by the new controlling station. The external pilot, if 
used, should be the pilot in command while the UAV is under his 
or her control for launch or recovery. 

g. Propuls~on System. A system comprised of those 
components nec~ssary to ensure the safe propulsion of the UAV. 

h. Unmanned Air Vehicle (UAV). An air vehicle that does not 
carry a human operator, and is capable of flight beyond a visual 
line of sight under remote or autonomous control for civil 
(non-DoD) purposes. A UAV is considered nonexpendable if engaged 
in operations other than hazardous or oceanic meteorological 
observation operations. 
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7. GENERAL. The recommendations contained in this AC apply to 
all UAV operations conducted within the NAS, other than those 
conducted solely within restricted areas or warning areas. 

8. UAV PILOT OUALIFICATIONS. 

a. Medical Oualifications. At a m~n~mum, a third-class 
medical certificate should be held by a UAV pilot. Because the 
air vehicle control station is not subjected to rapid changes in 
atmospheric pressure, physical ailments due to barometric 
sensitivity as anticipated in FAR § 67.17(c) may be waived with 
the appropriate marking on the medical certificate "UAV operation 
only. " 

b. Certification. Prior to operating a UAV without the 
close supervision of an experienced UAV pilot, the pilot of a UAV 
should possess at least a private pilot certificate, with an 
appropriate category rating as follows: 

(1) An airplane rating, for the operation of a 
fixed-wing UAV. 

(2) A rotorcraft rating, for the operation of a 
rotary-wing UAV. 

_ c. Initial Training. 

(1) Equiyalent Leyel of Training. Prior to operating a 
UAV without the close supervision of an experienced UAV pilot, 
the pilot of a UAV should, at a minimum, have the training and 
experience in the safe operation of the specific UAV being 
operated equivalent to that required for the pilot of an aircraft 
having similar performance characteristics under similar air 
traffic and weather conditions. 

(2) Ground Instruction. A person wishing to operate a 
UAV should, prior to operating a UAV without the close 
supervision of an experienced UAV pilo~, receive grounq 
instruction that takes into account the inherent differences 
between UAVs and manned aircraft, as indicated by the UAV 
manufacturer. Instruction should cover these differences between 
UAVs and manne~;aircraft in ~t least the following subjects: 

(i) Aerodynamics and principles of flight; 

(ii) Structures, flight controls, electrical 
systems, navigation systems, propulsion systems, communications 
systems, and data link description and principles; 

(iii) 
interpretation. 
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(iv) UAV performance. 

(v) Weather limitations. 

(vi) Navigation skills, including dead reckoning, 
pilotage, and the use of electronic aids to navigation. 

(vii) The use of flight information publications. 

(3) Aeronautical Knowledge. Prior to operating a UAV 
without close supervision by an experienced UAV pilot, a person 
wishing to operate a UAV should complete a test administered by 
an authorized instructor covering, as ,a m~n~mum, all of those 
knowledge areas listed in paragraph (2) above. 

(4) Instructional Flight Experience and Proficiency. 
Persons should be trained on the specific equipment they will 
operate. A computerized control system is envisioned as the best 
approach for control of UAVs, and this concept is completely 
compatible with computer-aided training. Prior to operating a 
UAV without the close supervision of an experienced UAV pilot, a 
person wishing to operate a UAV should receive any supplemental 
training that is recommended by the UAV manufacturer and agreed 
upon by an FAA Inspector trained in UAV operations. Training 
supplemental to that received under part 61 may be expected 
particularly with respect to FAR §§ 61.99, 61.107, and 61.109 (in 
the case of a fixed-wing UAV)i and §§ 61.100 and 61.113 (for a 
rotary wing UAV), because range and duration of flight may be 
significantly different from manned aircraft. The prospective 
UAV pilot should have logged inst~ction from an authorized 
instructor, and the applicant's logbook should contain an 
endorsement.byan authorized instructor who has found the 
applicant competent to perform each of those operations listed in 
FAR § 61.107, as appropriate for that make and model of UAV. 
Appropriate operations should include those operations the 
prospective pilot can be reasonably expected to perform for that 
make and model, including normal, abnormal, and emergency 
procedures. 

(5) Check Flight. Prior to operating a UAV without the 
close supervision of an experienced UAV pilot, a person wishing 
to operate a U~ should complete a check flight, including both 
an oral component and a practical component. This check flight 
should be administered by a competent and experienced UAV pilot, 
and should be in the format of an FAA-approved private pilot 
practical test. The person administering this check flight 
should seek to determine whether the person taking the check 
flight is sufficiently skilled and knowledgeable to operate a UAV 
in a safe manner and without posing a safety risk to other 
aircraft, persons, or property. 
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d. Recency of Experience. Each UAV operator should 
establish its own recency of experience requirements for its UAV 
pilots. At a minimum, the following criteria are recommended in 
order for a person to operate a UAV without the close supervision 
of an experienced UAV pilot: 

(1) External pilots should have performed three actual 
takeoffs and landings to a full stop in the make and model of UAV 
within the previous 90 days. 

(2) Internal pilots should have performed 6 hours as the 
crewmember of a UAV operating IFR within the previous lS0 days. 
At least 2 of the 6 hours should be performed while operating a 
UAV in actual flight. 

9. UAY PILOT-IN-COMMANP CERTIFICATION AND TRAINING. 

a. Certification. Other than when operating in the capacity 
of an external pilot, the pilot in command of a UAV should 
possess at least a commercial pilot certificate with an 
instrument rating in the appropriate aircraft category rating as 
follows: 

(1) An airplane rating, for the command of a fixed-wing 
UAV. 

. 
(2) A rotorcraft rating, for the command of a 

rotary-wing UAV. 

b. Initial Training. A UAV pilot in command should meet 
all of the initial training criteria listed for UAV pilots. 
[Additional "criteria, if any, to be determined following further 
guidance. ] 

c. Recency of Experience. In order to act as pilot in 
command of a UAV, other than"in the capacity of external pilot, a 
person should meet all of the recency of experience criteria 
listed in paragraph S.d. (2) above for UAV internal pilots. 
[Additional criteria, if any, to be determined following further 
guidance. ] 

10 . UAV GROUNIf:ANP FLIGHT INSTRUCTORS. 

a. General. Whenever practicable, UAV ground and flight 
instruction should be provided by FAA-certificated ground and 
flight instructors who have significant UAV operating experience. 

b. UAY Ground Instructor. Ground instruction should be 
provided by a-certificated ground instructor under FAR part 143 
who is endorsed by the UAV manufacturer(s) as being competent to 
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teach those aspects peculiar to the UAV system. For some very 
basic UAV systems, it may be appropriate that no more than a 
certificated ground instructor be required to train the UAV pilot 
in preparation for the check flight. 

c. UAY Flight Instructor. Flight instruction should be 
provided by a certificated flight instructor under FAR part 61 
who is endorsed by the UAV manufacturer as being competent to 
teach those aspects peculiar to the UAV system. 

11. ADDITIONAL GUIDANCE. Operators of UAV designs and operators 
of UAVs engaged in applications that, because of mission 
requirements or hazardous conditions, cannot comply with the 
suggested training criteria specified in this AC, should contact 
the nearest FAA Regional Office for further information and 
guidance. 

12. COMMENTS INVITED. Comments regarding this publication 
should be directed to: 

Department of Transportation 
Federal Aviation Administration 
Attn: 
Washington, DC 20591 

Thomas C. Accardi 
Director, Flight Standards Service 

Page 7 Par 10 



us Oepo !Ii eOf 

otlons(x.t101O''t 

Advisory 
Circular 

JUl15 a9i 

~IAvlatton 
Admlnlltratlon DRAFT 

Subject: UNMANNED AIR VEHICLE 
DESIGN CRITERIA 

DIll: AeNo: 
••• Ia.ed .,: A'l'P-200 a..: xx-xx 

1. PURPOSE. 'l'hi. advi.ory circular CAe) provid •• information 
and guidance to the aviation community on de.ign .pecifications 
for unmanned air vehicles (UAV(.». The guidance provided within 
this AC pertains to the design of typical CAV elements .uch as 
flight control, electrical, communication./data link, 
navigational, propulsion, air vehicle control station, flight 
termination, and .tructure •• 

2. EFFECTIYJ DATE •. 'l'hi. Ae become. effective 

3 • RELATED FAR SEC'l'IONS. 

