Contract UAS Questionnaire

- Please respond to each item. If an item does not apply or is yet to be
determined, indicate so with “Not Applicable (N/A)” or “To Be Determined

(TBD)’.

- Please provide a separate questionnaire for each UAS.
- Please provide a new or updated questionnaire for major changes to the UAS.

REQUIRED DOCUMENTATION

Please provide copies of documentation for the items listed below:

e

[—
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Copy of current Airworthiness Certificate (both sides) with limitations (if available)
Copy of log book page containing entry of total aircraft time (if available)

Most recent weight and balance form with equipment list

UAS manufacturer’s weight and balance envelope graph/chart (if available)

Copy of last UAS inspection (if applicable)

Forward, aft, right and left side looking pictures of the UAS and/or 3-view drawing
Pictures of the experimenter port/protrusion to be used (internal and external)

Pictures of installations attached to the UAS that are not part of the standard
operation of the UAS (ie. experimenter equipment, flight test data systems, etc.)

Copy of log book entry of last altimeter and static pressure system inspection (if
available)

All 8110-3, 337, STC or UAS modification documentation, used for
experimenter/instrument purposes (if applicable)

Copy of frequency management plan (if available)
Copy of flight manual (if available)

. Fault Tree Analysis (if performed)

Copy of pilots/operators licenses, medical certification, currency and training records
Copy of Flight Test Plan (if available)
Copy of Training Plan (if available)

AIRCRAFT INFORMATION
Points of Contact

Name of UAS owner/company:
Address:

Phone:

Fax:

E-mail:

Location of the UAS:

Contact name at this location:
Address:

Phone:

Fax:

Email:



2.

Aircraft Description

Overall vehicle description including material compaosition:

Overall dimensions (length, wing span, tail height, etc.):

Maximum gross takeoff weight:

Maximum zero fuel weight:

Payload capacity:

Ground clearance:

Location of minimum ground clearance:

Systems unique design characteristics (i.e. hydraulic systems, parachute, brakes, etc.):
Performance Characteristics

Maximum altitude:

Maximum and cruise airspeeds:

Maximum endurance:

Maximum range:

Rate of climb:

Rate of descent:

Maximum glide slope:

Performance limitations (i.e. wind shear, gusts, visibility, icing, lighting, etc.):

What indications, if any, does the system provide the UAS pilot concerning the existence
of icing conditions?

Does the UAS intend to operate in known icing conditions?
Describe any icing protection capability of the UAS.
Propulsion System

Fuel-power propulsion systems

Engine type and manufacturer:
Fuel capacity:

Describe the failure modes and abnormal conditions. How does the system respond,
and what safeguards are in place to lower risk of loss of engine power for each of the
following?

e Fuel starvation

e Fuel contamination

e Failed signal input from the control station
Can the pilot restart the engine in flight?

Electric-powered propulsion systems

What type of motor is used?



What is the power output of the motor?
What current draw range does the motor have?

Does the system have a separate electrical source? If not, how is the UAS power
managed?

Avionics

Provide an overall system diagram of the avionics architecture, including detailed
descriptions of the following:

e UAS architecture, including functional flow and subsystem performance
e Control station architecture, including functional flow and subsystem performance

e Communication system architecture, including function flow and subsystem
performance

Navigation

How does the UAS determine where it is?

How does it navigate to its intended destination?

How does the UAS respond to the following directions from ATC?
e Change in heading
¢ Change in altitude

What are the causes and effects of loss of heading or altitude?

Describe the procedures to test the altimeter system (14 CFR 91.411, Altimeter system
and altitude reporting equipment test and inspection)

COMMAND, CONTROL, COMMUNCATION
Control Station

Describe or diagram the control station configuration.
How is the control station powered?

What procedures are in place should the control station lose primary and secondary
power?

Does the pilot have a standardized screen set up at the initiation of each phase of flight?
Are any other programs running on the ground control computer?

What are the possible conditions that would cause a control position lock-up? Are any of
the primary flight controls based on the Microsoft Windows operating system?

