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Mr. Donald G. Bintz
President

Unmanned Systems, Inc.
2709 Cyrano Street
Henderson, NV 89044

Dear Mr. Bintz:

This letter is to inform you that we have granted your request for exemption. It transmits our
decision, explains its basis, and gives you the conditions and limitations of the exemption,
including the date it ends.

By letters dated October 14, 2014, January 26, 2015, and May 27, 2015, you petitioned the
Federal Aviation Administration (FAA) on behalf of Unmanned Systems, Inc. (hereinafter
petitioner or operator) for an exemption. The petitioner requested to operate an unmanned
aircraft system (UAS) to conduct training® and research operations.

See Appendix A for the petition submitted to the FAA describing the proposed operations and
the regulations that the petitioner seeks an exemption.

The FAA has determined that good cause exists for not publishing a summary of the petition
in the Federal Register because the requested exemption would not set a precedent, and any
delay in acting on this petition would be detrimental to the petitioner. The FAA received two
individual comments in opposition to the petition and one in support. In granting this
exemption, the FAA has determined that the proposed operations can safely be conducted
under the conditions and limitations of this exemption. As with exemptions issued to Aeryon

! The petitioner requested authority to conduct UAS training. At this time, the FAA is unable to authorize UAS
operations for training until a further assessment is completed. When the FAA completes its review, we will
proceed accordingly and no further action will be required by the petitioner. However, the petitioner is permitted
to train its own pilot in commands and visual observers in accordance with condition no. 14 and the other
conditions and limitations in this exemption.



Lab, Astraeus Aerial, Clayco, Inc., and VDOS Global, LLC, failure to comply with the
document’s conditions and limitations is grounds for immediate suspension or rescission of
the exemption.

Airworthiness Certification
The UAS proposed by the petitioner is a Sandstorm.

The petitioner requested relief from 14 CFR part 21, Certification procedures for products
and parts, Subpart H—Airworthiness Certificates. In accordance with the statutory criteria
provided in Section 333 of Public Law 112-95 in reference to 49 U.S.C. § 44704, and in
consideration of the size, weight, speed, and limited operating area associated with the
aircraft and its operation, the Secretary of Transportation has determined that this aircraft
meets the conditions of Section 333. Therefore, the FAA finds that the requested relief from
14 CFR part 21, Certification procedures for products and parts, Subpart H—Airworthiness
Certificates, and any associated noise certification and testing requirements of part 36, is
not necessary.

The Basis for Our Decision

You have requested to use a UAS for aerial data collection?>. The FAA has issued grants of
exemption in circumstances similar in all material respects to those presented in your petition.
In Grants of Exemption Nos. 11062 to Astraeus Aerial (see Docket No. FAA—2014-0352),
11109 to Clayco, Inc. (see Docket No. FAA—2014-0507), 11112 to VDOS Global, LLC (see
Docket No. FAA—2014—0382), and 11213 to Aeryon Labs, Inc. (see Docket No.
FAA—2014-0642), the FAA found that the enhanced safety achieved using an unmanned
aircraft (UA) with the specifications described by the petitioner and carrying no passengers or
crew, rather than a manned aircraft of significantly greater proportions, carrying crew in
addition to flammable fuel, gives the FAA good cause to find that the UAS operation enabled
by this exemption is in the public interest.

Having reviewed your reasons for requesting an exemption, I find that—

e They are similar in all material respects to relief previously requested in Grant of
Exemption Nos. 11062, 11109, 11112, and 11213;

e The reasons stated by the FAA for granting Exemption Nos. 11062, 11109, 11112, and
11213 also apply to the situation you present; and

e A grant of exemption is in the public interest.

2 Aerial data collection includes any remote sensing and measuring by an instrument(s) aboard the UA.
Examples include imagery (photography, video, infrared, etc.), electronic measurement (precision surveying, RF
analysis, etc.), chemical measurement (particulate measurement, etc.), or any other gathering of data by
instruments aboard the UA.



Our Decision

In consideration of the foregoing, | find that a grant of exemption is in the public interest.
Therefore, pursuant to the authority contained in 49 U.S.C. 106(f), 40113, and 44701,
delegated to me by the Administrator, Unmanned Systems, Inc. is granted an exemption from
14 CFR 88 61.23(a) and (c), 61.101(e)(4) and (5), 61.113(a), 61.315(a), 91.7(a), 91.119(c),
91.121, 91.151(a)(1), 91.405(a), 91.407(a)(1), 91.409(a)(1) and (2), and 91.417(a) and (b), to
the extent necessary to allow the petitioner to operate a UAS to perform aerial data collection.
This exemption is subject to the conditions and limitations listed below.

Conditions and Limitations
In this grant of exemption, Unmanned Systems, Inc. is hereafter referred to as the operator.

Failure to comply with any of the conditions and limitations of this grant of exemption will be
grounds for the immediate suspension or rescission of this exemption.

1. Operations authorized by this grant of exemption are limited to the Sandstorm when
weighing less than 55 pounds including payload. Proposed operations of any other
aircraft will require a new petition or a petition to amend this exemption.

2. Operations for the purpose of closed-set motion picture and television filming are
not permitted.

3. The UA may not be operated at a speed exceeding 87 knots (100 miles per hour). The
exemption holder may use either groundspeed or calibrated airspeed to determine
compliance with the 87 knot speed restriction. In no case will the UA be operated at
airspeeds greater than the maximum UA operating airspeed recommended by the
aircraft manufacturer.

4. The UA must be operated at an altitude of no more than 400 feet above ground level
(AGL). Altitude must be reported in feet AGL.

5. The UA must be operated within visual line of sight (VLOS) of the PIC at all times.
This requires the PIC to be able to use human vision unaided by any device other than
corrective lenses, as specified on the PIC’s FAA-issued airman medical certificate or
U.S. driver’s license.

6. All operations must utilize a visual observer (VO). The UA must be operated within
the visual line of sight (VLOS) of the PIC and VO at all times. The VO may be used
to satisfy the VLOS requirement as long as the PIC always maintains VLOS
capability. The VO and PIC must be able to communicate verbally at all times;
electronic messaging or texting is not permitted during flight operations. The PIC
must be designated before the flight and cannot transfer his or her designation for the
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duration of the flight. The PIC must ensure that the VO can perform the duties
required of the VO.

This exemption and all documents needed to operate the UAS and conduct its
operations in accordance with the conditions and limitations stated in this grant of
exemption, are hereinafter referred to as the operating documents. The operating
documents must be accessible during UAS operations and made available to the
Administrator upon request. If a discrepancy exists between the conditions and
limitations in this exemption and the procedures outlined in the operating documents,
the conditions and limitations herein take precedence and must be followed.
Otherwise, the operator must follow the procedures as outlined in its operating
documents. The operator may update or revise its operating documents. It is the
operator’s responsibility to track such revisions and present updated and revised
documents to the Administrator or any law enforcement official upon request. The
operator must also present updated and revised documents if it petitions for extension
or amendment to this grant of exemption. If the operator determines that any update
or revision would affect the basis upon which the FAA granted this exemption, then
the operator must petition for an amendment to its grant of exemption. The FAA’s
UAS Integration Office (AFS—80) may be contacted if questions arise regarding
updates or revisions to the operating documents.

Any UAS that has undergone maintenance or alterations that affect the UAS operation
or flight characteristics, e.g., replacement of a flight critical component, must undergo
a functional test flight prior to conducting further operations under this exemption.
Functional test flights may only be conducted by a PIC with a VO and must remain at
least 500 feet from other people. The functional test flight must be conducted in such
a manner so as to not pose an undue hazard to persons and property.

The operator is responsible for maintaining and inspecting the UAS to ensure that it is
in a condition for safe operation.

Prior to each flight, the PIC must conduct a pre-flight inspection and determine the
UAS is in a condition for safe flight. The pre-flight inspection must account for all
potential discrepancies, e.g., inoperable components, items, or equipment. If the
inspection reveals a condition that affects the safe operation of the UAS, the aircraft is
prohibited from operating until the necessary maintenance has been performed and the
UAS is found to be in a condition for safe flight.

The operator must follow the UAS manufacturer’s maintenance, overhaul,
replacement, inspection, and life limit requirements for the aircraft and
aircraft components.

Each UAS operated under this exemption must comply with all manufacturer
safety bulletins.
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Under this grant of exemption, a PIC must hold either an airline transport,
commercial, private, recreational, or sport pilot certificate. The PIC must also hold a
current FAA airman medical certificate or a valid U.S. driver’s license issued by a
state, the District of Columbia, Puerto Rico, a territory, a possession, or the Federal
government. The PIC must also meet the flight review requirements specified in

14 CFR 8 61.56 in an aircraft in which the PIC is rated on his or her pilot certificate.

The operator may not permit any PIC to operate unless the PIC demonstrates the
ability to safely operate the UAS in a manner consistent with how the UAS will be
operated under this exemption, including evasive and emergency maneuvers and
maintaining appropriate distances from persons, vessels, vehicles and structures. PIC
qualification flight hours and currency must be logged in a manner consistent with

14 CFR 8 61.51(b). Flights for the purposes of training the operator’s PICs and VOs
(training, proficiency, and experience-building) and determining the PIC’s ability to
safely operate the UAS in a manner consistent with how the UAS will be operated
under this exemption are permitted under the terms of this exemption. However,
training operations may only be conducted during dedicated training sessions. During
training, proficiency, and experience-building flights, all persons not essential for
flight operations are considered nonparticipants, and the PIC must operate the UA
with appropriate distance from nonparticipants in accordance with 14 CFR § 91.119.

UAS operations may not be conducted during night, as defined in 14 CFR § 1.1. All
operations must be conducted under visual meteorological conditions (VMC). Flights
under special visual flight rules (SVFR) are not authorized.

The UA may not operate within 5 nautical miles of an airport reference point (ARP) as
denoted in the current FAA Airport/Facility Directory (AFD) or for airports not
denoted with an ARP, the center of the airport symbol as denoted on the current
FAA-published aeronautical chart, unless a letter of agreement with that airport’s
management is obtained or otherwise permitted by a COA issued to the exemption
holder. The letter of agreement with the airport management must be made available
to the Administrator or any law enforcement official upon request.

The UA may not be operated less than 500 feet below or less than 2,000 feet
horizontally from a cloud or when visibility is less than 3 statute miles from the PIC.

If the UAS loses communications or loses its GPS signal, the UA must return to a
pre-determined location within the private or controlled-access property.

The PIC must abort the flight in the event of unpredicted obstacles or emergencies.

The PIC is prohibited from beginning a flight unless (considering wind and forecast
weather conditions) there is enough available power for the UA to conduct the
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intended operation and to operate after that for at least five minutes or with the reserve
power recommended by the manufacturer if greater.

Air Traffic Organization (ATO) Certificate of Waiver or Authorization (COA). All
operations shall be conducted in accordance with an ATO-issued COA. The
exemption holder may apply for a new or amended COA if it intends to conduct
operations that cannot be conducted under the terms of the attached COA.

All aircraft operated in accordance with this exemption must be identified by serial
number, registered in accordance with 14 CFR part 47, and have identification
(N—Number) markings in accordance with 14 CFR part 45, Subpart C. Markings must
be as large as practicable.

Documents used by the operator to ensure the safe operation and flight of the UAS and
any documents required under 14 CFR 8§ 91.9 and 91.203 must be available to the
PIC at the Ground Control Station of the UAS any time the aircraft is operating.

These documents must be made available to the Administrator or any law enforcement
official upon request.

The UA must remain clear and give way to all manned aviation operations and
activities at all times.

The UAS may not be operated by the PIC from any moving device or vehicle.

All Flight operations must be conducted at least 500 feet from all nonparticipating
persons, vessels, vehicles, and structures unless:

a. Barriers or structures are present that sufficiently protect nonparticipating persons
from the UA and/or debris in the event of an accident. The operator must ensure
that nonparticipating persons remain under such protection. If a situation arises
where nonparticipating persons leave such protection and are within 500 feet of
the UA, flight operations must cease immediately in a manner ensuring the safety
of nonparticipating persons; and

b. The owner/controller of any vessels, vehicles or structures has granted permission
for operating closer to those objects and the PIC has made a safety assessment of
the risk of operating closer to those objects and determined that it does not
present an undue hazard.

The PIC, VO, operator trainees or essential persons are not considered
nonparticipating persons under this exemption.

All operations shall be conducted over private or controlled-access property with
permission from the property owner/controller or authorized representative.
Permission from property owner/controller or authorized representative will be
obtained for each flight to be conducted.



28. Any incident, accident, or flight operation that transgresses the lateral or vertical
boundaries of the operational area as defined by the applicable COA must be reported
to the FAA's UAS Integration Office (AFS—80) within 24 hours. Accidents must be
reported to the National Transportation Safety Board (NTSB) per instructions
contained on the NTSB Web site: www.ntsb.gov.

If this exemption permits operations for the purpose of closed-set motion picture and
television filming and production, the following additional conditions and limitations apply.

29. The operator must have a motion picture and television operations manual (MPTOM)
as documented in this grant of exemption.

30. At least 3 days before aerial filming, the operator of the UAS affected by this
exemption must submit a written Plan of Activities to the local Flight Standards
District Office (FSDO) with jurisdiction over the area of proposed filming. The 3-day
notification may be waived with the concurrence of the FSDO. The plan of activities
must include at least the following:

a.
b.

@

- Q

Dates and times for all flights;

Name and phone number of the operator for the UAS aerial filming conducted
under this grant of exemption;

Name and phone number of the person responsible for the on-scene operation of
the UAS;

Make, model, and serial or N—Number of UAS to be used;

Name and certificate number of UAS PICs involved in the aerial filming;

A statement that the operator has obtained permission from property owners
and/or local officials to conduct the filming production event; the list of those
who gave permission must be made available to the inspector upon request;
Signature of exemption holder or representative; and

A description of the flight activity, including maps or diagrams of any area, city,
town, county, and/or state over which filming will be conducted and the altitudes
essential to accomplish the operation.

31. Flight operations may be conducted closer than 500 feet from participating persons
consenting to be involved and necessary for the filming production, as specified in the
exemption holder’s MPTOM.