• 

a. 14 Code of rederal Regulation. (CPR) part 1, Definition. 
and abbreviations. 

b. 14 crR" part 21, Certification procedure. for products 
and parts. 

c. 14 CrR part 23, Airworthine ••• tandardsl normal, " 
utility, acrobatic, and commuter category airplanes • 

d. 14 cn part 27, Airworthine •• • tandard., normal category 
rotorcraft. . . 

e. 14 CrR part 33, Airworthine •• standards, aircraft 
engines. 

f. 14 CPR part 35, Airworthiness standardst propellers. 
. 

g. 14 CPR part 36, Roi ••• tandard •• aircraft type and 
airworthin ••• ce~i~icatiOD. 

h. 14 cn part 39, Airworthine.. direct! .e •• 

i. 14 cpa part 43, .. 1ntenance,. preventive "inteDaDc., 
rebuilding, and alterat101l. "" " " 
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j. 14 CFR part 45, Identification and registration marking. 

k. 14 eFR part 91, General operating and flight rules. 

4. RELATED READING MATERIAL. 

a. Joint Aviation Authoritie. (JAA) Joint Aviation 
Requirements for Very Light Aeroplane. (JAR-VLA). 

b. JAA Joint Airworthine •• Requirement. for Sailplan •• and 
Powered Sailplane. (JAR 22).' . 

c. AC 21.17-3, Type Certification of v.ry Light Airplane. 
under FAR 5 21.17(b), dated December 21, 1992. 

d. AC 23-8A, Flight Te.t Guide fo~ Certification of Part 23 
Airplanes, dated February 9, 1989. 

e. AC 23-11, Type Certification of Very Light Airplane. 
with Powerplants and Propellera Certified to Part. 33 and 35 of 
the Federal Aviation Regulation., dated December 2, 1992. 

5 • BACKGROUND. 

a. Extensive experience has been gained with UAV(a) 
operated by the Department of Defen.e (000) in Special Uae 
Airspace. However, because civilian u.e of UAV(.) in the 
National Air.pace Syatem (HAS) ia limited, there i. a lack of 
civilian experience in UAV operation. and a lack of data relating 

,to UAV ~.e in non-DOD operations. 

b. In ita initial review of UAV design criteria and 
operations, the Federal Aviation Admini.tration (FAA) h •• 
determined that UAV(a) .re aufficientlydifferent fram normal 
category .irplane. certific.ted under the provi.ion. of part 21 
and part 23 to be considered • ·speci.l clas.· of aircr.ft unde~ 
5 21.17 of the Federal Avi.tion Regulation. (FAR). Thi. 
determin.tion i. consistent with the definition of ·cl ••• • •• 
found in '5 1.1 of the FAR .nd used with reapect to the 
certification of .ircr.ft. 

c. Th. proapect of .ignific.nt market growth in civil UAV 
operations h.. prompted the FAA .nd the aero.pac. indu.try to 
establi.h .uggested crit.ria for UAV d.aign and operation. Tho.e 
criteria ar. provided a •• ugg •• ted d •• ign guidelin •• only and 
they are not inttnded to dict.t. given d •• ign .olution. to DAV 
manufactur.r.. Altern.tiv. de.ign .olution .... ting the int.nt 
of theae criteria or more .uitably adapted to the .nvi.aged type 
of UAV application and cat.gory may al.o be found acc.ptabl •• 
Although the.e crit.ria are no~ r.gulatory, the r~ •••• rt. that 
the voluntary adoption of th ••• crit.ria br the •• gment. of the 
aerospace indu.Uy involved in DAV de.ign ancl operation .houlcl-
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ensure that appropriate safety levels are maintained and public 
trust in UAV operations is gained. Additionally, this gradual 
approach toward the.implementation of design and operational 
criteria should promote the technological development of civil 
UAV design and operation. without putting an unre •• on.bl. 
economic burd.n on the industry. 

d. Some of the difficulties currently encountered in 
establishing a .et of .cc.ptabl. UAV de.ign and operation.l 
criteria result from the wide v.ri.ty of UAV .iz •• and UAV type. 
envi.ioned for production .nd from the diver.ity of UAV 
operations. Some UAV de.ign criteria may apply to .11 UAV •• nd 
.ome may be unique to c.rt.in type •• nd cl ••••• of v.hicl ••• 
Future UAV design .nd operational provi.ion. .hould eventu.lly 
accommodate virtually all cl ••••• of UAV •• nd .11 type. of UAV 
use. The data collected and experience gained in future civil 
UAV operation. should .1.0 provide the FAA .nd the •• ro.p.c. 
indu.try with the .xperti •• n.c •••• ry to .d.qu.t.ly determin. th~ 
be.t methods of controlling .nd integr.ting this new·.ctivity '.' 
into the NAS. . 

6. DEFINITIONS •. Th.e following texm. h.ve the m •• ning li.ted 
when u.ed in this AC. 

•• Air vehicle Control St.tion. The flight control .t.tion 
used to operate the UAV(.) via remote control. 

b. Autonomous ·Op.r.tion. A programmable, automated flight 
profile that doe. not require human int.rvention for noxmal 
operatiotr •. 

c. Catastrophic Failure. Any f.il.ure th.t le.d. to 10 •• of 
the UAV(s) and endang.rs people .nd/or property. 

d. Critical Failur.. Any f.ilure th.t l •• d. to UAV flight 
interruption or termin.tion. -

e. Critical SYltg. A .yetem or .y.t_, the 10._ or 
malfunction of which, would le.d to • critic.l failure. 

f. Extemal Pilot .. A DAV oper.tor who, in the ab.ence of 
full automatic t.keoff .nd l.nding .yet ... , visually control. the 
UAV flight path, generally during t.keoff .nd landing. 

g. Plight TlrminatiOD Sy.tlJR. A. controll.ble par.chute or 
.utomatic preprogrammed cour.e of action u.ed to ter.min.ta flight 
in c •• e of a critic.~ failure. 

h. Intemal Pilot. A per.on who operate. the DAV(e) frail • 
• ite that provide. direct contact with the DAV(e). Thie pilo~ 
norm.lly oper.t,. the UAV(.) by _ana of c~nde .ent to the 
UAV(s) by radio link. Vehicle .t.tue. and n.vigation infoDIAtlolt 
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is received from the UAV(S) via radio link. This pilot also may 
operate the UAV(s) by a hardware and/or software system on board 
the UAV(s) capable of providing flight path control inputs to the 
vehicle based on real-time environmental, system health/status, 
or tasking inputs. This pilot is responsible for monitoring 
autonomous operations. 

i. Propulsion System. A system comprised of those 
components necessary to ensure the aafe propulaion of the PAVca). 

j . Unmanned Air Vehicle (UAV). A YAV ia an aircraft 
capable of flight beyond visual line of aight under remote or 
autonomous control for civil (non-Department of Dafense) 
purposes. A UAV is not operated for aport or hobby and does not 
transport passengers or craw. 0 

7. DISCUSSION. 

a. Safety Standard. UAV operationa aho~ld be aa aafe as 
manned aircraft insofar as they ahould not preaent·or create a 
hazard to.persons or property in the air or on the ground greater 
than that created by manned aircraft of equivalent claaa or 
category. 

b. Reaistration. The FAA envisions that aome for.m.of 
vehicle registry and identification eventually may be required to 
track the information required for YAV reliability and failure 
ratas. Vehicle registry information would be coordinated through 
the FAA's Civil Aviation Regiatry Diviaion (AVR-400). 

c. Technical Issues and Related Criteria. 
. -

(1) Advisory Circular 21.17-3, which pertains to the 
type certification of very light airplanea, aervea aa a general 
basis for UAV structural design criteria. 

(2) Fail-aafe principlea ahould govern the deaign of 
UAV systems. System independence andlor adequate redundancy and 
back-up features should provide for aaf. functioning of the 
UAV(s) in the event of a ayatem failure. 

(3) Any ayatem d.aign ahould provide for a fail~r. 
detection apparatus (pre-fli9~t and in-fli9ht built-in-teat) that 
will notify the YAV operator of a ayat .. failure. Adequate 
procedures for the safe operation of the DAV(s) following a 
ayatem failure- an. procedure. for the automatic recovery of the 
UAV( s) should be clearly defined. Potent~al hwaan DAV operator 
errors should be conaidered by YAV designer. and adequate 
provisions should be taken to .tntmi.e the effect. of such 
errors.. Addi tionally, an engin .. rin9 analysi. of any DAV design 0 

should be submitted to the reaponsible Aircraft Certification 
Service office to assist the PAA in the further review of UAV 
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design criteria. The following are considered critical system 
design criteria for UAV(s): 

(i) ,RTCA pO 17BB. All UAV system software 
verification and validation activities should be performed in 
accordance with RTCA DO 178B •. 

(ii) Plight Control Systam. Th. flight control 
system may include UAV operator control., .en.or., computer., and 
actuation parts nece.sary to control the UAV flight trajectory. 
The system should ensure adequate .tabi1ity throughout the UAV'. 
expected flight envelope. Any single failure of the flight 
control system should not significantly affect the operator'. 
ability to control UAV recovery. Provi.ion. for po •• ible 
reversion to degraded modes of operation also .hould be 
incorporated into flight control system design. The UAV(s) 
should remain controllable in the event of a propul.ion .ystem 
failure. 