What alarms or warnings does the system provide to the pilot (for example, low fuel or
battery, failure of critical systems, departure from operational boundary)?

How accurately can the pilot determine the attitude and position of the UAS?

What kind of inadvertent input could the pilot enter to cause an undesirable outcome (for
example, accidentally engaging the kill engine command in flight)?

What is the lag time between command input and execution by the vehicle?
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2.

UAS Control

Describe the overall flight control system used by the UAS (mechanical linkage,
hydraulic, fly by wire, servos, types of control surfaces, etc.). Provide a diagram
showing the location of the servos and control surfaces, and power to the servos.

Description, location and drive mechanism of primary flight control surfaces (i.e. single
conventional rudder, vertical stabilizer, servo driven):

Description, location and drive mechanism of secondary flight control surfaces (i.e.
segmented slotted flaps, inboard wing trailing edge, servo driven):

Describe automated flight control system and software used (if applicable):

Describe any automated secondary control systems (yaw damp, airspeed driven flap
system etc.):

Provide a description of failure modes and conditions along with mitigations of each
mode.

How does the system respond to a servo failure?
What indications alert the pilot that a servo is stuck?

Describe how the control surfaces respond to commands from the flight control
computer. Describe how the pilot provides input to the control surfaces (for example,
through an external box, waypoint, stick and rudder pedals).

Provide a description of the procedures in place to prevent failures due to weather or
icing.

Does the flight control computer interface with auxiliary controls that might cause
unintended action?

Describe the systems the flight control computer interfaces with to determine flight status
and to issue appropriate commands

Autopilot
Is the autopilot a command off-the self product? If so, name the type/manufacturer.

Describe the procedures you use to install the autopilot. How is correct installation
verified? Reference any documents or procedures provided by the manufacturer and/or
developed by your company.

Does the autopilot employ input parameters to keep the aircraft within structural limits? If
so, provide a table of these limits. How were these limits validated?

Where do the autopilot commands reside once they are input by the pilot?

What type of software-in-the-loop (SIL) and hardware-in-the-loop (HIL) simulations have
been performed? What was the outcome of the simulations?

Will auto-pilot system change-outs occur on any flights during this operation? If so, what
is the reliability of each system?

Communications
List all the frequencies that are available and/or used by the UAS.

How do you limit the likelihood of unplanned loss of communications between the pilot
and the UAS due to the following?



¢ Radio frequency or other interference

e Flight beyond communication range

e Antenna masking during turns and pitch angles
e Loss of control station functionality

e Loss of UAS functionality

e Atmospheric attenuation

e Loss of link

e Loss of visual contact with the UAS

What are the potential sources of radio frequency interference within the proposed
operating area and how are they monitored, managed, and/or mitigated?

What spectrum will be used for the communications? How has the use of this spectrum
been coordinated? If not required, under what regulation is the use of the frequency
authorized?

What type of signal processing and/or link security is employed?

For satellite links, estimate the system communications latencies associated with using
the satellite link for aircraft control and for ATC communications?

What is the data link margin in terms of the overall link budget at the maximum
anticipated distance from the control station? How was it determined?

Does the system employ redundant communications links? If so, how dissimilar are
they?

Is there a radio signal strength and/or health indicator or similar display to the pilot? How
are the signal strength and health value determined, and what are the threshold values
that represent a critically degraded signal?

Is there an intercommunication system that allows for communication between the
pilot(s), ground support personnel, and observers?

What procedures have been established in the event of intercom failure?
Emergency and flight recovery

Describe the emergency recovery system, if any.

How do you know the emergency recovery system is operational?

Under what conditions is the return home mode both manually and automatically
activated?

What is the return home point? How is this point selected? How is this point entered?
How does the UAS navigate when in the return home mode?

Describe the flight recovery system (FRS), if any?

Under what conditions is an FRS manually and automatically activated?

What happens to the aircraft when the FRS is activated? For example, does the engine
run temporarily? Does the UAS glide or become unstable?