Unless otherwise specified in this grant of exemption, the UAS, the UAS PIC, and the UAS
operations must comply with all applicable parts of 14 CFR including, but not limited to,
parts 45, 47, 61, and 91.


http://www.ntsb.gov/

This exemption terminates on September 30, 2017, unless sooner superseded or rescinded.

Sincerely,
Is/

John S. Duncan
Director, Flight Standards Service

Enclosures



October 14, 2014

U.S. Department of Transportation
Docket Management System
1200 New Jersey Ave., SE
Washington, DC 20590

RE: Exemption Request Under Section 333 of the FAA Modernization and Reform Act of
2012 and 14 C.F.R. Part 11

Dear Sir or Madam:

Pursuant to Section 333 of the FAA Modernization and Reform Act of 2012 (“FAA Reform Act”)
and 14 C.F.R. Part 11, Unmanned Systems, Inc. (“USI”) request exemptions from two
provisions of the Federal Aviation Regulations (“FAR”), specifically portions of 14 C.F.R. Part §
91.119 and Part § 91.151(a) to allow, commercial operations of its Sandstorm unmanned aerial
system (“Sandstorm”) in the continental United States (“CONUS”) by individuals who, at a
minimum, maintain a FAA commercial pilot certification or FAA-recognized equivalents, and
have successfully completed USI's FAA approved training plan for Sandstorm.

The Sandstorm is an all-environment, electric-powered, traditional fixed wing take-off and
landing small unmanned aerial system (“UAS”) that, is capable of transmitting live airborne
location and video information to a Ground Control Station (“GCS”). Depending on payload
configuration, Sandstorm will also be able of transmitting real-time high resolution video and
photogrammetry collection to the ground based camera control station and stored on board for
post flight production and forensics. The Sandstorm has a maximum weight of 70 pounds
including payloads, a wingspan of 15 feet, and a length of 8 feet. The Sandstorm airplane
weight without payload is a maximum of 40 pounds. The Sandstorm’s normal cruising speed
and maximum speed are 40-60 knots indicated airspeed and 80 knots indicated airspeed,
respectively. It is battery powered that provides a flight endurance between one and one-half
hours and three hours depending on battery configuration. Sandstorm is capable of operation in
temperatures ranging from -15°F to 115°F. Launch and recovery of the aircraft is conducted via
traditional fixed-wing take-off and landing procedures. The Sandstorm’s 900 MHz datalink and
2.4 GHz control link has a range of five miles and provides all positional information and control
capability required for safe operation of the aircraft.

The Sandstorm is unique among the various UASs applying for exemptions under Section 333
because it has received a Special Experimental Airworthiness Certificate from the FAA based
on its operations near Columbia Falls, Montana. The Sandstorm has an unparalleled safety
record based on our current and on-going flight operations in Montana with FAA certified
aircraft. When this experience is considered in tandem with the remote areas in which it will
operate, it becomes clear that the Sandstorm can operate safely in the National Airspace
System (“NAS”), without posing a threat to national security, by operating in accordance with the
requirements discussed herein.

The Sandstorm’s capabilities, along with USI’s experience to date, make it ideally suited to
conduct commercial operations such as commercial film production, agriculture, aerial
surveying, and patrolling in remote areas (i.e. non-congested or non-populated areas, private or
controlled-access property) under Class E or Class G airspace and within Visual Line of Sight
(“VLOS”). Use of the Sandstorm reduces the need to operate manned aircraft, decreasing the
risk to the pilot, crew, and those on the ground as the Sandstorm will be transported to the
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operational site for launch and recovery and will be not flown to the location with a load of
flammable fuel.

As a result of the Sandstorm’s size, weight, maximum speed, operational capability, and safety
record; the distance at which it will operate from airports and populated areas; and its operation
using visual observers to provide de-confliction from other air traffic, the Sandstorm does not
create a hazard to users of the NAS or the public. Neither does it pose a threat to national
security. Therefore, the FAA should grant USI the requested exemptions. Alternatively, if the
FAA finds that modification of USI’s application is required for safe operation of the Sandstorm
in the NAS, USI requests that the FAA delineate the required modifications and either process
USI’s application as if the modifications were already made or allow USI to amend its
application to incorporate the FAA'’s findings.

The name and address of the applicant are:

Unmanned Systems Inc.
Address: 2709 Cyrano Street, Henderson NV 89044

Attn: Don Bintz

Ph: (702) 324-9966

Fax: (702) 656-8782

Email: Don.Bintz@unmannedsystemsinc.com

Attn: William Reynolds
Ph: (702) 606-7539
Email: bill.reynolds@unmannedsystemsinc.com

USI’s exemption request encompasses the following regulations:

14 C.F.R. § 21 subpart H
14 C.F.R. §91.119
14 C.F.R. § 91.151(a)

Section 333’s Mandate and the Federal Aviation Act

Grant of this exemption application for use of the Sandstorm in agriculture, precision aerial
surveys, and patrols, pursuant to the exemption requested herein, will advance the
Congressional mandate in Section 333 of the FAA Reform Act to accelerate the introduction of
UASs into the NAS. Section 333 directs the Secretary of Transportation to consider whether
certain UASs may operate safely in the NAS before completion of the rulemaking required
under Section 332 of the FAA Reform Act. To make that determination, the Secretary must
evaluate which types of UASs do not create a hazard to users of the NAS or the public or pose
a threat to national security in light of several criteria:

» The UAS’s size, weight, speed, and operational capability;
*» Operation of the UAS in close proximity to airports and populated areas; and
* Operation of the UAS within visual line of sight of the operator.


mailto:bill.reynolds@unmannedsystemsinc.com
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FAA Reform Act § 333(b)(1). Once the Secretary determines that such vehicles “may operate
safely in the national airspace system, the Secretary shall establish requirements for the safe
operation of such aircraft in the national airspace system.” Id. § 333(c) (emphasis added).

The Federal Aviation Act expressly grants the FAA the authority to issue exemptions. 49 U.S.C.
8 44701(f). This statutory authority, by its terms, includes exempting civil aircraft, as the term is
defined under 840101 of the Act, from the requirements that all civil aircraft must have a current
airworthiness certificate, 49 U.S.C. § 44711(a), and those used in commercial service must be
piloted by private and/or commercial pilots. 14 C.F.R. 88 61.113(a) and (b), 61.133.

The grant of the requested exemption is in the public interest based on (i) the clear direction in
Section 333 of the FAA Reform Act; (ii) additional authority in the Federal Aviation Act, as
amended,; (iii) the strong equivalent level of safety surrounding the proposed operations; and (iv)
the significant public benefit, including enhanced safety and cost savings associated with
utilizing UASs for commercial film production, agriculture, aerial survey photography, and
patrolling. Accordingly, USI respectfully requests that the FAA grant the requested exemption
without delay.

Airworthiness

The Sandstorm is safe and fit for operation in the NAS under the conditions listed herein. The
FAA has deemed the Sandstorm safe by initially issuing a Special FAA Experimental
Airworthiness Certificate for flight on September 14, 2011. USI has flown the Sandstorm since
this date in 2011 and currently continues to operate near Columbia Falls, Montana under the
FAA issued Experimental Airworthiness Certificate for Unmanned Aircraft with an assigned
Registration Mark N441KS, being the first tail USI got certified.

In support of this application, USI can provide with a request for confidentiality, the following
documents: the Combined Sandstorm S3™ Aircrew Operating Handbook (“AOH”); the USI
Local Pilot Initial Qualification Syllabus; the USI Observer Initial Qualification Syllabus; and the
USI Safety Pilot Initial Qualification Syllabus.

Mandatory Operating Conditions

USI proposes that the grant of the exemption be subject to the following mandatory conditions,
which are based upon operating conditions set forth for operation of UAS by public entities
pursuant to Certificates of Waiver or Authorization, with additional restrictions:

* Operations to avoid congested or populated areas to the maximum extent possible.

* Operations to be conducted over private or controlled-access property.

» Permission from land owner/controller required before commencing any flight.

* Operations to occur during Visual Flight Rules Meteorological Conditions (VMC).

* Aircraft to remain within Visual Line of Sight (VLOS).

* Operations to occur during daylight hours.

» Above Ground Level (AGL) altitude to be restricted to 400 feet and below.

* All operations conducted in vicinity of airport to remain more than 2.5 NM from
centerline azimuth of runway centerline measured from runway thresholds.

* Operator will file a NOTAM for each flight.

* All required authorizations and permits will be obtained from territorial, state, county, or
city jurisdictions, including local law enforcement, fire, or other governmental agencies.
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Operator Requirements

USI respectfully proposes that operator requirements should take into account the
characteristics of the particular UAS. The Sandstorm is an inherently stable, light-weight aircraft
that weighs less than 40 pounds without payload, has a proven safety flight safety record and
will be operated in remote areas.

Sandstorm is configured to give the Local Pilot (“LP”) or Remote Pilot (“RP”) full control of the
aircraft during all phases of flight. It is equipped with an advanced autopilot that can be used to
fly the aircraft in one of four modes: Stabilized, Return to Home (“RTH”), Circle or Nav.
Stabilized mode commands the aircraft to fly straight and level with no input from the pilot. RTH
mode commands the aircraft to fly to a “return to home point” designated by the pilot and then
circle until transitioned to manual control by the pilot. Circle mode commands the aircraft to
circle around its current position until the pilot takes control manually or activates another
autopilot mode. Engaging Nav mode commands the aircraft to fly to pre-programmed waypoints
designated by the pilot on the GCS Map screen. Each of these autopilot modes creates a
predictable aircraft flight pattern that allows Sandstorm to operate within the intended flight
envelope with minimal input from the pilot. Flight limits are coded into the autopilot and define
the aircraft’'s normal flight operating envelope. Manual flight modes that do not use the autopilot
require the operator to provide control input to maintain heading, altitude and airspeed. Pitch,
roll and throttle inputs are accomplished by the LP using the handheld radio
controller/transmitter (JR-12X) or by the RP using GCS RP Control Stick station via the 900
MHz or 2.4 GHz link respectively.

The GCS is the primary control station; providing the RP situational awareness and command
and control interface for the UA. The S3™ GCS is a environment consisting of three monitor
displays including a Map screen, a Head-up Display (HUD) screen, and a Standby Instrument
Panel screen. Flight controls consist of a control stick, throttle, and rudder pedals. Additional
system controls utilize touchscreen “push buttons” on the three displays to control gear position,
flap position, barometric altimeter setting, transponder settings, autopilot modes, and active
control link selections. The LP will always have the capability to take control of the aircraft with
the handheld JR-12X if necessary for safety of flight in all phases of flight while maintaining
VLOS.

In the event of a Total Lost-Link (“TLL”) the autopilot shall navigate the UAS back to a
designated Return to Home (“RTH”) point. Standard operating procedures will have a
designated RTH point prior to every flight. While in circle mode around the RTH point, recovery
of control should be possible. In the event that recovery of control link is not possible, the UAS
will spiral down to a controlled landing around the designated RTH point. If the motor batteries
have been depleted, the avionics and flight control surfaces are powered independently to allow
for continued control by the LP to conduct a pilot controlled landing of the aircraft.

Specific Exemption Requests and Equivalent Level of Safety Showings

14 C.F.R. Part 21, Subpart H: Airworthiness Certificates
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Subpart H, entitled Airworthiness Certificates, establishes the procedural requirements for the
issuance of airworthiness certificates as required by FAR §91.203 (a) (1). Given the size and
limited operating area associated with the aircraft to be utilized by the Applicant, an exemption
from Part 21 Subpart H meets the requirements of an equivalent level of safety under Part 11
and Section 333 of the Reform Act. The Federal Aviation Act (49 U.S.C.844701 (f)) and Section
333 of the Reform Act both authorize the FAA to exempt aircraft from the requirement for an
airworthiness certificate, upon consideration of the size, weight, speed, operational capability,
and proximity to airports and populated areas of the particular UAS. In all cases, an analysis of
these criteria demonstrates that the UAS operated without an airworthiness certificate, in the
restricted environment and under the conditions proposed will be at least as safe, or safer, than
a conventional aircraft (fixed wing or rotorcraft) operating with an airworthiness certificate
without the restrictions and conditions proposed.

Sandstorm has already been certified as airworthy via a Special Airworthiness certificate of the
Experimental class and has been recertified as such on four separate occasions. The
exemption USI seeks at this time is to be able to conduct commercial operations while only
having an Experimental certification.

14 C.F.R. 8§ 91.119: Minimum Safe Altitudes

Section 91.119 establishes safe altitudes for operation of civil aircraft. Specifically, Section
91.119(c) limits aircraft flying over areas other than congested areas to an altitude of 500 feet
above the surface, except over open water or sparsely populated areas. In those cases, the
aircraft may not be operated closer than 500 feet to any person, vessel, vehicle, or structure.

As set forth herein, the Sandstorm will never operate at higher than 400 feet AGL. It will,
however, be operated in a manner that avoids congested or populated areas that are depicted
in yellow on VFR sectional charts. Because commercial film flights, agriculture, aerial survey
work, and patrolling must be accomplished at relatively low altitudes, i.e., less than 500 feet
AGL, an exemption from Section 91.119(c) is required.

The equivalent level of safety will be achieved given the size, weight, speed, and material with
which the Sandstorm is built. Also, no flight will be taken without the permission of the land
owner or the party controlling the operating area. With advance notice to the landowner, all
affected individuals will be aware of the agriculture, survey, and patrolling flights. Compared to
similar operations conducted with conventional aircraft or rotorcraft, which weigh thousands of
pounds and carry flammable fuel, any risk associated with these operations will be significantly
reduced from those currently allowed for conventional aircraft operating at or below 500 feet
AGL. Waivers have been granted to other UAS operators for such operations in Alaska. USI
believes such operations can be conducted within the CONUS in Class E and Class G airspace
for the same reasons justifying like operations under the existing waiver in Alaska.