~ (iii) Electrical System. The electrical system 
should provide sufficient power and endurance to .nsur. .af •. 
operations and recovery throughout all phases of flight. In the 
event of an emergency, the electrical system or ... rg.ncy power 
supply should be of sufficient size to .nable recovery at .ither 
the intended or a predetermined/alt.rnat. recovery are •• 

(iv) Communication. Sy.tp/DAta Link. Approval 
for all frequencies used in UAV operations must be obtained from 
the Federal Communications Commis.ion (PCC).· The maximua range 
of the communication link should be deter.m1ned and substanti.ted 
by the UAV operator. Any .ing1e failure of the communications 
system (uplink or downlink) .hould not affect normal control of 
the UAV(.). Uplink./down1inks are sen.itive to electromagnetic 
interference (EMI) and shoulcl be adequately protected from thia 
hazard. Vehicle de.igns .hou1d incorporat. proviSions for. 
prep1anned recovery of the UAV(.) in the event of a temporary or 
total loss of the communications system. 

(v) NAyigAtion Systg. Th. vehicle nAvigAtion 
system should meet the required navigation perfor.mance (RNP) 
standards for the airspace classification in which the operations 
are to be conducted. Navigation .y.tem de.ign •• houlcl .1.0 
consider the complexity and 1.vel of air traffic operation. founcl 
in the air.pace in whlch the UAVC.) vill operat.. . 

(vir Propu1.ion System. All •••• nti.l .lement. of 
the propulsion sy.tem, including the engin., angine control., 
propeller, propell.r compon.nt., and •••• nti.l .en.ors, .hould 
meet documented reliability standard •• stabli.hed ~ industry or 
u.s. specification •• 
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(vii) Air -Ve-hicle Control Station. 

(A) Manned aircraft cockpit features (e.g., 
control placement and ease of control column forces), do not have 
to be duplicated exactly. Station design should facilitate 
control of the UAV(s) by the internal pilot and provide for 
unambiguous operations and clear indications of CAV flight 
status. DeSign criteria should minimize the potential for human 
error. All "conventional" flight indications and warning_ 
necessary to ensure safe control of the_CAY flight path ahould 
be provided. In particular, the OAV internal pilot ahould 
be informed of any degraded mode of operationa due to any 
failure, including cases in which there is an automatic 
switching to an alternate or degraded mode of operation. The 
control station should include a diagnostic and monitoring 
capability for the status of the vehicle. Real t~e, direct 
communications/surveillance, and data transmission capability 
should be provided in the absence of failure. Por operations in 
controlled airspace, direct communications with the PAA 
controlling agency should be incorporated into the air vehicle 
control station system design. 

(B) The minimum required number of CAV 
operatora and provisiona for related task .haring should be 
determined by mission requirement.. If an external pilot used 
during the takeoff and landing phase. of the flight receive. 
flight parameter information vi. an intercommunication ayst_ 
from the air vehicle control at.tion, the inner communication. 
system ~tween the operator and the control at.tion .hould De .••. 
reliable·a_ conventional flight inatrumentation. 

(viii) Plight Termination System. The DAVC.) 
should have a means of safely terminat~ng flight of the vehicle 
in all phases of flight operation.. The flight termination 
system should avoid the use of explosive. to the maximum extent 
possible. 

(ix) Aircraft Structure. The aircraft atructure 
should be designed to withstand the maximum expected operational 
loads as determined by the intended operational flight envelope 
of the CAV(a). Aircraft structural deaign ahould meat the 
standards impoaed by JAJt-VLA or by part 23 or 27 of the FAR. 
Verification of .tructural atatic and dynamic .trength and 
durability .hould be demonstrated by te.t and/or analy.i •• 

--
d. OperationAl Safety Mptct •• 

( 1 ) Operational approval, including ti •• ion profile 
aspect., .hould take into account the re.ult. of demon.trated 
compliance with the above de.ign criteria. The following 
elament. .hould be included in the vehicle to en.ure .af. 
operatioD of a UAV.-
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(i) A Qemonstrated means to comply with the 
~ equivalent level of safety afforded by the ·see and avoid 

concept- applied to manned flight operations. 

(ii) The minimum equipment required to operate in 
the desired class of airspace. 

a. Data Collection. 

(1) Detailad flight records should be maintained and 
provided to the responsible Aircraft Certification Service office 
upon request. This data will enable the FAA to determine the 
number, types, applications, and reliability of DAV(s). DAV 
operators should maintain a record of each flight. These records 
should be maintained by registration number (if applicable) and 
should include but should not be limited to the following 
information a . 

failures. 

(i) Mission purpose 

(ii) Payload type 

(iii) Flight duration and altitude 

(iv) Specific information on critical system 

a. ADDITIONAL GUIDANCE. Operators of UAV designs and operators 
of UAV(s) engaged in applications that, because of ~ssion 
requirements or hazardous conditions, e.g., DAV(s) may be 
expendable, cannot meet the suggested design criteria and 
operational guidance specified in this AC should contact the 
nearest FAA Regional Office for further information and guidance. 

9. COMMENTS INVITED. Comments regarding this publication should 
be directed toa 

.... -

Par 7 Page 7 



Ad
. DRAFT 

VISOry 
Circular JUN 1 S 1986 

~unmanned Air Vehicle Operations DIlle: 6/18/96 
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1. PURPOSE. This advisory circular (AC) provides information 
and guidance to the aviation community on the operations of 
unmanned air vehicles (UAVs) in the national airspace system 
(NAS) . . 

2. RELATED FEDERAL AVIATION REGULATIONS (FAR). 

a. Title 14 Code of Federal Regulations (14 CFR) part 1, 
Definitions and abbreviations. 

b. 14 CFR part 45, Identification and registration 
markings .' 

c. 14 CFR part 91, General operating and flight rules. 

3. FORMS AND REPORTS. Letter of agreement for UAV operations 
in the NAS. 

4 . RELATED REAPING MATERIAL. 

a. AC XX-XX, Unmanned Air Vehicle Design Criteria. 

b. AC xx-xx, Unmanned Air Vehicle Maintenance. 

c. AC XX-XX, Unmanned Air Vehicle Operator Qualification 
and Training. 

d. AC 61-27C, Instrument Flying Handbook, dated 
November 11, 1980. 

e. Aero!lcmtical InfOrmation Manual (AIM), U. S. Department 
of Transportation, Federal Aviation Administration. 

5. BACKGROUND. 

a. Although extensive experience haa been gained with UAVs 
operated by the Department of Defense (000), most of this 
activity nas taken place within restricted are.s and warning 
areas, i.e., special use airspace (SUA). There has been no 
established criteria for authorizing civilUAV flights in the 
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NAS. Because civilian use of UAVs in the NAS has been limited, 
there is a lack of data relating to UAV use in non-DOD 
operations. 

b. Today's technology may significantly expand the 
commercial use of UAVs. This development creates the need for 
criteria and other guidance for the UAV industry. 

c. Because there is not enough historical or current data 
relating to civil UAV operation, the FAA does not believe that it 
is advisable to establish extensive regulatory criteria at this 
time. The FAA concludes that a systematic strategy towards the 
formulation of regulatory criteria based on experience gained 
from civil UAV applications in the NAS is more practical. Each 
evolution in this developmental process will be determined by the 
success demonstrated by the preceding activity. The progress of 
any regulatory actions should be founded on the documented 
ability of civil UAVs to operate safely in the NAS and also 
perform in conformity with the existing air traffic control (ATC) 
system without adversely affecting manned aircraft flights. 

d. The safety standard that should be maintained is one in 
which UAVs engaged in nonexpendable operations are operated as 
safely as manned aircraft, insofar as they should not present or 
create a hazard to persons or property in the air or on the 
ground greater than that created by manned aircraft conducting 
similar operations. The FAA asserts, therefore, that the overall 
probability of a UAV creating, a hazard in a nonexpendable 
operation should not exceed 1 x 10·'. 

e. There are two significant sources of risk that UAV 
operations may create that manned aircraft operations do not: 
(1) the absence of a visual see-and-avoid capability equivalent 
to that of human pilots visually scanning for other air traffic; 
and (2) the absence of real-time control capability in the event 
that the UAV loses its control links with the ground. 

f. Although these recommendations are not regulatory, the 
FAA believes that voluntary adoption of these recommendations by 
the segments of the aerospace industry involved in UAV operations 
will ensure that appropriate safety levels are maintained and 
that public trust in UAV operations is strengthened. 
Additionally, this gradual approach toward implementation of 
operations crit~ia should promote the technological development 
of civil UAV operations without putting an unreasonable economic 
burden on the industry. 