How do you know the FRS is operational?
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Provide a fault tree diagram, starting with the initial condition of normal flight that shows
the conditions that will trigger the FRS.

If activated, can the FRS be turned off/shut down if no longer needed?

If FRS fails, is there a backup or secondary FRS to ensure no additional hazards are
introduced to the operational area?

Describe how the aircraft will react during takeoff, climb, cruise, descent, and landing in
the event of a loss link.

Describe the operational procedures in the event of a lost link.
Flight Termination System and Ground Abort

Does the UAS contain a flight termination system? If so, explain.

Is there a procedure for ground aborts? If so, explain.

Ground Support Equipment

Describe all the support equipment used on the ground. Include any launch or recovery
systems, ground data terminals, generators, and power supplies.

EXPERIMENT SUPPORT INFORMATION
Experiment Ports

Number of existing experiment ports available:
Fuselage location of each existing port:
Size of each existing port:

How is installation mounted to use each existing port (seat tracks, seat tracks mounted
around port, each installation custom, etc.):

Does an FAA form 337, 8110-3, STC or other UAS approval documentation exist for
each experimenter port?

Power

Type of power available to experimenters (115VAC, 28VDC, etc.):
Maximum amount of power available for experimenter use:

Type of circuit protection provided between UAS power and experiments:

CONFIGURATION AND SOFTWARE MANAGEMENT

Configuration Management
What procedures are in place to manage change configuration? Are they documented?

Describe the procedure used for controlled drawings, test procedures, and engineering
changes?

Describe the quality assurance system, including methods and procedures used and



VI,

structure within the organization.
Software Management

In high level terms, how much of the software was designed by the UAS operator?
Identify which areas of the system contain vendor software.

What software development process(es) has/have been used in the development of
software components for the aircraft and control station, and what software lifecycle
data is available for review?

How will updates to system software (including commercial off-the-self software) be
implemented?

Provide a description of the software requirements and the functional allocation between
hardware and software.

How is software verified, validated, and tested for the system?
How is vendor software development overseen?

How is software load control implemented for the system to ensure the correct software
components are loaded onto the system?

What software quality assurance processes are used in the development of the system
software? If software is vendor-provided, vendor control must be addressed.

What procedures are in place to manage change configuration? How are these
documented?

OPERATIONS

National Airspace System (NAS) integration and interaction
Is the UAS equipped with an operable Mode-C or Mode-S transponder?
Can the transponder be operated by the pilot?

Describe the transponder test procedures. Is it tested and inspected in accordance with
requirements of 14 CFR 91?

For transponder equipped VFR UAS with automatic pressure altitude reporting
capabilities, is it tested and inspected in accordance with 14 CFR 43 Appendices
E and F?

Does the UAS have a high visibility paint scheme that enables other pilots to see and
avoid the UAS and enables the observer(s) to obtain and track the UAS?

Does the UAS have anti-collision lights? What are the procedures if the lights are
inoperative?

How does the pilot communicate with ATC?

How does the pilot communicate with other users of the airspace?

Describe the communications equipment, including any equipment on the aircraft.

How does the flight crew communicate with each other?

Describe the method in place for sense and avoid, and if applicable, identify the
members of the flight crew who hold this responsibility.
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What are the minimum traffic detection capabilities in azimuth and elevation?

Describe the procedures that will be implemented should an aircraft enter the operating
area?

Describe the roles and responsibilities of the chase aircraft crew, if one is used, including
pilot and observers.

Describe any special training the chase aircraft crew will receive.
Flight phases

Describe the entire flight planning process, including how weather briefings and updates
are obtained. Describe what type of flights will be performed.

Describe your coordination procedures with ATC before takeoff by addressing the
following:

¢ Notice to Airman (NOTAM)
o Filing the flight plan
¢ Obtaining transponder codes
How do you ensure that area is clear for taxi?

Are there safeguards to preclude inadvertent engine starts that could cause injury to
ground personnel?