14 C.F.R. 8 91.151(a): Fuel Requirements for Flight in VFR Conditions

Section 91.151(a) prohibits an individual from beginning “a flight in an airplane under VFR
conditions unless (considering wind and forecast weather conditions) there is enough fuel to fly
to the first point of intended landing and, assuming normal cruising speed — (1) During the day,
to fly after that for at least 30 minutes; or (2) At night, to fly after that for at least 45 minutes.” 14
C.F.R. § 91.151(a).
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The Sandstorm’s batteries provide between one and three hours of powered flight. Without an
exemption from 14 C.F.R. § 91.151, the Sandstorm’s flights could be limited to approximately
thirty minutes in length. Given the limitations on its proposed operations and the location of
those proposed operations, a longer duration for flight in daylight VFR conditions is reasonable.

USI believes that an exemption from 14 C.F.R. 8 91.151(a) is safe and consistent with the
scope of a prior exemption. See Exemption 10673 (allowing Lockheed Martin Corporation to
operate without compliance with 91.151(a)). Operating the Sandstorm, a small UAS, without 30
minutes of reserve fuel does not engender the type of risks that Section 91.151(a) was meant to
prevent. The fact that the Sandstorm carries neither pilot, passenger, nor cargo also enhances
the reduced risk to overall safety. Additionally, limiting Sandstorm flights to thirty minutes would
greatly reduce the operational utility of the platform. In the unlikely event that the Sandstorm
should run out of fuel, it would glide under pilot control for landing. Given its weight and
construction material, the risk is significantly less than contemplated by the current regulation.

USI believes that an equivalent level of safety can be achieved by maintaining 10 minutes of
reserve fuel, which, allowing at least fifty minutes of flight time, would be more than adequate to
return the UAS to its planned landing zone from anywhere in its planned operating area.

Similar exemptions have been granted to others, including Exemptions 2689F, 5745, 10673,
and 10808.

Federal Register Summary

Pursuant to 14 C.F.R. § 11.81(f), the following summary is provided for publication in the
Federal Register, should the FAA determine that publication is needed:

Petitioner: Unmanned Systems Inc.
Section of 14 C.F.R.: 14 C.F.R. § 21(h), 14 C.F.R. § 91.119, 14 C.F.R. §
91.151(a).

Approval of exemptions allowing commercial operations of UASs in the film industry will
enhance safety by reducing risk. Conventional film operations, using jet or piston power aircraft,
operate at extremely low altitudes in close proximity to people and structures and present the
risks associated with vehicles that weigh in the neighborhood of 4,000 pounds, carrying large
amounts of jet A or other fuel (140 gallons for jet helicopter) Such aircraft must fly to and from
the film location. In contrast, a battery powered UAS weighing fewer than 70 pounds eliminates
virtually all of that risk given the reduced mass and lack of combustible fuel carried on board.
The UAS will carry no passengers or crew and, therefore, will not expose them to the risks
associated with manned aircraft flights.

The operation of small UASs, weighing less than 70 pounds, conducted in the strict conditions
outlined above, will provide an equivalent level of safety supporting the grant of the exemptions
requested herein, including exempting the applicant from the requirements of Part 21 and
allowing commercial operations. These lightweight aircraft operate at slow speeds, close to the
ground, and in a sterile environment and, as a result, are far safer than conventional operations
conducted with turbine helicopters operating in close proximity to the ground and people.

Privacy
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All flights will occur over private or controlled access property with the property owner’s prior
consent and knowledge. Filming will be of people who have also consented to being filmed or
otherwise have agreed to be in the area where filming will take place.

Satisfaction of the criteria provided in Section 333 of the Reform Act of 2012 - size, weight,
speed, operating capabilities, proximity to airports and populated areas and operation with is
VLOS and national security. Provided in the above documentation is adequate justification for
the grant of the requested exemptions allowing commercial operation of applicant’s UAS in the
motion picture and television industry pursuant to the manual appended hereto.

Sincerely,
= = = << == -
/%4{// e

William E. Reynolds
Unmanned Systems, Inc.



From: Bill Reynolds

To: Troutman, Jake (FAA)

Cc: Donald Bintz

Subject: Re: Request for Additional Information - Unmanned Systems, Inc. [FAA-2014-0842]
Date: Monday, January 26, 2015 11:45:46 PM

Attachments: Combined POH S3.pdf

USI Local Pilot Initial Qual Svllabus Long.pdf
USI Observer Initial Qual Syllabus.pdf
US| Safety Pilot Initial Qual Svllabus.pdf

Mr. Troutman,

USI required a current FAA Class Il medical certificate for all Pilots.

Provide a description of the proposed pilot medical requirements.

USI required a current FAA Class Il medical certificate for all Pilots.

o Your petition references a pre-flight inspection and/or checklist. Describe the process used
to determine if the UAS is airworthy and in safe condition for operation in the NAS.

Section 4-1 of the Combined Sandstorm S3™ Aircrew Operating Handbook (“AOH”) addresses pre-
flight procedures to establish airworthiness before each flight.

o Describe the process used to document UAS discrepancies and the corrective action taken
in the aircraft record. Examples of processes include (1) the petitioner has elected to use its own
process to maintain its UAS and ensure that only airworthy and safe UAS will be allowed to
operate in the NAS and (2) the petitioner has elected to maintain its UAS in accordance with the
manufacturer maintenance and inspection recommendations.

o Your petition references the material(s) listed below on page three of the petition, however
the material(s) were not submitted for the record. Please provide a copy of the following
referenced materials:

o Combined Sandstorm S3™ Aircrew Operating Handbook (“AOH”)
o USI Local Pilot Initial Qualification Syllabus

o USI Observer Initial Qualification Syllabus

o USI Safety Pilot Initial Qualification Syllabus

Attached are the documents requested. They are all considered proprietary by USI.
If you have any more questions please contact myself and Don Bintz (cc'd above).
Respectfully,

William Reynolds

Business Development Manager

Unmanned Systems Inc.
702-606-7539

Dear Mr. Don Bintz:


mailto:bill.reynolds@unmannedsystemsinc.com
mailto:Jake.Troutman@faa.gov
mailto:don.bintz@unmannedsystemsinc.com
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Unmanned Systems, Inc.

At Unmanned Systems, Inc. (USI), our goal is to ensure your satisfaction and confidence with
our products. We believe the quality of the product and our desire to provide unmatched
customer support will help us achieve our goal. Your responsibility to ensure confidence and
satisfaction with USI products is to use them properly and provide proper care for them. This
Operators Manual has been developed to give the user procedures and knowledge to ensure
proper use and care of the system. Please read the manuals thoroughly and comply with all
procedures and recommended practices.

USI is committed to maintaining a good working relationship with our customers. This
commitment serves several purposes. First, it allows us to maintain open, accurate and
responsive channels of communication. If you have any questions or concerns about content or
direction in this manual, please contact USI. Secondly, our combined years of experience both in
military and commercial aviation give us the perspective that the best ideas and their quick,
efficient implementation usually comes from collaboration between field users and system
designers and developers. We welcome your input.
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INTRODUCTION

This handbook contains 7 sections, and includes the material necessary for the safe and
proper operation of this equipment. It may also contain supplemental data supplied by
Unmanned Systems Incorporated when appropriate. Section 1 contains information of general
interest and provides basic system data. It also contains definitions or explanations of symbols,
abbreviations, and terminology commonly used.

USE OF THIS HANDBOOK

Use of this handbook is recommended for all operations. This manual is the basis for all
operations but is not all inclusive of every possible circumstance. Users should expect to contact
USI when questions or concerns arise that cannot be answered or alleviated by this manual.

REVISING THIS HANDBOOK

When changes are made to system procedures, limitations, performance or equipment
this manual will be revised. Revisions will be sent to users.
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THREE VIEW

Figure 1-1, 3-View Dimensioned Photographs of the Sandstorm S3
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DESCRIPTIVE DATA

Powerplant

1. Manufacturer: Hacker

2. Model Number: A60-18L

3. Motor Type: Brushless Electric Motor
4. Power Rating and RPM: 2600W, 90A

Propeller

1. Manufacturer: Mejzlik Modellbaur
2. Model Number: 21X12

3. Number of Blades: 3

4. Diameter: 21 inches

5. Fixed Pitch (12 Degrees)

Maximum Weights

Takeoff: 70 Ibs
Landing: 70 lbs

Standard Airplane Weight

35-40 Ibs (see weight and balance record for specific serial number weight)

Specific Loading

To Be Determined

SYMBOLS, ABBREVIATIONS AND TERMINOLOGY

General Airspeed Terminology and Symbols

Knots Indicated Airspeed is the speed shown on the airspeed tape on the

KIAS left side of the Heads Up Display (HUD) and is expressed in knots (kts).
Maneuvering Speed is the maximum speed at which full or abrupt control
VA movements may be used without overstressing the airframe.
Maximum Flap Extended Speed is the highest speed permissible with
VEE wing flaps in a prescribed extended position.
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Maximum Structural Cruising Speed is the speed that should not be exceeded
VNO except in smooth air, then only with caution.
VNE Never Exceed Speed is the speed limit that may not be exceeded at any time.
Stalling Speed or the minimum steady flight speed is the minimum speed at
Vs which the airplane is controllable.
Stalling Speed or the minimum steady flight speed is the minimum speed at
Vso which the airplane is controllable in the landing configuration at the most
forward center of gravity.
VX Best Angle of Climb Speed is the speed which results in the greatest gain of
altitude in a given horizontal distance.
VY Best Rate of Climb Speed is the speed which results in the greatest gain in

altitude in a given time.

Meteorological Terminology

Outside Air Temperature is the free air static temperature. It may be

OAT expressed in either degrees Celsius or degrees Fahrenheit.

Standard Temperature is 15°C at sea level pressure altitude and decreases
Standard by 2°C for each 1000 feet of altitude.
Temperature

Pressure Altitude is the altitude read from an altimeter when the
Pressure altimeter's barometric scale has been set to 29.92 inches of mercury (1013
Altitude mb).

Engine Power Terminology

Revolutions Per Minute (RPM) is engine speed. The RPM is positioned to

RPM the upper right of the HUD, if equipped.

Static RPM is engine speed attained during a full throttle engine run up
STATIC RPM when the airplane is on the ground and stationary.

Moving the throttle fore and aft controls engine power. Engine power is
FULL proportional to throttle position. Moving the throttle forward to the stop
THROTTLE increases engine power and is considered to be in the “full throttle”

position.
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Moving the throttle fore and aft controls engine power. Engine power is
IDLE proportional to throttle position. Moving the throttle aft to the stop
THROTTLE decreases engine power and is considered to be in the "idle throttle"

position.

Weight and Balance Terminology

Reference Datum is an imaginary vertical plane from which all horizontal

Reference distances are measured for balance purposes.
Datum

Station is a location along the airplane fuselage given in terms of the distance
Station from the reference datum.

Arm is the horizontal distance from the reference datum to the center of gravity
Arm (C.G.) of an item.
Moment Moment is the product of the weight of an item multiplied by its arm.
Center of Center of Gravity is the point at which an airplane, or equipment, would balance
Gravity if suspended. Its distance from the reference datum is found by dividing the total
(C.G) moment by the total weight of the airplane.

Center of Gravity Arm is the arm obtained by adding the airplane’s individual
C.G. Arm moments and dividing the sum by the total weight.

Center of Gravity Limits are the extreme center of gravity locations within which
C.G. Limits | the airplane must be operated at a given weight.
Standard Standard Empty Weight is the weight of a standard airplane, including unusable
Empty fuel, full operating fluids and full engine oil.
Weight

Basic Empty Weight is the standard empty weight plus the weight of optional
Basic Empty | equipment.
Weight

Useful Load is the difference between ramp weight and the basic empty weight.
Useful Load
Maximum Maximum Ramp Weight is the maximum weight approved for ground maneuver,
Ramp and includes the weight of fuel used for start, taxi and runup.
Weight
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Maximum Maximum Takeoff Weight is the maximum weight approved for the start of the
Takeoff takeoff roll.

Weight

Maximum Maximum Landing Weight is the maximum weight approved for the landing

Landing touchdown.

Weight

Miscellaneous Terminology

Local Pilot (LP)

The LP controls a handheld JR 12X Radio and is normally stationed to
have a clear “Line of Sight” of the aircraft during flight operations.

Remote Pilot (RP)

The RP is normally located in a Ground Control Station and may not
be co-located with the LP. The RP will have separate flight controls,
Heads Up Display (HUD) and will maintain constant communications
with the LP during operations.

Heads Up Display
(HUD)

The RP utilizes a visual real-time display or a Heads Up Display
(HUD), displayed on a Ground Control Station video monitor.

Loss of 900 MHz
Datalink

LP shall have to navigate back to the airport and land.

Loss of 2.4 GHz
Control Link

RP shall have to navigate back to the airport and land.

Total Lost Link

The autopilot shall navigate the UA back to a designated RTH point
and then circle until Motor batteries are depleted.

Land as Soon as
Possible

An immediate landing should be accomplished at the airfield.

Land as Soon as
Practical

Emergency conditions are less urgent, and although the mission
should be terminated, the degree of the emergency is such that an
immediate landing at the airfield is not necessary.
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PLACARDS ..ottt 2-3
INTRODUCTION

THESE LIMITATIONS NEED TO BE FLIGHT TESTED AND UNMANNED
SYSTEMS CANNOT PROVIDE CERTAIN LIMITATIONS AT THIS TIME. ONCE FLIGHT
TESTING HAS BEEN ACCOMPLISHED, UNMANNED SYSTEMS WILL RELEASE THAT
INFORMATION IN AN UPDATE TO ALL USERS.

SYSTEM PERFORMANCE DATA/ENVELOPE

The UA, now part of the Sandstorm UAS, was initially developed as a sport competition RC
Model aircraft and has been flown within the limitations of AC 91.57 guidelines. Because of this,
the full performance characteristics have yet to be determined.

1. Maximum altitude. To Be Determined.

2. Maximum endurance. 30-60 minutes (dependent on how many motor batteries are used).
3. Maximum range. Capability not determined (operationally link dependent).

4. Airspeed.
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SYMBOL SPEED KIAS REMARKS

Never Exceed Speed 110 Do not exceed this

VNE speed in any
operation.