6. DEFINITIONS. The following terms and definitions apply to 
this AC. 

a. Air vehicle Control Station (AYCS). A flight deck on 
the ground without external flight environment cues used for the 
control of a UAV. 
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b. Autonomous Operation. A preprogrammed, automated flight 
profile that does not require human intervention for normal 
operation. 

c. Catastrophic Failure. Any failure that leads to the 
loss of the UAV and endangers people and/or property (i.e., a 
failure that prevents continued safe flight and landing) . 

d. External Pilot. A UAV operator who, in the absence of 
fully automatic takeoff and/or landing systems, visually controls 
the UAV flight path during launch and/or recovery, from a site 
that provides direct visual contact with the UAV. 

e. Fix/Radial/Distance (FRO). A location described in the 
form of specific distance and magnetic bearing from a 
navigational fix, typically a navigational aid. For the purposes 
of this AC, it should be assumed that when an FRD is required to 
be entered on a flight plan or other form, the identifying code 
of the navigational fix should be followed by three digits for 
the magnetic bearing from the fix, followed by two digits for 
distance in nautical miles from the fix (e.g., BRV06003l). 
However, when a location directly over a navigational fix is 
described, the radial and distance should be omitted. 

f. Flight Crewmember. Any person who operates or acts as 
pilot in command of a UAV while it is operating for the purpose 
of fl~ght, including any interna~ pilot, external pilot, or pilot 
in co~and used or required for that UAV operation. 

g. Flight Termination System (FTS). A controllable 
parachute and/or other automatic preprogrammed course of action 
used to terminate flight in case of a catastrophic failure. 

h. Internal Pilot. A UAV pilot who operates the UAV from a 
site that does not necessarily provide direct visua~ contact with 
the UAV. The internal pilot normally operates the UAV by means 
of commands sent to the UAV by radio link. Vehicle status and 
navigation information is received from the UAV also via radio 
link. An internal pilot may also consist of a hardware and/or a 
software system on board the UAV capable of providing flight path 
control inputs to the vehicle based on real-time environmental, 
system health/aeatus, or tasking inputs; however, a ground-based 
internal pilot is responsible for monitoring autonomous 
operations. 

i. Launch. The initia~ phase of flight of a UAVoperation, 
commencing with the takeof~ or liftoff. For a launch in which 
the UAV is operated by an external pilot, this phase- can be 
considered terminated when the internal pilot takes control of 
the UAV. For a fully automated launch in which an external pilot 
is not used, this phase can be considered terminated at the point 
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where the UAV climbs through 2,000 feet above ground le~el (AGL), 
or maximum mission altitude, whichever is lower. 

j. Pilot In Command. For UAVs the pilot in. command is 
defined as the designated operator within the controlling air 
vehicle control station tasked with overall responsibility for 
operation and safety of the UAV in flight. This may be the 
operator physically sitting at the control console or the 
designated mission commander. When UAV control is passed from 
one control station to another, change in pilot in command occurs 
upon acknowledgment of the successful completion of control 
authority transfer by the new controlling station. The external 
pilot, if used, should be the pilot in command while the UAV is 
under his or her control for launch or recovery. 

k. Recovery. The final phase of a normal UAV operation, 
terminating with the landing or touchdown. For a recovery in 
which the UAV is operated by an external pilot, this phase 
commences with the handoff of control from the internal pilot to 
the external pilot. For a fully automated recovery in which an 
external pilot is not used, this phase commences at the point at 
which the UAV descends through 2,000 feet AGL, or begins to 
descend from the maximum mission altitude, whichever is lower. 

1. unmanned Air yehicle (UAV). An air vehicle that does 
not carry a human operator, and is capable of flight beyond the 
visuals line of sight under remote or autonomous control for civil 
(non-DOD) purposes. A UAV is considered nonexpendable if engaged 
in operations other than hazardous or oceanic meteorological 
observation operations. 

7. PISCUSS.QN. 

a. Although the operation of a civil UAV is unique in many 
instances, many aspects of its operation are consistent with 
those of manned aircraft. Therefore~ except where such 
provisions would clearly not apply to a UAV, or where such 
provisions would conflict with other recommendations contained 
herein, flight should be conducted in ~ccordance with ~he general 
operating and flight rules of part 91, the AIM, and other FAA 
guidance. 

b. The pr6bedures and criteria recommended in this AC apply 
to UAVs that can be both monitored and controlled in real-time by 
a human operator in an AVCS. Those UAVs that do not have this 
capability should not operate outside of speciaL use airspace. 
However, nothing herein is meant to preclude the operation of a 
UAV in autonomous or programmed flight mode, provided that a UAV 
crewmember is continuously monitoring UAV performance, and UAV 
crew are capable of immediately taking active control of the UAV. 
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8. ALCOHOL OR DRUGS. Specific medical recommendations are 
contained in AC xx-xx, UAV Operator Qualification and Training. 
Additionally, UAV flight crewmembers should refrain from any use 
of alcohol, drugs, medications, or other substances having 
effects adverse to the safe completion of UAV operations. Under 
no circumstances should a crewmember consume alcohol less than 
8 hours prior to his or her operation of a UAV. 

9. AVAILABILITY OF PAY FLIGHT MANUAL. UAV flights should not 
be conducted unless current UAV flight manuals are immediately 
available to all the UAV flight crewmembers. 

10. EOUIPMENT AND INSTRUMENTATION. Outside of restricted areas 
or warning areas, equipment should be installed on the UAV or be 
available to the internal pilot and/or pilot in command, as 
discussed below. 

a. Lighting. 

(1) Anticollision Lights. For all UAV operations in 
the NAS, anticollision lights should be installed in accordance 
with the criteria of 14 CFR § 23.1401. The UAV internal pilot 
should have the capability to turn these lights on and off while 
the UAV is airborne. However, they will normally be turned on at 
all times during which the UAV is in flight, unless otherwise 
directed by the authority controlling the airspace involved. 

~ (2) Position Lights.'. For operations between sunset and 
sunrise, UAVs should have position lights installed in accordance 
with the provisions of §§ 23.1385 through 23.1397. The UAV 
internal pilot should have the capability to turn these lights on 
and off while the UAV is airborne; however, they may be turned on 
at all times during which the UAV is in motion, unless otherwise 
directed by "the authority controlling the airspace involved. 

b. Instrumentation. Instrumentation should be provided as 
recommended below. (Note: This information will not necessarily 
be available in the event that the UAV telemetry link fails.) 

(1) Standard Instrumentation. The UAV system should 
provide the external pilot, if any, with all of the 
instrumentation specified by § 91.205 for Visual Flight Rules 
(VFR) flight. In addition, the internal pilot and the pilot in 
command during~nstrument Flight Rules (IFR) operations, should 
be provided with all of the instrumentation specified by § 91.205 
for IFR flight. 

(2) Radar Altimeter or Equivalent. For UAVs that do 
not perform both their launch and recovery using an external 
pilot, a radar altimeter should be installed in the UAV, unless 
ATC radar service is available throughout launch and recovery. 
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b. Autonomous Operation. A preprograrnmed, automated flight 
profile that does not require human intervention for normal 
operation. 

c. Catastrophic Failure. Any failure that leads to the 
loss of the UAVand endangers people and/or property (i.e., a 
failure that prevents continued safe flight and landing) . 

d. External Pilot. A UAV operator who, in the absence of 
fully automatic takeoff and/or landing systems, visually controls 
the UAV flight path during launch and/or recovery, from a site 
that provides direct visual contact with the UAV. 

e. Fix/Radial/Distance (FRO) ~ A location described in the 
form of specific distance and magnetic bearing from a 
navigational fix, typically a navigational aid. For the purposes 
of this AC, it should be assumed that when an FRD is required to 
be entered on a flight plan or other form, the identifying code 
of the navigational fix should be followed by three digits for 
the magnetic bearing from the fix, followed by two digits for 
distance in nautical miles from the fix (e.g., BRV060031). 
However, when a location directly over a navigational fix is 
described, the radial and distance should be omitted. 

f. Flight Crewmember. Any person who operates or acts as 
pilot in command of a UAV while it is operating for the purpose 
of fli~ht, including any internal pilot, external pilot, or pilot 
in command used or required for that UAV operation. 

g. Flight Termination System (FTS). A controllable 
parachute and/or other automatic preprogrammed course of action 
used to terminate flight in case of a catastrophic failure. 

h. Internal Pilot. A UAV pilot who operates the UAV from a 
site that does not necessarily provide direct visual contact with 
the UAV. The internal pilot normally operates the UAV by means 
of commands sent to the UAV by radio link. Vehicle status and 
navigation information is received from the UAV also via radio 
link. An internal pilot may also consist of a hardware and/or a 
software system on board the UAV capable of providing flight path 
control inputs to th. vehicle based on real-time environmental, 
system healtb/siatus~ or tasking inputs; however, a ground-based 
internal pilot is responsible for monitoring autonomous 
operations. 