Describe UAS preflight activities and the system and support equipment required by
addressing the following:

e The process by which the system is prepared for flight
o The systems required to prepare the system for flight

¢ What critical process points are established, such as system configuration files
needed to establish flight control calibration?

Describe how mapping updates are performed on the control station.
Describe the flight line/operations safety program, if any.

Provide a description of system equipment for required takeoff/launch. Identify unique
system performance and procedures.

Identify the components of the system, including support equipment required for the
UAS to conduct safe flight operations. Information presented in response to this
item should address the following:

e The process by which the system is operated during flight
¢ The systems required to operate the system during flight
e Critical process points that are established.

Describe the method for switching between pilot controlled (manual) and autonomous
flight modes. At what point during the flight will this happen?

What indication does the pilot have that he/she is in control of the UAS?
How are changes made to the flight plan during flight?
Describe the procedures in the event of lost communications with ATC (if applicable).
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Provide a description of system equipment required for landing/recovery. Identify unique
system performance and procedures.

Indicate the parts of the system, including support equipment required for the UAS to
conduct safe operations post flight. Including the following information;

e The process by which the system is operated post flight
e The systems required to operate the system post flight
o Ciritical process points that are established

e The process for a post flight inspection

e The process for incident/accident reporting.

Operating Areas

Define your Operational Area required including the altitude which will contain your
flights.

What is the maximum number of UAS flying at any given time in this area?
What will be the maximum speed of each UAS operating in this area?

How do you ensure there is no unusual ground activity under the flight operations area?
For example, are there any weekend events scheduled? Are there housing areas or
public gathering places?

What is the maximum number of people planned in the operational area?

Do you plan for direct over flights of any personnel?

Identify any military or civilian routes through the proposed operational area.
Flight envelope and test plans

Describe the conditions under which flight envelopes will be tested. What is the proximity
of flight operations to populated areas, major highways, etc.?

Describe how you plan to meet test objectives under the proposed flight envelope and
operating area. Include test plans, if possible.

Operating History
Describe the operational history of the UAS. Including the following:
e Total number of flight and flight hours on the UAS

e Any system failures, incidents, accidents, or emergencies, and the resultant
system modifications or corrective actions.

¢ Any major repairs, modifications, and/or alterations.
Manuals
Is there an operational manual for the UAS?
Does the manual have a section with all the aircraft limitations in one location?

Does the operating manual have bolded or underlined procedures for emergencies for
memory item steps?

Is there an operational checklist for all phases of the operation?
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VII.

VIII.

Are there separate checklist items for normal, abnormal, and emergency procedures?

MAINTENANCE INFORMATION

Inspection Program

Describe the inspection and maintenance program that will be used to maintain the
aircraft and related systems, including the ground station and/or other support systems.

Overhaul and Replacement

Is the manufacturer's or FAA approved overhaul intervals and recommended
replacement times (engines, propellers, etc.) used to maintain the UAS? If not, explain
why and what program is used.

Airworthiness Directives
Is the UAS maintained in accordance with all applicable FAA airworthiness directives?
Weight and Balance

Is the weight and balance and equipment list revised each time equipment is installed or
removed?

Altimeter and Static Pressure Systems Inspection

If the UAS is subject to flight under instrument flight rules (IFR) are the altimeters and
static systems tested and inspected in accordance with 14 CFR 917

Maintenance Records
Are UAS maintenance records maintained in accordance with 14 CFR 43 and 917

Are entries made in the UAS maintenance records performed by a person authorized by
14 CFR 65 for return to service?

Provide information on unique system maintenance activities such as maintenance of a
pneumatic launcher system?

Maintenance Manuals

Is the UAS maintained in accordance with factory approved and current maintenance
manuals?

Maintenance Personnel

Is the UAS maintained by persons authorized in accordance with 14 CFR 65?

ORGANIZATIONAL CONSIDERATIONS
Policies
Does an operations and procedure manual exist for the company owning the UAS?
Flight Plan
Are flight plans required to be filed for project flights?
Qualifications
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Describe requirements for pilot qualifications.
Is the pilot type-rated for the aircraft being flown?
Do the pilots have current pilot certificates? If so, what type of pilot certificate?