Maximum Structural 80 Do not exceed this

Cruising Speed speed except in
smooth air, and
then only with
caution.

VNO

Maneuvering Speed 60 Do not make full or
VA abrupt control
movements above
this speed.

VFE Maximum Flap 70 Do not exceed this
Extended Speed speed with flaps
down.

--------- Normal Cruise 40-60

1. Maximum rate of climb. To Be Determined.

2. Maximum bank angle. 80°

3. Turn rate limits. To Be Determined.

4. Performance limitations due to environmental and meteorological conditions:

a. Demonstrated wind speed limitations.
i. Headwind. 10 kts
ii. Crosswind. 8 kts

b. Recommended for training wind speed limitations.
i. Headwind. 5 kts
ii. Crosswind. 3 kts

c¢. Minimum visibility conditions. VFR
d. Lighting. Day only
e. Outside air temperature limits. —15° to 100° (untested)

f. In-flight icing.
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i. The system does not have an icing detection capability. There is no icing
protection capability.

POWER PLANT LIMITATIONS
Motor Limits
150° F for 10 minutes

Battery Limitations

1. Motor Batteries — 30-60 minutes (dependent on how many motor batteries are used).
2. Receiver Batteries — Replace after 3rd motor battery set change.

WEIGHT LIMITS

Limits takeoff weight to 70 Ibs until further testing is completed.

CENTER OF GRAVITY LIMITS

Has not yet been determined for this aircraft. Flight should only be conducted with CG at
one quarter of the chord line from the leading edge at the wing root.

MANEUVER LIMITS

Has not yet been determined for this aircraft.

FLIGHT LOAD FACTOR LIMITS

Has not yet been determined for this aircraft

FLIGHT RULES LIMITATIONS

This aircraft is limited to Day VFR operations

PLACARDS

Not Applicable to this aircraft.
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Chapter 3
Emergency Procedures
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LANDING WITH NOSE GEAR RETRACTED ....uvviitiiiiieesiieesiieesieesbeesieeesieeesineesnnee e 3-3
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AUTOPILOT FAILURE ... it e et e et e e et et e e e e e e ean e e 3-5
LOCAL PILOT CONTROLLER LOW BATTERY ...iivii it e e 3-5
INTRODUCTION

The following procedures reflect a best practices course of action for the described situation.
In all emergency situations safety is paramount and the Local Pilot (LP) is to be considered the
“Pilot in Command”. In any emergency situation the LP will take control, cease any
maneuvering and communicate to the Remote Pilot (RP) a clear course of action (e.g. recover
aircraft to level flight, execute emergency procedure, etc.). If any member of the crew (LP and
RP) loses situational awareness or is concerned that an unsafe situation is developing he or she
will call, “knock-it-off”. If any crew-member calls a “knock-it-off” the LP will take control of
the aircraft and cease any maneuvering. Once the aircraft is established in a safe stable mode of
flight the crew will discuss the situation.

Procedures in the Emergency Procedures Checklist portion of this section shown in bold
faced type are immediate action items which should be committed to memory.

3-1
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REMOTE PILOT VIDEO SOURCE FAILURE

Depending on link quality, the RP’s video could become unusable. If this should occur and it
does not appear that the video quality is getting any better have the LP take control of the
aircraft. If RP’s video improves enough to continue flight have the LP give the aircraft back to
the RP or have the LP land the aircraft.

1. CONTROL - TRANSFER TO LOCAL PILOT.
2. LAND AS SOON AS PRACTICAL.

REMOTE PILOT MONITOR FAILURE

A remote pilot monitor failure is a complete failure of the RP’s video or a “black screen”
with no telemetry or aircraft video displayed. If this should occur have the LP take control of the
aircraft. If the RP cannot reset the video display have the LP land the aircraft.

1. CONTROL - TRANSFER TO LOCAL PILOT.
2. LAND AS SOON AS PRACTICAL.

ABORT

The Takeoff must be aborted if the engine or other serious failure makes the aircraft unsafe
for flight. During an abort, the pilot should go to idle and use maximum braking to ensure the
aircraft will stop on the available runway. Some runways will require an abort point due to
available runway length. An abort past the abort point may result in departing the runway
surface..

1. THROTTLE - IDLE.
2. BRAKES - APPLY.

NOSE GEAR WILL NOT RETRACT

Failure of the nose gear to retract may be an indication of a problem with the pneumatic
system or a mechanical issue with the nose gear. The RP will get an indication of the nose gear
status on the Gear Status Indicator. If the nose gear indication is in doubt have the LP visually
check to confirm the nose gear status (i.e. check gear on downwind, gear pass, etc.). In any case,
the exact position of the gear must be determined. If the gear is currently in the landing
configuration, do not attempt to recycle. Recycling the gear may cause this situation to
deteriorate.

1. GEARPOSITION - VERIFY.
2. GEAR-DO NOT ATTEMPT TO RAISE.

3-2
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LP should place the Gear switch in the Down position on the LP handheld controller, in
case a handover is accomplished

3. AIRCRAFT — LAND NORMALLY
4. CONTROL - TRANSFER TO LOCAL PILOT, AS REQUIRED.

LANDING WITH NOSE GEAR RETRACTED

The LP should perform this landing. During landing roll, attempt to hold the nose off as
much as possible to minimize damage to the aircraft. Attempt to land normally and minimize
braking as much as possible. Use rudder control as long as possible to maintain centerline.

1. AIRCRAFT - LAND NORMALLY.
2. BRAKES - MINIMIZE USAGE.
3. CENTERLINE — MAINTAIN.

ENGINE FAILURE DURING TAKEOFF ROLL

Engine failure may be indicated by, but is not limited to: Local Pilot hears a change in the
normal engine noise, decreasing or unresponsive RPM and depleting battery voltage. LP will
take control and apply Boldface. The RP will set the throttle to idle and maintain centerline until
LP has positive control of the aircraft.

1. ABORT - PERFORM.
2. FLAPS - RETRACT.

ENGINE FAILURE

Engine failure may be indicated by, but is not limited to: inability to maintain altitude,
decreasing or unresponsive RPM and depleting battery voltage. For engine failures immediately
after takeoff or at low altitudes (400ft or less), there may not be sufficient time to execute the
entire checklist while airborne. If possible, land on a runway or other prepared surface. When
landing off the airfield, plan to land straight ahead and wings level. Prioritize actions to
minimize collateral damage or injury to personnel on the ground. RP will initiate Boldface until
LP has control of the aircraft. The LP will take control and ensure the Boldface is complete.

1. AIRSPEED -50KTS.
2. LANDING SITE - SELECT.

Low MOTOR BATTERIES DURING FLIGHT

Pilots should check the health status of the batteries during initial take off and touch and goes
by watching the battery voltage indicators on the Power Distribution Panel. Normal battery
voltage is 16.8 — 14.0, Cautionary (proceed to landing) 14.0 -13.0, and Warning (land

3-3
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immediately) less than 13 volts. If equipped with an RPM readout, RPM’s should be above 5600
at full power. If the RPMs are not reaching 5600, it is possible you might have a bad battery
especially if you have just taken off or the flight timer is not about to expire. A higher than
normal throttle setting is another possible indication of low battery voltage. Prior to flight,
battery voltage is checked and should correspond to an expected flight time under normal load.
The Local Pilot will monitor flight time with a timer on the Local Pilot Hand Controller.

IF THE AIRCRAFT IS IN IMMEDIATE POSITION TO LAND:
1. LAND AS SOON AS POSSIBLE.

IF NOT IN AN IMMEDIATE POSTION TO LAND:
2. CONTROL - TRANSFER TO LOCAL PILOT.
3. LAND AS SOON AS POSSIBLE.

4. PREPARE FOR ENGINE FAILURE.

Low Avionics Batteries During Flight

Avionics batteries are independent of the motor battery system. Avionics battery voltage is
indicated on the Power Distribution Panel. Two batteries provide a redundant power source to
avionics components. Normal battery voltage is 12.5 — 11.0, Cautionary (proceed to landing)
11.0 -10.0, and Warning (land immediately) less than 10 volts. In the event that either battery
indicates Cautionary voltage, the aircraft should land as soon as possible.

IF THE AIRCRAFT IS IN IMMEDIATE POSITION TO LAND:
1. LAND AS SOON AS POSSIBLE.
IF NOT IN AN IMMEDIATE POSTION TO LAND:

2. CONTROL - TRANSFER TO LOCAL PILOT.
3. LAND AS SOON AS POSSIBLE.

Rudder Pedal Failure

If the RP suspects or believes the rudder pedals are compromised or cannot safely control the
aircraft.

1. CONTROL - TRANSFER TO LOCAL PILOT
2. LAND AS SOON AS PRACTICAL

3-4
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LOSS OF CONTROL

If the aircraft is not responding to the RP’s control inputs over the 900 Mhz Datalink transfer
control to the LP. If the aircraft is not responding to the LP’s control inputs over the 2.4 Ghz
Control link transfer control to the RP. In the event of a Total Loss Link, neither the LP nor RP
will have control of the aircraft. In this situation, the aircraft will fly its lost link logic and will
initiate its Return to Home logic. The aircraft will fly direct to its Return to Home point until
either link can be established or the motor batteries are depleted. The RP/LP will continue to
attempt recovery of the aircraft until impact.

1. CONTROL - TRANSFER TO LOCAL PILOT/REMOTE PILOT.
2. LAND AS SOON AS POSSIBLE.

Autopilot Failure

An autopilot failure may present itself much like a loss of control event. If the aircraft does not
respond to the RP’s control inputs over the 900 Mhz link or if the aircraft exhibits unusual
behavior in the autonomous modes (Stabilized, Circle or Return to Home) transfer control to the
LP.

1. CONTROL - TRANSFER TO LOCAL PILOT.
2. LAND AS SOON AS POSSIBLE.

LOCAL PILOT CONTROLLER LOw BATTERY

In the event of a low battery condition with the LP controller or if the flight integrity of the
controller is in question land the aircraft.

1. LAND AS SOON AS POSSIBLE.
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Chapter 4
Normal Procedures
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INTRODUCTION

Section 4 provides procedures and amplified instructions for normal operations using
standard equipment.

A checklist step with the (LP, RP) symbol requires that both need to accomplish the step or
positive communication is needed to ensure the step is completed.

A checklist step that does not have a symbol behind it means the LP or the RP, depending on
who is flying, needs to accomplish the step.

Some pre-flight inspection videos have been included with this manual to provide further
clarity.

PREFLIGHT INSPECTION

1. Ensure internet connectivity is adequate (if equiped):
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a. Conduct internet speed test — if necessary (www.speedtest.net)

i. Select aircraft location on the map, the test will begin
ii. Look for a minimum 3 MB download
iii. Upload minimum is 512k
b. Power/Ready light — Green and Steady
c. Link/10/100 — Amber and Steady
d. Activity light — Green and Steady
e. Rx Light— Green and Steady
2. External inspection

a. Overall inspection — cracks, delaminating or physical damage/dents/dings to
wings or fuselage

b. Flight controls free of obstructions and hinges secure

c. No obstructions around propeller or area behind propeller

d. Check prop mounting. Ensure prop/spinner are tight and spins freely.

e. Check tire condition

f. Move aircraft back and forth make ensuring tires are free and not dragging
3. Internal Inspection

a. Inspect fuselage

i. Check interior for FOD

ii. Ensure no obstructions to retraction of nose gear
iii. Check electrical connections (deans connectors, servo connectors, etc.)
b. Ensure nose gear and brake air system pressures are minimum of 50 psi, 100 psi is
desired. If adding air is necessary, monitor gauges closely after servicing to
check for leaks in the systems.

c. Check Lithium Polymer batteries are charged: 4.0 to 4.2 Volts per Cell
d. Turnon local pilot controller (2.4 GHz controller):
i. Verify appropriate program and voltage setting (10.0V or greater)
ii. Verify the gear lever is down, brakes are off, and throttle to idle
e. Turn on aircraft main power switch (powers up receiver and servo’s):
i. Check voltage regulator fans come on

ii. Check regulated voltage to receivers (6.1V on any 3 pin servo connectors)



http://www.speedtest.net/
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iii. Verify all four remote receivers are on and checked in and indicator light
is on

iv. Check Digital Data Recorder for errors (should be zero)

v. Power up Aircraft Avionics (connect deans ultra-connector to Lipo 3 cell
battery)

1. RP confirm the Red X disappears over all GCS screens.

2. Message of “UAV Link Active” will appear in the message
windows on the primary HUD and Standby Instrument Panel.

vi. Leave Electronic Speed Control (ESC) Disconnected

vii. Allow for Autopilot to Boot and Calibrate. RP check in either Primary or
Standby Instrument Panel message panel area for the auto pilot to
sequence between BOOT, CALIBRATING, and ACTIVE.

viii. Check onboard avionics battery voltages in the GCS. Avionics battery
voltages are located on the Avionics Bus Power panel of the Standby
Instrument Panel. Normal avionics voltage is 12.8-11.0 for flight.

f. LP engage Brakes, listen for pneumatic pressure to main wheel hubs
i. LP will attempt to roll the aircraft and confirm Brakes are On.
ii. RP will confirm presence of “B” between the gear status indicator.
g. Motor and Electronic Speed Controller connection check:
i. Connect battery power source to motor, (“Deans” connectors)
ii. Listen for 12 beeps from ESC, (4 from each of the three battery packs)
h. Flight control check (LP):
i. Ensure control/trim surface movement is free and correct
ii. Check rudder mixing with aileron movement
iii. Ensure correct rudder movement with yaw creates proper gyro operation
iv. Motor spool check:

1. Move throttle to engage motor (run up engine to make sure it spins
free and correct)

2. Check motor and propeller for normal operation
3. Backtoidle
v. Gear swing check
1. Hold nose off ground
2. Actuate nose gear
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3. RP will confirm nose gear indications

i. Recheck nose gear and brake air systems. Refill as required. Notice the
difference in pressure. (50 psi Min for takeoff not more than 20 psi difference
from initial reading)

j. Attach canopy
k. Brakes Off
I. Flaps set to 30° check rigging and back to 15° for takeoff

m. Throttle Control — As required for internet flight. If not flying via over the
internet and not utilizing the 900 MHz datalink this step is NA.

i. Calibrate as required (RP). (when GCS is first powered up this step needs
to be accomplished)

ii. Throttle full forward and then back to idle
n. Flight Control Check (RP):

i. Transfer control to remote pilot, (ensure throttle is idle prior to transferring
control). LP will transfer control to RP via the LP controller. The RP will
select “Local Control” on Standby Instrument Panel.

ii. Ensure control/trim surface movement is free and correct
1. Flaps settings 0°, 15 °, and 30 °. LP will confirm movements.
2. Set 15 ° for takeoff.
3. Trims check and set against LP trim settings
iii. Check rudder mixing with aileron movement
iv. Ensure correct rudder movement with yaw creates proper gyro operation

v. RP will engage Parking Brake, ensure “B” symbol is present on gear
status indicator.