i. Launch. The initial phase of flight of a UAV operation, 
commencing with the takeoff or liftoff. For a launch in which 
the UAV is operated by an external pilot, this phase can be 
considered terminated when the internal pilot takes control of 
the UAV. For a fully automated launch. in which an external pilot 
is not used, this phase can be considered terminated at the point 
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, 
where the UAV climbs through 2,000 feet above ground level (AGL), 
or maximum mission altitude, whichever is lower. 

j. Pilot In Command. For YAVs the pilot in command is 
defined as the designated operator within the controlling air 
vehicle control station tasked with overall responsibility for 
operation and safety of the YAV in flight. This may be the 
operator physically sitting at the control console or the 
designated mission commander. When YAV control is passed from 
one control station to another, change in pilot in command occurs 
upon acknowledgment of the successful completion of control 
authority transfer by the new controlling station. The external 
pilot, if used, should be the pilot in command while the YAV is 
under his or her control for launch or recovery. 

k. Recovery. The final phase of a normal YAV operation, 
terminating with the landing or touchdown. For a recovery in 
which the UAV is operated by an external pilot, this phase 
commences with the handoff of control from the internal pilot to 
the external pilot. For a fully automated recovery in which an 
external pilot is not used, this phase commences at the point at 
which the YAV descends through 2,000 feet AGL, or begins to 
descend from the maximum mission altitude, whichever is lower. 

1. Unmanned Air vehicle (UAV). An air vehicle that does 
not Cqrry a human operator, and is capable of flight beyond the 
visuar line of sight under remote or autonomous control for civil 
(non-DOD) purposes. A YAV is considered nonexpendable if engaged 
in operations other than hazardous or oceanic meteorological 
observation operations. 

7. DISCYSS~QN. 

a. Although the operation of a civil YAV is unique in many 
instances, many aspects of its operation are consistent with 
those of manned aircraft. Therefore,.. except where such 
provisions would clearly not apply to a UAV, or where such 
provisions would conflict with other recommendations contained 
herein, flight should be conducted in ~ccordance with ~ne general 
operating and flight rules of part 91, the AZM, and other FAA 
guidance. 

b. The procedures and criteria recommended in this AC apply 
to YAVs that can be both monitored and controlled in real-time by 
a human operator in an AVCS. Those UAVs that do not have this 
capability should not operate outside of special use airspace. 
However, nothing herein is meant to preclude the operation of a 
YAV in autonomous or programmed flight mode, provided that a UAV 
crewmember is"continuously monitorin~ UAV performance, and UAV 
crew are capable of immediately taking active control of the UAV. 
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8. ALCOHOL OR DRUGS. Specific medical recommendations are 
contained in AC XX-XX, UAV Operator Qualification and Training. 
Additionally, UAV flight crewmembers should refrain from any use 
of alcohol, drugs, medications, or other substances having 
effects adverse to the sate completion of UAV operations. Under 
no circumstances should a crewmember consume alcohol less than 
8 hours prior to his or her operation of a UAV. 

9. AVAILABILITY OF UAY FLIGHT MANUAL. UAV flights should not 
be conducted unless current UAV flight manuals are immediately 
available to all the UAV flight crewmembers. 

10. EOUIPMENT AND INSTRUMENTATION. Outside of restricted areas 
or warning areas, equipment should be installed on the UAV or be 
available to the internal pilot and/or pilot in command, as 
discussed below. 

a. Lighting. 

(1) Anticollision Lights. For all UAV operations in 
the NAS, anticollision lights should be installed in accordance 
with the criteria of 14 CFR § 23.1401. The UAV internal pilot 
should have the capability to turn these lights on and off while 
the UAV is airborne. However, they will normally be turned on at 
all times during which the UAV is in flight, unless otherwise 
directed by the authority controlling the airspace involved. 

,. (2) position Lights. For operations between sunset and 
sunrise, UAVs should have position lights installed in accordance 
with the provisions of §§ 23.1385 through 23.1397. The UAV 
internal pilot should have the capability to turn these lights on 
and off while the UAV is airborne; however, they may be turned on 
at all times during which the UAV is in motion, unless otherwise 
directed by·the authority controlling the airspace involved. 

b. Instrumentation. Instrumentation should be provided as 
recommended below. (Note: This information will not necessarily 
be available in the event that the UAV telemetry link fails.) 

(1) StandArd InstrumentAtion. The UAV system should 
provide the external pilot, if any, with all of the 
instrumentation specified by § 91.205 for Visual Flight Rules 
(VFR) flight. In addition, the internal pilot and the pilot in 
command during Instrument Flight Rules (IFR) operations, should 
be provided with all of the instrumentation specified by § 91.205 
for IFR flight. 

(2) Radar Altimeter or Equiyalent. For UAVs that do 
not perform both their launch and recovery using an external 
pilot, a ra~ar altimeter should be installed in the UAV, unless 
ATe rAdar service. is available throughout launch and recovery. 
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(3) Additional Sensors and/or Analysis Tools. It may 
be helpful to provide the operator/pilot with additional sensors 
and/or analysis tools to detect developing problems that are not 
obvious from normal instrumentation. 

c. Communications systems. 

(1) The internal pilot and the pilot in command, other 
than the external pilot, should be provided with the full 
communications capability specified for IFR operations 
by § 91. 205. 

(2) The external pilot, if any, should be provided with 
the two-way communications capability specified by part 91 for 
the airspace in which launch and/or recovery operations are to 
take place. 

(3) The communications architecture should interface 
with existing ATC equipment and procedures, so that the fact that 
the pilots are on the ground is not apparent to ATC personnel. 
When the AVCS is beyond line-of-sight from the ATC facility, this 
may require either an airborne voice relay on the UAV, or the use 
of satellite communications. 

d. Transponder. UAVs should be equipped with at least an 
operable Mode C transponder installed in accordance with the 
provisions of § 91.215. The UAV internal pilot should have the 
capability to turn the transponder on and off, manually select 
codes, ~and squawk ident as directed by ATC, while the UAV is on 
the surface or airborne. Additionally, the transponder should 
automatically transmit code 7600 in the event that the control 
~ink wich the AVCS is lost. 

e. Navigation Systems. The UAV system should have 
navigational systems capable of operating in the NAS with the 
accuracy required for manned aircraft by part 91 for IFR flight. 
The UAV pilot in command should be provided with the UAV's exact 
position, azimuth, and distance, in relation to navigational aids 
or airports. 

f. Real-Time Control Link. A civil UAV operating in the 
NAS, outside of restricted or warning areas, should be equipped 
with a control link that provides real-time monitoring and 
control capabiltty by a UAV operator throughout the operation. 
Autonomous control or programmed flight of UAVs may be used, 
provided that the UAV's flight management system allows the UAV 
pilot to continuously monitor the UAV's flight course and 
altitude, and also allows the immediate transfer from autonomous 
control to real-time pilot control of the UAV. 

. g. Flight Management System ClMS). The UAV should be 
equipped with an FMS which, in the event of the loss of the 
real-time control link, operates the UAV systems autonomously in 
accordance with preprogrammed flight action data, i.e., route, 
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altitudes, delays, and activation of the flight termination 
system (FTS). Provisions should be made in this loss-of-link 
program for automatic activation of the FTS if control is not 
reestablished within 10 minutes of the UAV's arrival at a 
designated loss-of-link holding position, unless the loss-of-link 
program includes provisions for automatic landing. 

h. Flight Termination System. .. UAVs should not operate in 
the NAS without an operable FTS installed. The FTS should 
terminate flight without undue hazard to Persons or property, and 
should be independent of the UAV's propulsion system and flight 
control system. Outside of restricted and warning areas a 
nonexplosive system should be used, such as one that deploys a 
parachute. The FTS should be capable of being activated by the 
UAV pilot and the FMS. ' 

i. Additional Real-Time Remote Intervention Capability. At 
all times, a UAV in flight should be subject to real-time 
intervention sufficient to redirect or destroy the UAV in the 
event of catastrophic failure of anyon-board guidance system or 
flight management system hardware or software. This capability 
should be separate from and in addition to any FTS that may be 
installed on the UAV. 

j. Weather Avoidance Equipment. UAVs operating beyond the 
local area or in IFR conditions should have a means of 
determining the likely presence of severe weather. This could be 
satisfied by a Storm Scope, on board weather radar, or similar 
devices, or by real-time access to ground-based weather radar 
information at the remote control site. 

k. Flight Data and VOice Recorders. The UAV system should 
include a flight data recorder to record UAV systems and 
n~vigational status, and a voice recorder to record radio and 
intercom voice communications. These recorders should meet the 
intent of § 91.609 and should normally be installed within the 
AVCS. 