Describe all the physical limitations that might prevent the pilot from getting a current
pilot certificate.

Do observers have a current pilot certificate? If so, what type of pilot certificate?
Currency

Describe the company policy on pilot currency.

Crew

Describe operating policies concerning crew duty, rest, and flight time limitations.
Medical

What are the company medical requirements for pilots?
Do the pilots have current medical certificates? If so, what class of medical certificates?

Describe all the physical limitations that might prevent the pilot from getting a current
medical certificate.

Do the observers have a current medical certificate? If so, what class of medical
certificate?

Describe the physical limitations that might prevent the observer from getting a current
medical certificate.

Training

Is there an established pilot training program?

What are your training requirements for pilots?

Is there a crew resource management training program? If so, describe the program.

Is the observer a current pilot or does he/she have a training curriculum? If there an
established formal training curriculum for all observers? If so, please provide.

Describe in detail how the observer is properly trained to be an effective member of the
flight team.

Does the observer understand the applicable aviation regulations, such as see-and-
avoid, clear-of-clouds, and right-of-way rules?

Does the observer understand the following?
e Proper communications and phraseology
e Proper visual scan techniques
o Standard flight operations at non-towered airports

e Containment areas and how to determine whether the UAS is operating within
that area
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IX.

RANGE SAFETY INFORMATION
General Information

What is the maximum number of people planned in the Hazard Area excluding the
operational area?

What is the UAS estimated reliability (MTBF)?

What are the wind and weather limitations for ground and flight operations?

Describe event(s) that would result in Maximum Range. Are these events likely to occur?
Is the need/use of the maximum glide slope capability a likely event?

What is the probability of impacting in the Unlikely Event Area shown in the below
model?

What is the estimated range/altitude at loss of remote control link?
What is the estimated range/altitude at loss of flight control system communications?
Failure Modes and Effects Analysis

What are the Failure Modes and Effects of the UAS, and what is the mitigating actions or
controls for each vehicle and system. At a minimum address the below failures and
events:

e Loss of manual remote control link?

e Loss of autonomous flight control system communications?
o Loss of GPS or INS in autonomous mode

e Loss of UAS battery power

e Loss of ground power

e Loss of ground station

e Loss of line-of-sight
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e Loss of communications and GPS
e Flights through the Operational Area Limit

For the above failures and effects describe the mitigating actions/controls such as Fail
Safe Systems, switching modes, manual link termination, map display, cut engine thrust,
low impact turn, etc.

For the above failures and effects, determine the estimated ground distance from likely
failures to impact including such factors as operational altitude, aircraft speed, pilot
reaction time, wind drift, etc. (This distance will be used to complete the Hazard Area).

What is the estimated impact probability distribution across the Hazard Area due to a
failure?

Autonomous and Line-of-Sight Operations

What is the waypoint sphere of influence? Is the UAS likely to miss a waypoint due to
winds, performance, etc? If so, what is the UAS response?

Will waypoints be changed during flight? If a waypoint error is detected in flight, how
quickly can it be corrected?

Does the autopilot system takeover the aircraft controls in case of a loss-of-signal event?
If so, what is the delay time and does the aircraft continue to its next waypoint until the
time delay is satisfied.

Are there one or several possible waypoints for the “Return Hone"?

How large and at what altitude is the “Return Home” circle? Is this actually a figure eight
through one waypoint?

What is the time before auto landing? If the signal is not restored, what is the process to
ensure the safety of ground personnel?

At what altitude and distance from the runway or selected area will the UAS start its
approach?

Will the UAS attempt more than one landing? If so, describe the process.

How are the “Return Home” and “Landing” waypoints verified and controlled within the
UAS?

Will the flights include out-of-sight operations?

If line-of-sight, how far will you operate from the observer? Are there eye enhancements
for the observer? If so, describe the process.
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