1. LP will attempt to roll the aircraft and confirm Brakes are On
vi. Lights and Transponder check.

1. Lights On and then Off

2. Transponder set to Standby
vii. GPS Position

1. Ensure GPS has 3D fix.

2. Verify aircraft Lat/Long on field location and on Map

3. Verify aircraft elevation
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viii. Motor spool check:

1. Move throttle to engage motor (run up engine to make sure it spins
free and correct)

2. Check motor and propeller for normal operation
3. Backtoidle

iX. Gear swing check
1. LP hold nose off ground
2. RP actuates nose gear
3. RP confirms nose gear indications

X. Video - latency and quality check, as required

1. Move rudder control
2. Watch video for nose movement

xi. Brakes Off

xii. Transfer control to local pilot, as required

TAXI
1. THROTTLE - AS REQUIRED (LP, RP).

Keep taxi speed to a brisk walk and look for indications of a nose gear, main wheel or
brake problem

2. AIRCRAFT INDICATIONS - CHECK (RP).
a. Check Indicated airspeed against Ground speed and ensure good readings.
b. Check heading of aircraft with a known headings.
c. Check horizon bar to ensure proper indications.
3. AIRCRAFT DISTANCE/DIRECTION TO HOME - CHECK (RP).
Ensure Home Position is set and check distance and direction to home is accurate.
4. NOSE WHEEL RESPONSE - CHECK (LP or RP).
Ensure proper movement of the nose wheel while taxiing.
5. BRAKES — CHECK (LP or RP).

If taxing on 900 MHz link the RP has control of the brakes. If taxiing on 2.4 GHz link
the LP has control of the brakes. RP will need to coordinate with LP to check the brakes
while taxiing.

6. VIDEO - CHECK (RP)
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RP should note any latency, alignment, quality or clarity issues with the video.

NAV MISSION WAYPOINTS - SET, AS REQUIRED (RP).
FENCE - SET, AS REQUIRED (RP)

HANDOVER (GROUND)

1.

BRAKES - APPLY (LP, RP)
CONTROLS - CLEAR (LP, RP)
THROTTLE - IDLE (LP, RP)
HANDOVER - PERFORM (LP, RP)

LP depress control button on LP local controller and verbalize exchange of aircraft to RP.
If RP is handing over to LP, RP will ensure controls are clear and throttle is idle and then

verbalize when the LP can take the aircraft.
CONTROLS - CHECK, AS REQUIRED

This step is only needed if the controls need to be checked again. RP cycle tails, ailerons,
rudders, nose wheel steering, check trims, and engine spool. RP will clear controls and
engine spool with LP prior to activation. LP should confirm controls moved correctly

prior to taking the aircraft back from the RP.

TAKEOFF

1.
2.

3.

G

6.

FLAPS — 0° - 15° (15° preferred) (LP,RP)

RETURN TO HOME POINT - SET (RP).

Ensure the Return to Home Point is updated prior to takeoff.
LIGHTS — ON (RP).

TRANSPONDER - ON (RP).

MESSAGE PANEL - CHECK (RP).

Ensure no flight critical messages are present.

BRAKES - RELEASE (LP, RP)

TIMER - START (LP,RP)

Start a timer for the flight to track battery duration for the sortie.

OBSERVER - READY, AS REQUIRED
CLEARED FOR TAKEOFF - (LP)
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10.

THROTTLE - FULL

Pilot will set throttle to half initially for a few seconds and then to full power. This will
help to ensure the nose of the aircraft does not come off the ground prematurely.
Maintain runway centerline while accelerating to rotation speed.

. ELEVATOR CONTROL - LIFT NOSEWHEEL (at 35 - 40 KIAS)
. CLIMB AIRSPEED - 50 - 55 KIAS (FLAPS 15°)

. FLAPS — UP, AS REQUIRED (LP, RP)

. GEAR - UP, AS REQUIRED (LP, RP)

. THROTTLE - AS REQUIRED (LP, RP)

NORMAL CLIMB

During initial climb both pilots will check for normal aircraft response, RP will note video
quality for anomalies and ensure the telemetry is functioning properly.

1.
2.
3.
4.

AIRSPEED - 50 - 60 KIAS
THROTTLE - 4000-4500 RPM

FLAPS — UP, AS REQUIRED (LP, RP)
GEAR - UP, AS REQUIRED (LP, RP)

CRUISE

1.

N

3.

G

AIRSPEED - 55 - 65 KIAS

THROTTLE — 4000-4500 RPM

ELEVATOR/TRIM CONTROLS — ADJUST AS REQUIRED (LP, RP)
FLAPS - 0° (LP, RP)

GEAR - UP (LP, RP)

MESSAGE PANEL — CHECK (RP).

Ensure no flight critical messages are present.

HANDOVER (AIRBORNE)

1.
2.

THROTTLE — MATCH (LP, RP)
HANDOVER - PERFORM (LP, RP)
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It is recommended this procedure be performed while the aircraft is straight and
level.

LP turns control over to the RP and will verbalize exchange of aircraft to RP.
If RP is handing over to LP, RP will verbalize when the LP can take the aircraft.

3. AIRCRAFT CONTROL - CHECK (LP, RP)

This step should be accomplished to ensure either the LP or the RP has control of
the aircraft after the Handover.

DESCENT

1. AIRSPEED - AS REQUIRED (LP, RP)
2. FLAPS - AS REQUIRED (LP, RP)
3. GEAR - DOWN, AS REQUIRED (LP, RP)

BEFORE LANDING

1. AIRSPEED - AS REQUIRED (LP, RP)
9. FLAPS - AS REQUIRED (LP, RP)
3. GEAR - DOWN (LP, RP)

NORMAL LANDING

Prior to landing, if RP is performing the landing they will announce type of landing and the
LP will acknowledge by repeating type of landing. i.e. RP “Full Stop”, LP repeats “Full Stop”

1. AIRSPEED - 45-50 KIAS (Flaps UP)
9. FLAPS — AS REQUIRED (0°- 15° - 45-50 KIAS)

(30° - 40-45 KIAS)
3. TOUCHDOWN SPEED - 37- 40 KIAS (Flaps 0°- 30°)
4. TOUCHDOWN — MAIN WHEELS FIRST
LANDING ROLL — LOWER NOSEWHEEL GENTLY
6. BRAKING — MINIMUM REQUIRED (LP, RP)

G
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BALKED LANDING

In the event of a nosewheel first or tail first landing, execute a go-around. Any attempt to
salvage the landing may result in aircraft damage. To go around, set and hold a climb attitude on
the control stick, while advancing the throttle to full power. If the aircraft is on the runway and
damage is suspected, consideration should be given to an abort. Be sure the aircraft is on the
ground before allowing the nose to lower.

1. CONTROL STICK - ATTAIN CLIMB ALTITUDE
2. THROTTLE - FULL FORWARD

3. CLIMB SPEED - 50-60 KTS

4. FLAPS - RETRACT TO 15°, IF REQUIRED (LP, RP)

AFTER LANDING

1. Throttle — As required.

Approximately 2100 RPM is a good taxi speed. Excessive RPM might indicate a nose
gear, main wheel or brake problem.

2. Check nose wheel response
Ensure proper movement of the nose wheel while taxiing.
3. Handover — perform as required (LP, RP).
4. System Shutdown Post Flight
Brakes On
External Check

S

o

Check fuselage, wings and tail for cracks, delaminating or physical damage.

o

Check landing gear for general condition and security
Tire condition
f. Check antennas, pitot/static ports and Propeller for condition and security
5. Internal Check
a. Canopy off
b. Check interior for loose connections or loose objects
c. Check Digital Data Recorder for errors
d. Check difference in air pressure to 100 psi
6. Disconnect batteries from motor.
7. Brakes Off.
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8. Awvionics disconnect batteries.
9. Turn off aircraft main power switch (kills power to servo’s)

10. Turn off local pilot controller (12x)

4-10
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Flight testing to develop performance envelope has not been completed.

Electrical Power Normal Cautionary Warning Remarks
Motor Batteries 16.8-14 Volts 14.0-13.0 Volts Less than 13 Draining battery
Volts less than 12 Volts
may result in
permanent damage.
Avionics 12.8-11.0 Volts 11.0-10.0 Volts Less than 10 Draining battery
Batteries Volts less than 9 Volts
may result in
permanent damage.

Figure 5-1, Electrical Power Voltages

NOTE: DRAINING THE BATTERIES LESS THAN 3 VOLTS PER CELL MAY CAUSE PERMANENT BATTERY

DAMAGE.

5-1






Section 5
Performance

Sandstorm S® Operating Handbook
Electric Series

Lo
o

Lim.
I

it i
?"f
E

H
i
i
i

HEADWIND :DOMPC'N ENT H
&

tanline
W
H=
Ho

TET

i ¥

i § s
i i | i

1N

HE 10 HEH 20 HEE 30 T 40 3 505 60

CROSSWIND COMPONENT

TR TR T e T e T T e T e v e W e e

Figure 5-2, Crosswind Component

5-2






Section 6 Sandstorm S? Operating Handbook
Weight & Balance/Equipment List Electric Series

Chapter 6

Weight & Balance/Equipment List

INTRODUGCTION 1.1ttt tttttteessitteeeesssstbeeeessssstaeae s s sntsaeae s s snsse e e e s s snsaa e e e e s anbsseeeessnsaneaeesnnnees 6-1
AIRCRAFT WEIGHING PROCEDURES .......uvtiiiiiiessiiiiessiieeessiseeesineessssesssnseesssssesssnsnes 6-1
AIRCRAFT WEIGHT AND BALANCE (EXAMPLE) .....ooiieiiieiie ettt 6-2
([ V1= N T 6-3
AITCIaft SEOMENT . e e e e 6-3
(€T (o8] o IR T =T [ 0 T=T o | 6-6

INTRODUCTION

The Sandstorm weight and balance program is based on actual CG balancing on the aircraft
using a CG balance “Jig” developed for Sandstorm. The design center of gravity is 25% of the
wing chord at the wing root. The following procedures will be followed when component
placement is changed or a change in basic configuration is made, (typically a change in
components, as the design of Sandstorm will not be changed)

AIRCRAFT WEIGHING PROCEDURES

The weight of any new component will be documented in the weight and balance section of
the maintenance documents. Each aircraft will come with an initial weight and balance sheet.
(See example below)

The aircraft component will be placed in the same location as the part being replaced or in
the case of a component being removed without replacement the ballast will be increased

The aircraft will be placed on the Balance and CG rig with the 25% Chord aligned with the
Jig and the weight adjusted until the attitude of the aircraft slightly nose low approximately 1-3
degrees. Weight may be adjusted in one of two ways

The component may be moved for or aft as necessary

Weight may be removed or added to the lead shot ballast bag which is located in the nose
section of the aircraft on the center crutch.

After establishing the CG the aircraft will be weighed and the new Weight and Balance sheet
placed in the MX Binder.

6-1
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Registration: TBD

TBD

Prepared by: Name
Company
Address

Aircraft Make:
Unmanned Systems

Model:
S3 Sandstorm

Serial No:
11-008E

Time:
N/A

Registered Owner:
Name

Address:

Basic Weight: 38.3 Ibs

Center of Gravity: 43.25 in

Previous weight and balance: N/A

Prev Wt:

Prev CG:

11-008E).

See specific aircraft book for weight and balance.

Notes: This is the initial weight and balance calculation for USI Sandstorm (Serial No:

X |As Weighed

Added / Change equipment or Stores: Weight Arm Moment
N/A N/A N/A N/A
As Calculated Moment 1656.48 G 4308
Weight 38.3 '
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Qty Component Manufacturer Model Part Number Notes
1 | Propeller Mejzlik Modellbau | E-001
21X12
1 | Motor Hacker A60-18L E- HACAG60-
18L
3-6 | Motor Battery Thunder Power 4 Cell E-002 Powers Motor Bus,
8000mAh Additional Batteries
14.8 Pro Lite Optional
1 | Elec. Speed Control Castle Creations Phoenix Ice | E-C
HV 160 SEICE160HV
1 | Receiver Controller Japan Radio JR AR12120 | U-003B
3-4 | Avionics Battery- Thunder Power 3 Cell U-RPV 2a Powers Avionics
Receiver Battery 2200mAh Bus,
11.1V Different Batteries
Optional
3 | Servo Japan Radio DS8711HV | U-004 2 Flaps, 1 Nose
Ultra Gear/Steering
Torque
7 | Servo Japan Radio DS378HV U-005 2 Elevators, 1
Digital MG Rudder, 4 Aileron
Thin Wing
Pneumatic Manifold Jet Tronics JD Valve U-A2000
Voltage regulator JR VR6010, U-VR6010 Powers Servos
7.5A, 6V
Pressure gauge Bob Violet BVM U-008
Air Cannister Bob Violet U-AIR4239
Nose Gear Retract Bob Violet BVM Nose | U-A2001
Retract
1 | Nose Gear Strut Accurate Models U-007
1 | Video Camera DPCAYV 480-Line S3-011 Fixed Nose Camera
CCD or
equivalent
10 | Matchbox Japan Radio MatchBox | U-013
JRPA900
1 | Video Transmitter COoTS 5.8 GHz S3-160
200-600mW
Transmitter
1 | Main Landing Gear Custom U-015
Assembly
2 | Wheel Pant Custom U-AC_1783
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1 | Autopilot Arduino Based APM 2.0-2.5 | S3-110 Autopilot providing
Autopilot advanced
navigation and
safety features
1 | Commandand SSS 39-40-001 | S3-120 Command and
Control Board Control board
provides redundant
safety features and
expandable
I0/Communication
s
1 | Arduino 4 Channel Songle SRD-05VDC- | S3-160 Provides power
5V Relay Module SL-CX4or control to onboard
equivalent equipment.
1 | Mode S ADB-S Out Sagetech XPS-TR S3-130 Transponder allows
Transponder UAV to be seen by
ATC and ADB-S In
Transponders.
1 | 900 MHz Wireless Digi International XBee 900 S3-140 Provides redundant
RF Module Pro/900HP aircraft control in
or addition to
equivalent telemetry.
Alternate 5.8 GHz
Digital downlink
under
consideration.
1 | Articulated Half Digi International A09-HASM- | S3-141
Wave 2.1 dBi 900 675
MHz Antenna
1 | White Anti-Collision Aveo Engineering A09-1107- | S3-151 Provides additional
Light 00362 visibility/safety.
Mounted on lower
fuselage.
1 | Red Anti-Collision Aveo Engineering A09-1107- | S3-152 Provides additional
Light 00277 visibility/safety.
Mounted on upper
fuselage.
1 | Pitot tube/Airspeed | 3DRobotics/ MPXV- S3-112 Board mount
sensor Freescale 7002DP pressure sensor for
Semiconductor airspeed indication
1 | GPS Antenna COTS Ublox LEA- | S3-115 GPS Receiver
6H/
MediaTek
MT3329 or
equivalent
1 | Triple Axis 3DRobotics/ HMC5883L | S3-113 Provides magnetic
Magnetometer Honeywell heading
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1 | Ultrasonic Range MaxBotix Inc. XL- S3-114 Provides height
Finder MaxSonar- above terrain 0-25
EZ MB1200 Ft.