11. UAV EXTERIOR COLORS. The exterior of UAVs should be painted 
with highly visible colors, except as directed otherwise bY the 
aut.lority controlling the airspace involved. 

12. NOTIfICATION OF INTENT TO CONDUCT YAV OPERATIONS IN THE NAS. 

a. At least 90 days prior to the proposed commencement of 
UAV operations in the NAS, a notification of intent to conduct 
UAV operations in the NAS should be made to the Air Traffic 
Division of the appropriate FAA Region_ 

b. This notification should provide all the information 
requested on FAA Form XXXX, Notification of Intent to Conduct UAV 
Operations in the NAS. A sample form is contained in Appendix 1. 
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c. Information requested on the form includes: 

(1) Name of organization. 

(2)' Name of responsible person. 

(3) Mailing address. 

(4) Telephone numbers, including: 

(i) Voice number. 

(ii) Fax number, if available. 

(5) Vehicle data, including both technical 
specifications and performance data. 

I I 

(6f Emergency procedures, including the designated 
"safe areas" that might be used in the event of the loss of the 
control link, and a description of the FTS. 

(7) Beginning date and time. 

(8) Ending date and time. 

(9) Description of the method to be used in order to 
provide see-and-avoid capability while the UAV is operating 
outsiae of Class A airspace, Class B airspace, and Class E 
airspace above FL 600, e.g., chase aircraft, primary/secondary 
radar, etc. 

(10) Information regarding whether the UAV operation has 
been accomplished in a different FAA region. 

(11) Any additional remarks. 

(12) Certification that the foregoing statements are 
true. 

13 • LETTER OF AGREEMENT (LOA). 

a. Before conducting civil UAV operations in the NAS, the 
operator of a U&V should obtain an LOA for Civil Unmanned Air 
Vehicle Operation in the National Airspace System. This LOA 
should be received from the affected FAA Region'S Air Traffic 
Division, in response to the notification of intent to conduct 
UAV operations in the NAS. 

b. All requests for deviation from an LOA should be 
initiated with the FAA Region's Air Traffic Division at least 
60 days in advance of the intended operation. 
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14. COLLISION AVOIDANCE IN LIEU OF CONVENTIONAL SEE-ANP-AVOID. 

a. Civil UAV flights should be accomplished in as much of a 
positive controlled environment as is possible to accomplish the 
mission. 

b. Therefore, except when necessary to accomplish the 
mission or as necessary for departure and arrival, flight 
operations should be contained within Class A or Class B 
airspace, Class E airspace above FL600, restricted areas, or 
warning areas. 

c. UAV operations that are to be conducted in Class C and D 
airspace, Class E airspace below Class A airspace, or Class G 
airspace, for other than VFR launch and/or recovery using an 
external pilot, should have some means of collision avoidance, in 
lieu of conventional see-and-avoid capability, designed to 
provide an equivalent level of safety. Depending on the 
particular circumstances of the proposed operation, such a means 
could include one or a combination of the following methods: 

(1) A chase plane. 

(2) Ground observers. 

(3) Ground-based primary or secondary radar. 

(4) An onboard traffic aler~ and collision avoidance 
system (TCAS). 

(5) Other sensor systems. 

15. RIGHT OF WAX. 

a. UAVs in a radar environment will normally be maneuvered 
by the UAV pilot, as directed by ATC, to maintain proper traffic 
separation. . 

b. When operating in Class C, 0, E (below Class A), or G 
airspace, UAVs should give way to manned aircraft. 

c. If a chase plane is used, then the flight is considered 
a formation flight of two, and would have the same right-of-way 
status as aircraft engaged in airborne refueling or towing as 
defined in § 91.113(d). 

16. FLIGHT BYLES. Except for those UAV operation. contained 
only in restricted or warning areas, and launch ana recovery 
operations using an external pilot under VFR, UAVs should operate 
under IFR. 
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17 .. NOTICE TO AIRMEN (NOTAM1. For each area or route segment of 
the UAV operation that is not conducted solely within Class A or 
Class B airspace, restricted areas, or warning areas, a NOTAM 
should be filed with the appropriate Flight Service Station a 
minimum of 2 hours, but not more than 72 hours prior to the 
commencement of UAV flight operations in that area or route 
segment. These NO TAMs should be periodically updated thereafter 
as appropriate. These NOTAMs may be broadcast throughout the 
duration of the UAV operations, stating: -UNMANNED AIR VEHICLE 
OPERATIONS WILL BE (ARE) IN PROGRESS FROM (time)Z TO (time)Z IN 
THE VICINITY OF (FRO or route segment described by several FROs) 
FROM (surface or altitude) TO (altitude). USE CAUTION WHILE 
FLYING IN THIS AREA, CONTACT (UAV controlling ATC center)· FOR 
ADVISORIES.- Each of these NOTAMs should include the following 
information: 

a. Planned time at which UAV operations commence in that 
area or route segment. 

b. Planned time at which UAV operations cease in that area 
or route segment. 

c. Description of that area or route segment. 
area, this should be described in terms of an FRO. 
segment, multiple FROs should be listed. 

For a single 
For a route 

d. Description of the lower and upper altitude limits of 
tha area or route segment. 

18. FLIGHT PLAN. An IFR flight plan should be filed for all UAV 
operations conducted within the NAS, other than those UAV 
operations contained only in restricted or warning areas, or when 

• the flight plan requirement is waived b¥ the affected ATe 
facility. 

a. In addition to other items listed herein, the flight 
plan should include all of the information listed in § 91.169, 
IFR flight plan: Information required. 

b. Due to the nature of typical UAV operations, it is 
anticipated that planned en route holding operations may be 
required. 

(1) Planned en route holding operations should be filed 
in the flighr pran route section b¥ inserting the holding point, 
in terms of an FRO, followed by the symbol -/-, the letter -D-, 
the number of hours, the symbol -+-, and the number of minutes, 
e.g., ABQ34S0S0/D2+30. 

(2) Information concerning the nature of the holding 
operations (e.g., the type of orbit., the airspace required, 
etc.) should be contained in the mission briefing to ATe, 
discussed in paragraph 19 below. 
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c. Additional information that should be filed with ATC in 
the remarks section of the flight plan includes: 

(1) The reference number of the UAV letter of agreement 
for UAV operations in the NAS, in the form "UAV LOA NO. XXXX." 
(A copy of the letter of agreement may be kept on file at the 
affected FAA center, containing information specific to that 
model of UAVand type of operation.) 

(2) For a UAV launched under the control of an external 
pilot under VFR, the navigational fix at which the IFR portion of 
the flight begins, in the form ·PICK UP IFR AT 
(fix/radial/distanceJ.· However, this information is not 
necessary if the departure in VFR conditions is being conducted 
under an IFR clearance already received on the ground. 

(3) For a UAV recovered VFR by an external pilot, the 
navigational fix at which the IFR portion of the flight 
terminates, the navigation fix at which the IFR portion of the 
flight ends, in the form "RECOVER VFR AT [FRD].· However, this 
information is not necessary for a recovery in VFR conditions in 
which IFR will not be canceled until landing. 

(4) Chase plane information, if any. If a chase plane 
is used, then the remarks should state ·FLIGHT OF TWO WITH [chase 
plane type designator] CHASE PLANE.· 

19. MlSSION BRIEFING. At least 1 hour prior to the launch of a 
UAV, the first crewmember who will act as pilot in command while 
the UAV is under the control of an internal pilot should verbally 
brief the affected ATe facility. This briefing may be conducted 
by telephone. The purpose of the briefing is to inform ATC of 
those aspects of the mission not provided on either the LOA or 
the flight plan. Given the nature of UAV operations, the route 
and remarks section of the flight plan are insufficient to 
incorporate all of the details needed pertaining to a particular 
mission. Therefore. at a minimum, the mission briefing should 
satisfy ATC representatives concerning the nature of: 

a. Any VFR launch and/or recovery operations to be 
conducted by means of an external pilot. 

b. Any hOL~ing patterns or other operations requested 
en route in the flight plan. 

c. The preplanned flight profile(s) to a designated ·safe 
area(s),· to be conducted in the event of a loss of the control 
link. 

d. The procedures to be followed in the designated ·safe 
area,· which could consist either of: 
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(1) Automated recovery, or 

(2) Activation of the FTS. 

e. Any other special remarks pertaining to that particular 
mission that are not included in either the LOA or the flight 
plan, and that might affect either ATC or other air traffic. 