A/R | 2 Conductor, 20 Allied Wire and M27500- S$3-20RC2S06 | Mil-spec M2750
AWG twisted- Cable, Inc. 20RC2S06 compliant wire for
shielded wire shielded power

transmission

A/R | 3 Conductor, 22 Allied Wire and M27500- S$3-22RC3S06 | Mil-spec M2750
AWG twisted- Cable, Inc. 22RC3S06 compliant wire for
shielded wire shielded

signal/servo
transmission

A/R | Heat shrinkable Tyco Electronics CWT-5- S3-CWT-5- Shield terminators
interconnections/Sh W122-5 W122-5 for EMI/RFI
ield terminators shielding

A/R | EMI/RFI Shielding MG Chemicals 841-340G $3-841-340G | EMI/RFI Shielding
coating for component

enclosures

1 Component OKW Industries S$3-100 ABS Plastic
Enclosure Enclosure for

Avionics
Components/
modified with
EMI/RFI Shielding
coating

1 Camera Assembly Custom U-011 Payload Camera

1 Triple video switch DPC AV CAM-SW3 S3-111 Composite video

switch 3-way

1 Spinner Cone Pete’s PET 45-EX U-PET 45-EX

1 Data Logger Spektrum SPM9540 U-009

1 Tailwheel Sullivan 1" U-353

1 Camera/Data- Thunder Power ProLite V2 | U-TPU1350-

Video Battery 3SP2

1 Turret Battery Sanyo 1800 mA U-012

pack

4 Remote Receiver Japan Radio U-016
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Qty Component Manufacturer Model Part Notes
Number
1 | Video Receiver COTS 5.8 GHz S3-260 5.8 GHz
Video
Receiver
2 | Radio Controller Japan Radio JR 12X U-019
1 | Joystick Logitech Extreme 3D | U-029 Other models
Pro optional
1 | Transmitter Japan Radio DSM1X2 U-030 2.4 GHz
1 GCS Computer SSS/Custom SSS-GCS-F $3-200
3 | Touchscreen Display | Acer T230H S3-201
Antenna Tripod Custom S3-210
1 | Radio Controller Arduino Arduino $3-211
Interface Uno
1 | 900 MHz Wireless Digi International XBee 900 $3-240 Provides redundant
RF Module Pro/900HP aircraft control in
or addition to
equivalent telemetry. Alternate
5.8 GHz Digital
downlink under
consideration.
1 | Articulated Half Digi International A09-HASM- | S3-241
Wave 2.1 dBi 900 675
MHz Antenna
1 | Industrial USB Hub COOLGear USBG- $3-212
7U2ML
1 | 64 Ft. USB Extension | PTC USBR2-20M | S3-213 Allows remote
Cable placement of
Antenna Tripod
1 | Industrial 5 Port AC | TriplLite S3-214
Power Strip
1 | Analog Video Hauppauge USB-Live2 S3-215
Digitizer
1 | Video Diversity Oracle Video U-VDC-001 | Optional equipment
Controller Diversity
Controller
1 | Video Encoder Makito Haivision U-017 Optional equipment
1 | Router Netgear ProSafe U-018U Optional equipment
FS108
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1 | Video Decoder Makito Haivision U-028 Optional equipment
1 | Rudder Pedals USI/Saitek Pro Flight U-029A Other models

optional
1 | IP to Serial Perle Iolan DS1 U-020 Optional equipment
Converter
1 | Serial to PPM Custom U-021 Optional equipment
PPM to DSM Custom U-022 Optional equipment
Converter
Data Buffer Custom U-023 Optional equipment
1 | LGT Transmitter Custom U-024 Optional equipment

Minimum Equipment List : Obsolescence and Legacy Equipment:

All equipment procured as replacement shall be form, fit, function replacements that meet the
minimum performance and reliability criteria of the equipment presented above. Equipment may
at times be procured from an alternate Original Equipment Manufacturer (OEM) should the
original OEM no longer support the existing equipment configuration requirements.
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INTRODUCTION

Sandstorm is a relatively small-scale system requiring very little in the way of maintenance,
inspections, or systems coordination in order to operate. The Sandstorm Unmanned Aircraft
(UA) is a battery operated pusher prop plane that is easily rolled out onto the airstrip by hand.
Maintenance and inspection associated with engines and fuel tanks are nonexistent. Ground

7-1





Section 7 Sandstorm S? Operating Handbook
Airplane & Systems Descriptions Electric Series

maintenance systems are comprised of battery chargers. There are several ways to operate the
Sandstorm aircraft, which will be further discussed in the Data Links section. The Remote Pilot
(RP) operates and controls the vehicle via the GCS. In normal operation the RP is the Pilot in
Command (PIC). The Local Pilot (LP) operates the aircraft using a hand held 2.4 GHz
controller—standing adjacent to the takeoff site and maintaining visual line of sight of the
aircraft at all times. The LP functions primarily as a safety back up— the handheld controller has
a safety switch that allows the LP to override both the onboard Auto Pilot and the RP and take
direct control of the UA.

Alrcraft

Airframe/Fuselage

The aircraft itself is a single wing, all composite, battery powered “pusher prop” aircraft with
high aspect-ratio wings, a Y-form tail, and tricycle landing gear utilizing a fixed main unit and
retractable nose unit, see Figure 7-1. The UA measures 15” X 8’ and weighs less than 40 Ib.

The Sandstorm fuselage is built using semi-monocoque design. It contains a central crutch
made from a composite of & inch plywood between fiberglass and carbon fiber laminates. The
bulkhead core is carbon fiber laminated % inch plywood. The aircraft landing gear is machined
6061 aluminum and high-strength carbon fiber tubing. The wings are also a monocoque design
with enclosed truss-work and composite skins. Several design features in the Sandstorm UA

provide the necessary
margin of safety between

Left Elevator

et expected and critical
ailplane . .

_ _ flight loads. These design
Right Right Left Left .

Outboard  Inboard Right Left Inboard  Outboard features include the use
Aileron Aileron Flap Aileron Aileron Of tru SS-WO rk an d

— — ]| composite skins for the
wings, semi-monocoque
construction  for  the
fuselage, (which
withstand significant
lateral, longitudinal, and
torsion forces) and the

—

use of specialized

Figure 7-1, Sandstorm .
E hardware (designed for

the 200+ knots of R/C
hobbyist turbine aircraft) to attach the full-flying tail surfaces to the fuselage and increase the
stiffness of the structure. The strength of the mechanical linkage used to move the control
surfaces prevents any additive harmonic from control surface instability at the speeds the
Sandstorm UA will fly.
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Flight Controls
Onboard Receiver and Avionics Systems
JR12222.4Ghz
Receiver/Controller
JR1222
Voltage JR1222
Regulator Voltage
Regulator
Brakes
Nose Ge?r Pneumatic
Pneumatic Valves
Valves
Digital Data
Recorder

AR T 0.‘

Nose Gear Brakes
Fill Port Fill Port
PS8l Gauge PSI Gauge

Figure 7-2, Onboard Systems, Receiver.

The Receiver/Controller onboard the Sandstorm UAV provides the 2.4 GHz control link to the
UAYV and through four remote antenna assemblies mitigates signal loss. The Receiver/Controller
is powered by the 2 VVoltage Regulators depicted in figure 7-2 and provides power to the various
control surface servos. The Pneumatic VValves operate the Nose Gear extension/retraction and the
Brakes/Parking Brake. Both Pneumatic systems have an associated Gauge and fill port. Normal
operating pressure is 100 psi. Digital Data Recorder provides post-flight data on signal loss for
the 2.4 GHz receiver separate and redundant to data logs recorded to GCS over the 900 MHz
link.
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Figure 7-3, Avionics Systems

Matchbox Controllers

Figure 7-4, Servo Linkage
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Aft (or optionally on a shelf above and
within an RFI/EMI shielded enclosure)
of the Receiver/Controller are the
Avionics Systems, Figure 7-3. These
are comprised of an Autopilot Board,
Command and Control Board, Serial
Converter Board, Mode S
Transponder, and 4 Channel Relay
Board. All signal and power
interconnects pass through the
associated cabling and intermediate
connectors.

Sandstorm uses JR Matchbox
controllers to adjust and match servo
travel allowing for precise digital
control of individual servos, as
depicted in Figure 7-4. They
compensate for variations in the servos
linkage geometry and servo travel
variations. They allow for adjustments
for varying servo neutral positions.
The MatchBox plugs into any channel
of a receiver that is driving more than
one servo. Up to four servos can then
be plugged into it and independently
adjusted, using a simple selector dial
and Increase/Decrease buttons on the
MatchBox unit itself.





Section 7 Sandstorm S3 Operating Handbook
Airplane & Systems Descriptions Electric Series

Flaps System

The Flaps can be controlled by either the LP via the handheld controller or the RP through
the GCS. The only settings are 0, 15 or 30 degrees and are displayed to the RP on the Standby
Instrument Panel. Normal takeoff setting is 15 degrees, while landings can be done with any of
the 3 settings.

Landing Gear/Brake System

The pneumatic system
onboard the Sandstorm UA
includes the nose gear and the
brakes. Figure 7-5 shows a

Nose Gear

_ Air Reservoir top view of the nose gear

—E‘f?ar“_' : ; system. The air canisters tha_lt
L= | supply the gear and brakes sit
Steering| Gl { beneath the LiPo batteries and
.‘LinkaQEI o = _ are filled using the magenta

colored ports seen in Figure 7-
2. The Landing Gear and

Brakes

Air Reservoir \ Brakes can be controlled by
either the LP via the handheld

controller or the RP through
the GCS. The Nose Gear
Indicator and Brakes are

Figure 7-5, Landing Gear and Pneumatics. displayed to the RP on the
Standby Instrument Panel.

Propeller/Propulsion System-Motor/Electronic Speed Controller

The propeller is a three bladed 21 inch diameter composite propeller with a fixed 12 degree
pitch. The propeller is made in Germany by Mejzlik Modellbau, see Figure 7-6.

Sandstorm 11-008E is powered by German made Hacker brand A60-18L Brushless Electric
Motors capable of 2600 Watts for 15 seconds. When Configured with a 21 inch diameter
propeller set at a 12 degree pitch, the motor is capable of exceeding 6000 RPM. A photograph
showing the motor and ESC is shown in Figure 7-6.
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Figure 7-6, Propeller, Motor and ESC configuration.

The motor is paired with a solid state digital Electronic Speed Control (ESC) that operates on
a discreet battery system and exhibits automatic shut-off in the event of high current or low
voltage. The ESC receives commands from the aircraft receiver controller and adjusts power to
the motor affecting RPM and output power. The ESC is capable of 160 A, which is more than
2.5 times the 59 A the system uses at full throttle. A photograph showing the motor and ESC is
shown in Figure 7-6.
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Electrical System

The Electrical System of the Sandstorm UA consists of a nominal setup of 5-8 LiPo batteries
powering a Motor Bus and an Avionics Bus (Figure 7-7). The Motor Bus normally consists of 3-
6, 4 cell, 14.8 Volt, 8000 mAh batteries. The Avionics Bus is powered by 2, 3 cell, 11.1 Volt,
4000 mAh LiPo Batteries (with an option for a third for 12V). The Avionics batteries provide
12V to the Transponder, Anti-Collision Lights, Video Transmitter, and Camera. The Avionics
Batteries power two redundant 5V Voltage Regulators that power the Autopilot and Command
and Control Board and two redundant 6V Voltage Regulators that power the Servos. Voltages on
both busses are indicated on the Power Distribution Display on the Standby Instrument Panel
(see page 7-14, para 9 and 10 for further discussion of bus power indications). Motor Bus (Figure
7-8) also indicates current draw on Motor Batteries. At max throttle the current draw on the three
8000mAnh batteries will be around 24 Amps. Power Distribution Panel is color coded to provide
visual cues on bus health. Grey bus bars indicated bus is not powered. Green Indicates bus is
powered and voltages are good. Amber bus bars indicate bus voltages are getting low as a
caution. Red indicates bus voltages are critical. The bus voltages are tied to the Master
Caution/Master Warning System and either an amber cautionary voltage or a red warning
voltage level will generate a Master Caution or Master Warning.

Vs N
Deans Deans

) SV Vohage
. Connectar | Connector E{> e 5 >
Ardufilot

B\ Voltage Alleron Servos
Regulator

% Elevator Servos
Video Xmitter ideo Camera Anti-Collision
Lights
JR AR1201D "

=

Main Recelver Rudder Servo

Relav Cor\t oller
Mosa Wheel

Command and Contral
Board

Steering Servo

BV Voltage
Regulator Flap Servos

. Deans Deans 5V Voltage 900 MHz Radio
BelE Connector | Connector Regulator oy

L)

Figure 7-7, Avionics Bus Power Distribution Diagram
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5 Cell 14.8v/
BO00MAh LiPo
Battery

% Cell 14.8v/
BD00mAh LiPo
Battery

{

Deans Deans ESC 160 HV Max 50V Hacker A160-18L
Connectars | Connectors 160 Amps Electric Motor

5 Cell 14.8v/
BOO0mAR LiPo
Battery

Figure 7-8, Motor Bus Power Distribution Diagram (depicts 3 battery setup, optional 6 batteries not shown)

Sensors
GPS Data
GPS information comes from an “off the shelf” GPS receiver.

Pitot Static System

Sandstorm uses an “off the shelf” pitot static system. Provides airspeed displayed on HUD
and Standby Instrument Panel.

Sonar Altimeter

Sandstorm Utilizes a MaxSonar Ultra Sonic Range finder to provide height above terrain to
25 feet with a 0.75 inch resolution.

Barometric Altimeter

Sandstorm utilizes a high resolution “off the shelf” Barometric Altimeter. Sensor is
temperature compensated and provides 10cm resolution with a pressure range of 10 to 1200
mbar. Barometer provides aircraft Altitude displayed on HUD and Standby Instrument Panel.
Barometric Altimeter is integrated with Autopilot.
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IMU

Sandstorm utilizes a “off the shelf” six axis (3 axis accelerometer/3 axis gyroscope) inertial
measurement unit that provides attitudinal and velocity information about the aircraft. This
drives the pitch and roll ladders on the HUD and Standby Instrument Panel as well as the Rate of
Climb indicator. IMU is integrated with the Autopilot.

Digital Compass

Sandstorm utilizes a “off the shelf” three axis digital compass to provide heading information
to the HUD and Standby Instrument Panel. Magnetometer is integrated with Autopilot.

Data Collection

The GCS has the ability to record several flight parameters (airspeed, altitude, attitude,
heading, GPS position, etc.) that can be used to recreate the flight. These flight parameters are
recorded in a local file in the GCS and are created every time the auto-pilot is initialized. These
files are recorded in raw data and can be downloaded to recreate the flight.

An additional digital data logger is also located on board the aircraft (Figure 7-2). The
purpose of this additional data logger is to monitor the rate of data transmission to and from the
controller. Each of the four redundant receivers should typically receive 45 packets of
information per second (Pkt/s). The logger records the rate of data transmission as well as
“Fades” and “Holds”. A Fade is a single missing packet on all four receivers simultaneously. A
Hold is 45 consecutive Fades, which is one second of missing data. This data is analyzed after
each flight.

Safety Systems

Transponder System

The Sandstorm S3 is fitted with a Sagetech Mode S ADS-B Out Transponder, see Figure 7-9.
The transponder is integrated with an Altitude Encoder and is capable of operating up to
50,000ft.
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Figure 7-9, Sagetech Mode S ADS-B Out Transponder

When the xpndr button is activated “On”, the large “X” over the transponder dialogue box
disappears and the pilot can then make inputs to the transponder, see Figure 7-10. The
transponder dialogue box has several buttons and a keypad to operate the transponder. The
buttons include Standby, On, Altitude, and Identification. Once the pilot touches the transponder
code window, a key pad presents itself and allows the pilot to input a specific transponder code.
Once the transponder code is input by the pilot, the key pad disappears and the code is viewed in
the transponder code window. The transponder code is presented on the HUD and is discussed
further in the HUD section.

TRANSPONDER
sTBY on a SIS

ACTIVE

IDENT

1200

AP MODE SELECT

MANUAL STAB CIRCLE RTH

Figure 7-10, Transponder and Keypad
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Aircraft Lighting System

The Sandstorm S8 aircraft is fitted with a 2 LED type strobe lights and are controlled by the
pilot, see Figure 7-11. The top strobe light is red in color and is mounted on the top of the
fuselage prior to the air scoop and the bottom strobe light is white in color and mounted just
forward of the main landing gear.

Figure 7-11, Aircraft Lighting System

GROUND COMPONENTS

Local Pilot Handheld Controller

The local pilot utilizes a handheld JR 12X Radio
Controller/Transmitter (Figure 7-12) to fly the UA. This
controller has been custom modified to receive and transmit the
2.4 GHz control link from either the RP or directly to the UA.
When the LP uses the handheld controller as a “buddy box”,
there will be a cord attached to the back of the JR 12X. This
cord will plug into the interface board on the antenna assembly
which allows the RP to control the UA through the 2.4 GHz
control link. If the RP is flying the UA through the 900 MHz
datalink, the LP can take control of the UA by activating the
autopilot failsafe switch, which then bypasses the autopilot and

the command and control board which reverts the UA to manual | Figure 7-12, JR 12X
control on the 2.4 GHz control link.
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Remote Pilot Station Controllers

Figure 7-13, RP Control Stick

1. Throttle Control - Is located at the bottom of the control stick and the range provides
full forward to the stop and full aft to the stop. Full forward to the stop is full throttle and
full aft to the stop is idle.

2. Control Stick - The control stick allows the pilot to control aircraft roll and pitch.
Moving the control stick forward causes the aircraft nose to pitch downward. Moving the
control stick aft causes the aircraft nose to pitch upward. Moving the control stick to the
left causes the aircraft to roll to the left. Moving the control stick to the right causes the
aircraft to roll to the right.

3. Trim - Allows the RP to trim the ailerons and elevator. Rudder trim is not available.
The RP controls the trim if operating under the 900 MHz datalink and if operating under
the 2.4 GHz control link, the LP operates the trim.

4. Stabilized Mode - Once the RP presses the button, the associated autopilot mode on the
Standby Instrument Panel will change from a dark gray to a lighter gray and the aircraft
will fly straight and level with no input from the pilot. Once the RP makes inputs to the
control stick the aircraft will respond to their commands until the RP releases pressure on
the control stick. This function only works while operating under the 900 MHz datalink.

5. Return to Home - Once the RP presses the button, the associated autopilot mode on the
Standby Instrument Panel will change from a dark gray to a lighter gray and the aircraft
will fly to the designated “Return to Home Point” designated by the pilot and then circle,
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provided the RP loaded a Return to Home Point prior to takeoff. This function only works
while operating under the 900 MHz datalink.

6. Navigation Mode - Once the RP presses the button, the associated autopilot mode on
the Standby Instrument Panel will change from a dark gray to a lighter gray and the aircraft
will fly the pre-programmed waypoints designated by the pilot on the GCS Map screen,
provided the waypoints have been sent up to the aircraft. This function only works while
operating under the 900 MHz datalink.

7. Circle Mode - Once the RP presses the button, the associated autopilot mode on the
Standby Instrument Panel will change from a dark gray to a lighter gray and circle mode is
activated. The aircraft will circle current position until the pilot takes control by activating
another mode or the aircraft depletes the batteries. This function only works while
operating under the 900 MHz datalink.

8. Trigger Control - Disconnects the autopilot and sets the autopilot mode to Manual. This
function is only available under the 900 MHz datalink. Also, when the RP reverts back to
Manual mode there is an associated audio tone indicating a change in autopilot feature.

9. Trim Neutral - This allows the RP to neutralize the trim inputs. The Standby
Instrument Panel displays the trim inputs provided by the pilot. The RP controls trim
neutral if operating under the 900 MHz datalink and if operating under the 2.4 GHz control
link the LP operates the trim.

10. Flap Position Buttons - Are located at the inner base of the control stick and allow for
0°, 15°, and 30° of flaps. 0°flaps is the button closest to the trigger, 15° is the button in the
middle, and 30° flaps is the button closest to the throttle. The Standby Instrument Panel
will display what the RP selected. The RP controls the flaps if operating under the 900 MHz
datalink and if operating under the 2.4 GHz control link the LP operates the flaps.

11. Gear Up/Down - The RP toggles the button for Gear Up/Down. The Standby
Instrument Panel will change from a dark gray to a lighter gray and the Nose Gear will
retract/extend. This function only works while operating under the 900 MHz datalink. If
operating under the 2.4 GHz control link, the LP operates the Nose Gear.

12. Lights On/Off - The RP toggles the button for Lights On/Off. The Standby Instrument
Panel will change from a dark gray to a lighter gray and display what the RP has selected.
This function only works while operating under the 900 MHz datalink.

13. Parking Brake On/Off - The RP toggles the button for the Parking Brake. The Standby
Instrument Panel will change from a dark gray to a lighter gray and the Parking Brake will
activate/de-activate. This function only works while operating under the 900 MHz
datalink. If operating under the 2.4 GHz control link, the LP operates the Parking Brake.

14. Rudder Pedals - The rudder pedals control aircraft rudder, nose wheel steering, and
brakes. While operating under the 900 MHz datalink, the RP can actuate the brakes
however if operating under the 2.4 GHz control link the brakes will be operated by the LP.
Rudder pedals are not shown.
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Figure 7-14, RP Optional Control Stick

1.

Throttle Control- Is functional full forward to the stop and full aft to the stop. Full
forward to the stop is full throttle and full aft to the stop is idle. There are no detents
for flight idle, ground idle or reverse at this time. The three buttons on the throttle
control are not functional at this time.

Flap Lever — Is located on the left side of the pedestal control and provides for 0°,
15°, and 30° of flaps. The RP controls the flaps if operating under the 900 MHz
datalink and if operating under the 2.4 GHz control link the LP operates the flaps.

Condition Lever- Is non-functional at this time.
Speed Lever - Is non-functional at this time.

Control Stick — The control stick allows the pilot to control aircraft roll and pitch.
Moving the control stick forward causes the aircraft nose to pitch downward. Moving
the control stick aft causes the aircraft nose to pitch upward. Moving the control stick
to the left causes the aircraft to roll to the left. Moving the control stick to the right
causes the aircraft to roll to the right. The four buttons and the trigger on the control
stick are not functional at this time.

Rudder Pedals - The rudder pedals control aircraft rudder, nose wheel steering, and
brakes. While operating under the 900 MHz datalink, the RP can actuate the brakes
however if operating under the 2.4 GHz control link the brakes will be operated by
the LP. Rudder pedals are not shown.

Ground Control Station (GCS)

The GCS is the primary control station; providing the RP situational awareness

and command and control interface for the UA. The S® GCS is a three monitor
environment consisting of a Map screen (Figure 7-18), a Head-up Display (HUD) screen
(Figure 7-16), and a Standby Instrument Panel screen (Figure 7-15). Flight controls
consist of a control stick, throttle, and rudder pedals. Additional system controls utilize
touchscreen “push buttons” on the three displays.
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GCS Standby Instrument Panel

36—

CTRL OVRD AVAIL

CONTROLLER LOCAL

System Information
GPS Mode RC SERVO
3d Fix Al 1507 1507

GPS Sat Count
L] Elev 1515 1515

GPS Speed
37—> om Thvot 1001

GPS Al

it Rud 1511 1511
GPS Hdg
230.33
GPS Hdop
56 ft

GEAR 1091 108

UAS Timer FLAPS 1511 1811

290627408 BKS 1971 1971

Figure 7-15, GCS Standby Instrument Panel

Gear Up Button —Retracts nose gear. Button is highlighted green when gear is
retracted.

Gear Down Button —Extends nose gear. Button is highlighted green when gear is
extended.

Parking Brake Button —This button toggles the brake set to provide a parking brake
function. Button is highlighted red when parking brake is set and “B” on the Gear
Position Indicator appears indicating Brake is set.

Flaps 0 Button —Button sets flaps to 0°. Button is highlighted light gray when this
flap setting is active.

Flaps 15 Button —Button sets flaps to 15°. Button is highlighted light gray when this
flap setting is active.

Flaps 30 Button —Button sets flaps to 30°. Button is highlighted light gray when this
flap setting is active.

Lights Button — The strobe lights are activated “On” and “Off” with a push of this
button. When the lights are “Off” the button says “Off” and it is grayed out. When
the lights are “On” the button says “On” and the color changes to a lighter shade of
gray.

Xpndr (Transponder) Button — The xpndr (transponder) is activated “On” or “Off”
with a push of this button. When the xpndr is “Off” the button says “Off” and it is
grayed out. In addition a large “X” will be displayed over the transponder. When the
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xpndr is “On” the button says “On” and the color changes to a lighter shade of gray.
In addition the large “X” will not be displayed over the transponder and the
associated buttons for the transponder will be operational.

Motor/Batt 1 Power Distribution — The batt 1 display gives the pilot the total voltage
readout of the combined sum of the motor batteries. Bus Power is indicated by the
distribution line changing color and is detected by a voltage sensor. Safe voltage is
16.8-14.0 V indicated green, low voltage is 14.0-13.0V and the color transitions to
cautionary amber. Below safe operating voltage power is less than 13V and is
indicated by a warning red color. No bus power is indicated by the line appearing
grey. Current draw is indicated in Amps to the right of the distribution line.

Avionics Bus/Batt 2/Batt 3 Power Distribution — The Avionics Bus utilizes
redundant independent 3 cell (12V) LiPo Batteries and voltage regulators to power
the Avionics equipment. The Avionics Equipment consists of the Autopilot,
Command and Control Board, 900 MHz Transceiver, 5.8 GHz Transmitter, 2.4 GHz
Receiver, and Mode S Transponder. Bus Power is indicated by the distribution lines
changing color and is detected by a voltage sensor. Safe voltage above 11V is
indicated green, from 11.0-10.2V the color transitions to a cautionary amber. Below
10.0V Bus power is indicated by a warning red color. No bus power is indicated by
the line appearing grey.