20. WEATHER MINIMUMS. UAV operations should not be conducted in 
weather that does not meet the minimums specified below. 
However, under no circumstances should UAV operations be 
conducted in weather for which the specific UAV system has not 
been determined capable by the manufacturer or the operator, 
whichever is more stringent. ' 

a. ~. UAVs should not be flown when, during the 
scheduled flight period, wind conditions are outside of, or 
forecast to be outside of, the operating envelope established for 
that specific UAV. 

b. Visibility and Ceilina. 

(I) General. If an external pilot is required for the 
control of the UAV during launch, then the UAV VFR weather 
minimums specified in paragraph (2) should exist at the time of 
launch. If an external pilot is required for the control of the 
UAV during recovery, then: 

(i) For a UAV flight less than or equal to 
6 hours in duration, the UAV VFR weather minimums specified in 
paragraph (2) of this section should be forecast to exist 
throughout the period beginning 2 hours before and ending 2 hours 
after the p~anned time of landing. 

(ii) For a UAV flight more than 6 hours but less 
than or equal to 24 hours in duration, general VFR conditions 
should be forecast to exist a,t the planned time of landing. 

(iii) For a UAV flight of more than 24 hours in 
duration, forecast weather minimums for the planned time of 
landing need not be determined. 

(2) ~. In order to account for the possible 
increased delay~n the taking of evasive action on the part of a 
UAV compared to a manned aircraft, VFR visibility and clearance 
from cloud criteria have been increased compared to that of 
manned aircraft. Except when operating in Class A or Class B 
airspace, or in a restricted area or warning area, no civil UAV 
should operate under VFR when the flight visibility is less than 
5 statute miles and/or the UAV cannot remain at least 2,000 feet 
vertically above or below, and 1 mile horizontally from clouds. 
A chase plane should not be used in conjunction with UAV flight 
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operations when the VFR criteria described in this paragraph 
cannot be maintained. 

(3) lIR. IFR weather minimums should be as defined in 
§§ 91.169 and 91.175. However, if the UAV system contains an 
internal automatic precision landing system capable of the 
accuracy required for Category 2 or Category 3 landings, such as 
the Global Positioning System (GPS) (where GPS approaches are 
approved), or a Common Automatic Recovery System (CARS), then 
weather minimums should be as defined by the capabilities of the 
recovery system. 

21. PREFLIGHT ACTIONS. 

a. Airworthiness. No person should operate a UAV unless it 
is determined to be in an airworthy condition. The crew chief 
should be responsible for making this determination. Before 
flight, the external pilot, if any, and the UAV pilot in command 
for the first phase of flight to be conducted under the control 
of an internal pilot, should obtain concurrence from the crew 
chief that the UAV is in an airworthy condition. 

b. Flight Information. Before flight, the external pilot 
for the launch, if any, and the UAV pilot in command of the first 
phase of flight to be conducted under the control of an internal 
pilot, should collectively become familiar with all of the 
information specified in § 91'.103, Preflight Action, except that 
any known takeoff and landing distance data should be used if no 
approved manual is available. 

22. FUEL REQUIREMENTS. A UAV flight should not be conducted in 
the NAS unless there is sufficient fuel for the UAV to complete 
its entire planned mission, then fly to any alternate required, 
then fly to the designated safe area in the event of a loss of 
link while near the alternate, then fly in a holding pattern for: 

a. At least 45 minutes, for UAV flights of up to 6 hours. 

b. At least 90 minutes, for UAV flights of more than 
6 hours but less than or equal to 12 hours. 

c. At lp.ast 180 minutes, for UAV flights of more than 
12 hours but less than or equal to 24 hours. 

d. At least 360 minutes, for UAV flights of more than 
24 hours. 

23. LAUNCH USING AN EXTQNAL PILOT. An external pilot should 
have control over the UAV, and the following procedures should be 
followed, for those launch operations that are not fully 
automatic: 
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a. positive two-way communications should be established 
between the UAV internal pilot and external pilot, if the two are 
not colocated, prior to commencing flight operations. 

b. The airspace beginning at the takeoff site and 
continuing through the airspace to be used for the handoff of 
control to the internal pilot, including the holding pattern to 
be used in the handoff, if any, should be within and should be 
expected to remain within visual range of the external pilot 
throughout the launch phase of the operation. 

c. The UAV should be launched in such a manner to create 
minimal disruption to other airport traffic, if any. 

d. Except at a tower-controlled airport, the first UAV 
crewmember who will act as pilot in command after control has 
been handed off from the external pilot should notify the 
affected ATC facility of the takeoff time immediately after the 
UAV becomes airborne. 

e. The UAV should be visually flown to the designated 
handoff point, and if necessary, enter a designated pattern for 
holding, until control is transferred to the internal pilot. 

f. If UAV control cannot be safely passed to the internal 
pilot without loss of visual contact by the external pilot, the 
flight should be aborted and the UAV recovered by the external 
pilot ... ,. 

g. The internal pilot should contact the affected ATe 
facility and obtain clearance if it has not already been 
received. 

h. The external pilot should maintain positive visual 
contact with the UAV, and advise the pilot in command of any 
traffic hazards, until the flight transitions fully to IFR 
procedures. 

i. Upon control transfer from the external pilot, the 
internal pilot will maneuver the UAV as filed and/or directed by 
ATC under IFR procedures. 

24. IFR PROCEDURES. 

a. Launch under IFR. A launch conducted under IFR should 
be performed in accordance with the IFR departure procedures in 
the AIM, unless indicated otherwise in this AC. 

b. Surveillance. UAVs operating under IFR within the NAS 
should be con~inuously monitored for adherence to the approved 
flight plan by the pilot in command. The pilot in command should 
make all position and other required reports to the appropriate 
ATC facility in accordance with § 91.183. 
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c. Flight peviations. 

(1) When deviations from the flight plan are desired 
for reasons other than an inflight emergency, the UAV pilot in 
command should request a modification to the flight plan from 
ATC. In the event of a flight critical system malfunction or 
other emergency, the pilot in command should set the transponder 
to code 7600, and contact ATC to provide information on the 
failure and to coordinate the UAV flight either to a normal 
recovery or to activation of the FTS. Any UAV deviations from 
approved flight plans should be reported in accordance with 
§ 91.187. -

(2) Except in an emergency, ATC may decline requests 
for flight deviations below Class A airspace or outside of 
Class B airspace, if the deviation would place the UAV outside of 
the airspace defined for the UAV operation in the NOTAMs. 

d. IFR Recoyery. A recovery conducted under IFR should be 
performed in accordance with the IFR approach procedures 
contained in part 91 and the AIM, unless otherwise indicated in 
this AC. 

25. RECOVERY USING AN EXTERNAL PILOT. An external pilot should 
have control over the UAV and the following procedures should be 
followed for those recovery operations that are not fully 
automatic: 

a. The airspace beginning at the point at which control is 
handed off to the external pilot, and including the holding 
pattern used for the handoff, if any, and ending at the landing 
site, should be within visua~ range of the external pilot 
throughout the recovery operation. 

b. positive two-way communications should be established 
between the UAV internal pilot and external pilot, if the two are 
not colocated, prior to transferring control back to the external 
pilot for recovery. 

c. Normally, the UAV will be flown in a radar environment 
to a predesignated recovery point, enter a holding pattern, and 
hold unti~ visua~ contact of the UAV is acquired and control is 
transferred to the external pilot. ---. 

d. In the event that a normal recovery cannot be 
accomplished due to equipment failure, inability of the external 
pilot to gain or maintain sufficient visual contact with the UAV, 
or weather outside of approved limits, the CAV should be flown to 
a predesignated safe are. where the PTS may be activated. 

e. Except at a tower-controlled airport~ the pilot in 
command should notify the affected ATe facility of the landing 
time, immediately after landing. 
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26. PILOT RESPONSIBILITIES DURING LAUNCH AND/OR RECOVERY 
OPERATIONS THAT USE AN EXTERNAL PILOT. 

/ / 

a. External Pilot Responsibilities. While exercising 
control over the UAV, the external pilot should be responsible 
for maintaining safe traffic separation, collision avoidance, and 
compliance with airspace restrictions. 

b. Internal pilot Responsibilities. While the external 
pilot operates the UAV, although the external pilot should be 
pilot in command, the internal pilot should monitor the launch or 
recovery evolution to verify the UAV flight path, performance, 
and compliance with airspace restrictions and ATC clearances. 
Where necessary, the internal pilot should alert the external 
pilot and provide whatever guidance is needed to correct 
deviations. 

27. COMMUNICATIONS. In addition to those communications 
procedures recommended elsewhere in this AC for certain phases of 
operation, the following are general communications procedures 
recommended for UAV operations: 

a. The UAV pilot in command should initiate and maintain 
all of the two-way radio communications required by part 91 for 
the flight rules under which, and the airspace within which the 
UAY is,~ operating. 

b. For the duration of the operation, the UAV pilot in 
command should maintain two-way radio communications with any 
other pilot who is operating the UAV, as well as any ground 
observer who, or chase plane that, is considered necessary for 
the safe conduct of the operation. 

c. Upon initial check-in with an ATe facility, the pilot in 
command should request a direct telephone number for the ATC 
controller for use should radio communications fail. 

d. In the event of failure of tW9-way radio communications 
between the UAV crewmembers and ATe, the UAV transponder should 
be set to code 7600, and attempts should be made to establish 
contact via telephone. Pending the reestablishment of 
communications with ATe, the UAV should be controlled in 
accordance with § 91.185. 

28. FLIGHT TESTING AND TRAINING OPERATIONS. To the maximum 
extent possible, UAV flight testing and training operations 
should be conducted within special use airspace, subject to the 
provisions for such operations stated below. 
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29. OPERATIONS IN SPECIAL USE AIRSPACE. 

AC xx-xx 

a. UAV operations should not be conducted in special use 
airspace without prior permission from the using or controlling 
agency, as appropriate. 

b. If permission for such operations is granted by the 
appropriate agency, then UAV operations should comply with any 
conditions or limitations imposed upon such operations by that 
agency. 

30. OPERATIONS WITHIN MILITARY OPERATIONS AREAS AND MILITARY 
TRAINING ROUTES. Operations by civil UAVs within military 
operations areas (MOAs) and military training routes (MTRs) 
should not be conducted, unless these UAV flights are scheduled 
and approved by the appropriate military airspace scheduling 
authority. 

31. HAZARDOUS OPERATIONS. No UAV operation should be conducted 
in a manner that creates a hazard to persons or their property. 

32. DROPPING OF OBJECTS. No object should be dropped from a UAV 
in flight, if such action creates a hazard to persons or their 
property. 

33. AIRSPEEP AND OTHER LIMITATIONS. UAVs should observe the 
airspeed and other limitations, if any, applicable to aircraft, 
and ap~ropriate to the airspace in which the UAV operations are 
conducted. 

34. OPERATIONS IN THE VICINITY OF PERSONS AND PROPERTY. 

a. UAvoperations should not be conducted within 1,500 feet 
of any person or property that is not associated with such 
operations. 

b. UAV operations should be avoided over a congested area 
of a city, town, or settlement, or open-air assembly of persons 
not associated with such operations. 

35. TOWING OF OBJECTS. No UAV should be operated to tow any 
banner, streamer, or antenna longer than 20 feet, or any other 
object that may obstruct the path of another aircraft that may 
overtake, pass, ~r fly by the UAV while it is in flight. 

36. NOISE ABATEMENT. UAVs should follow applicable local noise 
abatement procedures as may exist, consistent with the safe 
operation of the vehicle. 

37.PROHIBITEP OPERATIONS. Certain UAV flight operations should 
not be conducted in the NAS. These include: 

a. Operating VFR conditions on top, as outlined in 
§ 91.179(a). 
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b. Special VFR operations. 

c. Operating where icing conditions may exist, i.e., 
visible moisture and a temperature below 0 degrees Celsius, 
without proper deicing equipment as specified by § 23.1419. 

d. Performing aerobatic maneuvers, except in restricted or 
warning areas. 

e. Operating at true flight Mach numbers greater than 1, 
except in those restricted areas or warning areas where approval 
for manned aircraft operations at speeds greater than Mach 1 
already exist. 

38. EMERGENCY PROCEDURES. 

a. Responsibility and Authority of the Pilot in Command. 
In an inflight emergency requiring immediate action, the UAV 
pilot should comply with the procedures contained in the . 
operations letter of agreement established with the FAA ATe 
facility. 

b. Catastrophic Failure. If a catastrophic failure. occurs 
that may pose a hazard to any person or property other than the 
UAV itself, the UAV operator should immediately attempt to 
redirect the UAV to prevent harm from occurring. 

-

c~ Loss of UAV Control Link. A UAV that has lost its 
control link constitutes an emergency. ATC will base control of 
other air traffic on the procedures contained in the letter of 
agreement between the ATC facility and the UAV operator. 

Thomas C. Accardi 
Director, Flight Standards Service 
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APPENDIX 1 

SAMPLE 

FAA FORM XXXX 

NOTIFICATION OF INTENT 

TO CONDUCT CIVIL UNMANNED AIR VEHICLE LH"'r ... ~ 

IN THE NATIONAL AIRSPACE SYSTEM 

AC xx-xx 
Appendix 1 
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FOR AIR TRAFFIC DIVISION USE ONLY 
U.S. Department of Transportation Region 

FEDERAL AVIATION ADMINISTRATION 
Date 

APPLICATION FOR CERTIFICATE 
OF AUTHORIZATION FOR UAV 

OPERATIONS IN THE NAS 

Action 
o Approved 

Signature of Authorized 

INSTRUCTIONS 

Submit this notification in 
triplicate (3) to the 
appropriate FAA Region, Air 
Traffic Division. All of the 
items on the form should be 
completed. 

1. Name of organization 

3. Mailing address 
Street, 

4. Telephone 

Supplemental materi 
photographs, 

the FAA in 
part 
also 

State/ZIP code 

5. Attach a~su~ement, ICLE DATA,· which states the 
UAV's name; .a' .. l~~of t cle's dimensions; its 
operational perfo~. eristics (i.e., takeoff speed, 
climb speed, cl:ii4s~.1i:feeo{)1olding speed, approach speed, landing 
spee~rate of .... ti-..i:iib·;· rate'" of descent, runway requirements, 
e~gf:j?-aad the ~~ht operating systems, including the navigation 
system, transpon. , aircraft lighting, flight termination 
~stem, . CAI(It;¥.a~ l~ features (e.g. line of sight, UHF beyond 
~.:..~"'Olit;i;·or 1atellite communications, and autonomous flight 
c~!ty). 

6. Attac;~ ... :~econd supplement, titled ·EMERGENCY PROCEDURES,· 
which ~eS~ibes the location of the designated ·safe areas· that 
might be used, and the nature of the flight termination system. 

7. Beginning (date and time) 8. Ending (date and time) 
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9. Define what method will be used to provide see-and-avoid 
while the UAV is operating below Class A airspace, e.g., chase 
aircraft, primary/secondary radar, etc. 

10. Has this proposed UAV operat 
different FAA Region? [J No 
the proposal submitted to that Region and 
AIR VEHICLE OPERATION IN THE NATIONAL A.,,...,r·.--Ia!.. 

11. Remarks 

12. Certification­
ATTACHED SUPIF.Ll~rnT 
Date 
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APPENDIX 2 

SAMPLE 

LETTER OF AGREEMENT 

FOR UNMANNED AIR VEHICLE OPERATIONS 

IN THE NATIONAL AIRSPACE SYSTEM 

AC xx-XX 
Appendix 2 
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U.S. DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

LETTER OF AGREEMENT FOR UNMANNED AIR VEHICLE ( 
OPERATION IN THE NATIONAL AIRSPACE SYSTEM 

ISSUED TO 

ADDRESS 

tion desc 

/ / 

This letter is issued for the UAV 
herein. No person should conduct any UAV tion 0 
the authority of this letter except 
standard and special provisions ~~~ 
requirements of the Federal Aviat 
this letter. 

OPERATIONS AUTHORIZED 

.~\ 

ST~,,~~ 

e Wi~tt 
an. d .' ~ other 

t ved'by 
~, 

." 

certificate shall be 1. A <:opy of the a~~· .. 
attached and bec~ : ;~~" _;eof. 

2. This letter s~ould '~~reseltb~ for inspecti~n. upon· request 
of any a~~~. Z;7~ed r. e~~nt~es of the Adm1n1strat~r. of the 
Federal AV1at;ton .. ~dm:-n~rat10n, or any State or mun1c1pal 
officia~' c~ .... r'.·~he;,dutY of enforcing local laws or 
regulat10n-i\ ~.~. o:<b 

3. 'rpfr'holder !f.:tliis letter should be responsible for the 

I
~~tri~t obser;:.nce of the terms and provisions contained 
,. here1n. . ,." 'ii .. Th~~~~is·~ontransferable. 

N6~~S let~ constitutes authorization for operation of a UAV 
1n the nat!onal airspace system (NAS). It does not 
c ti· '.' waiver of any State law or local ordinance. 
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SPECIAL PROVISIONS 

AC y.x-XX 
Appendix 2 

Special Provisions Nos. .to _____ , inclusive, are set forth 
on the reverse side hereof. 

This letter is effective from to ___ ~ 
inclusive, and is subject to cancellation at any 
by the Administrator or his authorized representat 

BY DIRECTION OF THE 

(Region) 

(date) 
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