Set Home Button — The RP should designate a “Set Home” point each time they fly.
This selection will allow the aircraft, if command link is lost, to come home on its
own and orbit the designated Home point location until the pilot can establish a
command link with the aircraft. The “Set Home” selection works in conjunction with
the “return to home course display” on the pilots HUD. Once the pilot selects the
“Set Home” point, the “return to home course display” will update with a return to
home course arrow and will show what heading the pilot should take to return to
home. Concurrently, once a “Set Home” point has been selected the “set home
display” is updated as well. On ground function only. Once the Set Home point has
been designated, the MAP screen can then be used to drag and drop the Set Home
point as necessary by the RP.

Set Home Display — The set home display presents more detail to the pilot then the
“return to home course display” on the pilots HUD. The following parameters are
displayed to the pilot concerning the “Set Home” point: the designated
latitude/longitude of the “Set Home” point, bearing the aircraft needs to take to the
“Set Home” point, distance in feet and nautical miles the aircraft is from the “Set
Home” point, and elevation of the “Set Home” point.

Set Ground Alt Button — The set ground altitude button works in conjunction with
the AGL button on the pilots HUD. The set ground altitude and the working AGL
button on the HUD requires a 3D fix on the GPS. On initial system power up and
when the system is attempting to acquire a 3D fix, the GPS altitude should be verified
against a known field elevation. If the GPS altitude matches a known field elevation,
the pilot can select the ground altitude button and the AGL will provide reasonable
accuracy for the remainder of the flight. If you get less than a 3D fix or if the GPS
altitude does not match the known field elevation and the pilot sets the ground
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14.

15.

16.

17.

18.

19.

20.

21.

22.

altitude button, then the AGL functionality will not be accurate during the flight. On
ground function only.

Ground Alt Indication — Current ground altitude and is based upon GPS. Should be
verified against known field elevation to ensure accuracy per above.

RSSI — The Receive Signal Strength Indication (RSSI) offers a visual indication to
the RP on how strong or weak the 900 MHz datalink is to the aircraft. The RSSI bars
will disappear when the 900 MHz datalink reception degrades. Once the RSSI bars
go down to 2, they change color from green to yellow and this indicates the pilot
should get closer to the ground antenna assembly to maintain the 900 MHz datalink.
If the RSSI gets down to 1 bar (color changes to red) the pilot will most likely lose
command link with the aircraft.

Airborne Wind Readout — The airborne wind readout displays to the pilot which
magnetic direction and speed the wind is coming from when flying. If the winds are
3 knots or greater the airborne wind readout will display on the HUD. If the winds
are 2 knots or less the airborne wind readout will not display on the HUD. Not
shown.

Gear Indication — The gear indication display shows the pilot if the nose gear is up or
down. If the nose gear is down, the nose gear triangle will be pointed down and
green. If the nose gear is up, the nose gear triangle will be pointed up and green. A
malfunction of the nose gear will change the color from green to red. The direction
of the triangle is what was commanded and the color determines if the contact was
made on position switch located in the nose gear well. Associated with the Gear
Indication is a green letter “B” that appears when braking is active.

Ground Speed Readout —The ground speed (GS) display is positioned at the bottom
right of the airspeed vertical tape. The GS provides the pilot with a numerical readout
of the aircraft’s current ground speed to the nearest knot. The most accurate GS
readout will come from a GPS 3D fix. If the aircraft has a GPS 2D fix the accuracy
of the GS will be degraded.

Airspeed Readout - The airspeed readout is composed of up to two digits and is
displayed in a box at the center of the airspeed tape providing the aircraft’s current
pitot airspeed to the nearest knot. The pitot sensor is not accurate below 5 knots.

Artificial Horizon Line — The artificial horizon line is normally located in the middle
of the HUD between the airspeed vertical tape and the altitude vertical tape. The line
acts as an artificial horizon, raising and lowering to show the aircraft pitch angle in
climbs and dives. Further, it can pivot about its center point to show the aircraft roll
angle in turns.

Sonar Altimeter Readout — The sonar altimeter is composed of up to two digits and
will display height to touchdown information to the pilot. The sonar altimeter will
start to display height to touchdown information at 25 feet down to O feet. Once the
aircraft exceeds 25 feet, the display goes away.

Compass Scale Readout— The compass scale readout is located at the top center of
the HUD. The compass scale is a moving horizontal compass composed of 10 hash
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marks on the readout. The hash marks are each 5° apart and can have numbers
associated with them or letters if the pilot is on a cardinal heading. The box with the
numerical value and the solid triangle with the yellow line are presenting the
magnetic heading the aircraft is currently on.

Climb/Dive Ladder - The climb/dive ladder is located in the center of the HUD. It
displays the aircraft climb, dive, and roll angle when flying. The climb/dive ladder is
made up of hash marks that are separated by 2.5° above (climb) and below (dive) the
“watermark”. Every 10° the pilot will get a long hash mark and a number value until
90°. Once the aircraft has exceeded 90° in a climb or dive, the climb/dive ladder will
rotate 180° and continue to indicate pitch of aircraft.

Watermark — The aircraft pitch reference symbol (or “watermark’) is positioned at
the center point of the HUD. This provides the pilot with a fixed point on the display
referenced to the aircraft fuselage.

Bank Scale Readout — The bank scale readout is located just below the climb/dive
ladder. The bank scale is comprised of 6 hash marks and one triangle. The hash
marks are each 10° apart and the triangle is showing 0°. Bank angle is indicated by
the triangle rotating relative to the stationary hash marks.

Transponder Dialogue Box — When the xpndr button is activated “On”, the large “X”
over the transponder dialogue box disappears and then the pilot can make inputs to
the transponder. The transponder dialogue box has several buttons and a keypad to
operate the transponder. The buttons include Standby, On, Altitude, and
Identification. Once the pilot touches the transponder code window, a key pad
presents itself and allows the pilot to input a specific transponder code. Once the
transponder code is input by the pilot, the key pad disappears and the code is viewed
in the transponder code window.

AP Mode Select Buttons — The pilot can select the autopilot mode they want to fly in.
Once the pilot selects the mode, the button changes from a dark gray to a lighter gray.
There 5 different modes to the autopilot: “Manual” (fully dependent on the pilot
control inputs), “Stabilized” (the aircraft will fly straight and level with no input from
the pilot), “Return to Home” (the aircraft will fly to the designated “return to home
point” designated by the pilot and then circle), “Circle” (once the pilot presses the
“circle” button the aircraft will circle current position until the pilot takes control by
activating another mode or the aircraft depletes the batteries), and “Nav” (the aircraft
will fly the pre-programmed waypoints designated by the pilot on the GCS Map
screen).

Control Local Select Button — Sets the local GCS controls to the Active Controls.
Requires either LP consent for flying over the 2.4 GHz “budy box” or the 900 MHz
Control Link Active. Setting the 900 MHz Control Link Active automatically sets the
Local Controls Active. If multiple GCS are in use this determines which control set is
active.
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37.

sets the Local Controls to Active. As long as hand-held Failsafe is in AP mode RP at
GCS has control of aircraft. Can be overridden by LP using hand-held Failsafe.

AGL/MSL Select Button — The AGL/MSL select button allows the pilot to select
which readout they want displayed on the Altitude vertical tape. Altitude can be
displayed as Above Ground Level (AGL) or as Mean Sea Level (MSL). The AGL is
based on the initial GPS 3D fix and the GPS altitude should be verified against a
known field elevation. The AGL/MSL select button toggles from green for AGL to
blue for MSL to provide a visual cue as to which mode is active. The selection affects
indicated altitude on both the Primary HUD and the Systems Status and Standby
Instruments.

Vertical Speed Indicator — The vertical speed indicator (VSI) indicates whether the
aircraft is climb-ing, descending, or in level flight. The rate of climb or descent is
indicated in feet per minute. The vertical speed indicator has 100-ft calibrations with
numbers every 500 ft.

Altitude Readout - Altitude Indicator shows aircraft altitude in feet. Current altitude
is displayed as a number in the box while altitude trend is displayed as scrolling tape.
Display can be toggled between MSL and AGL. See AGL/MSL Select Button above.

Battery Readout — The battery readout is an indicated voltage of the 3 flight batteries.
When the battery voltage drops below a safe flight threshold the pilot will receive a
message “Battery Low” in the message panel indicating a potential unsafe condition.
This “Battery Low” message should allow for enough time for the pilot to land the
aircraft. If the pilot receives a “Battery Critical” message, the aircraft needs to be
recovered as soon as possible.

Throttle Position Readout - The throttle position readout indicates to the pilot how
much throttle they are commanding of the engine. The throttle position readout goes
from 0%, which is idle, to 100%, which is full throttle.

RPM Readout - The RPM readout indicates to the pilot how much throttle they are
commanding of the engine. Currently, the RPM readout is tied to and reflects throttle
position readout.

Message Panel — The Message Panel provides various messages on the status of the
Avionics Equipment. Messages are separated into General and Autopilot sections by
a horizontal white line. General messages appear in the top section and Autopilot
Status is indicated in the lower section. See Figure 17 for the list of messages.

System Information Area — The system information area describes the GPS health

status of the system. The GPS mode readout indicates how many satellites the GPS
antenna is receiving data from. There are three messages the system will display to
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the pilot No fix (the antenna is not receiving sufficient satellites), 2D fix (3-4
satellites which will provide latitude and longitude but no elevation data) and 3D fix
(the antenna is receiving in excess of 5 satellites, providing latitude, longitude, and
elevation). 3D fix and verified elevation is required for proper function of AGL
Altitude indication.

Control Surface Deflection Indicator — The control surface deflection indicator gives
the pilot feed-back from the autopilot on how much the pilot is commanding to the
control surfaces. Aileron and Elevator Trim is indicated as a T to the left of the
aircraft representation. Aileron Trim is indicated by the vertical bar while Elevator
Trim is indicated by horizontal bar. Degree of Trim input is reflected in Control
Surface Indication moving accordingly.





Section 7 Sandstorm S? Operating Handbook
Airplane & Systems Descriptions Electric Series
Heads Up Display

Figure 7-16, GCS HUD Display (Video Feed Not Displayed)

1.

Clock Display — The clock display (GMT) provides hour, minute and second
information to the pilot.

Timer Display — If utilized by the pilot, the timer display can show the time since the
beginning of the mission.

Timer Display Controls — The timer display controls “hot buttons” allow the pilot
start, stop or reset the timer display. These controls do not affect the GMT clock
display.

Airspeed Readout - The airspeed readout is composed of up to two digits and is
displayed in a box at the center of the airspeed tape providing the aircraft’s current
pitot airspeed to the nearest knot. The pitot sensor is not accurate below 5 knots.

Normal Checklist Selection — The Normal Checklist Selection is a “hot button”
located on the bottom left side of the HUD and is labeled “Normal Checklist
Selection.” Once selected it opens other “hot buttons” of the normal checklists to the
pilot. Once selected, the display of the desired normal checklist is presented to the
pilot on the right side of the HUD in the area labeled as “Checklist.”
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10.

11.

12.

13.

button” located on the bottom left side of the HUD and is labeled “Emergency
Checklist Selection.” Once selected it opens other “hot buttons” of the emergency
checklists to the pilot. Once selected, the display of the desired emergency checklist
is presented to the pilot on the right side of the HUD in the area labeled as
“Checklist.”

RSSI — The Receive Signal Strength Indication (RSSI) offers a visual indication to
the RP on how strong or weak the 900 MHz command link is to the aircraft. The
RSSI bars will disappear when the 900 MHz command link reception degrades. Once
the RSSI bars go down to 2, they change color from green to yellow and this indicates
the pilot should get closer to the ground antenna assembly to maintain the 900 MHz
command link. If the RSSI gets down to 1 bar (color changes to red) the pilot will
most likely lose command link with the aircraft.

Airborne Wind Readout — The airborne wind readout displays to the pilot which
magnetic direction and speed the wind is coming from when flying. If the winds are
3 knots or greater the airborne wind readout will display on the HUD. If the winds
are 2 knots or less the airborne wind readout will not display on the HUD. Not shown.

Ground Speed Readout —The ground speed (GS) display is positioned at the bottom
right of the airspeed vertical tape. The GS provides the pilot with a numerical readout
of the aircraft’s current ground speed to the nearest knot. The most accurate GS
readout will come from a GPS 3D fix. If the aircraft has a GPS 2D fix the accuracy
of the GS will be degraded.

Artificial Horizon Line — The artificial horizon line is normally located in the middle
of the HUD between the airspeed vertical tape and the altitude vertical tape. The line
acts as an artificial horizon, raising and lowering to show the aircraft pitch angle in
climbs and dives. Further, it can pivot about its center point to show the aircraft roll
angle in turns.

Sonar Altimeter Readout — The sonar altimeter is composed of up to two digits and
will display height to touchdown information to the pilot. The sonar altimeter will
start to display height to touchdown information at 25 feet down to O feet. Once the
aircraft exceeds 25 feet, the display goes away.

Compass Scale Readout— The compass scale readout is located at the top center of
the HUD. The compass scale is a moving horizontal compass composed of 10 hash
marks on the readout. The hash marks are each 5° apart and can have numbers
associated with them or letters if the pilot is on a cardinal heading. The box with the
numerical value and the solid triangle with the yellow line are presenting the
magnetic heading the aircraft is currently on.

RPM Readout - The RPM readout indicates to the pilot how much throttle they are
commanding of the engine. Currently, the RPM readout is tied to and reflects throttle
position readout.





Section 7

Sandstorm S? Operating Handbook

Airplane & Systems Descriptions Electric Series

14.

15.

16.

17.

18.

19.

20.

21.

22,

Throttle Position Readout - The throttle position readout indicates to the pilot how
much throttle they are commanding of the engine. The throttle position readout goes
from 0%, which is idle, to 100%, which is full throttle.

Battery Readout — The battery readout is an indicated voltage of the 3 flight batteries.
When the battery voltage drops below a safe flight threshold the pilot will receive a
message “Battery Low” in the message panel indicating a potential unsafe condition.
This “Battery Low” message should allow for enough time for the pilot to land the
aircraft. If the pilot receives a “Battery Critical” message, the aircraft needs to be
recovered as soon as possible.

Climb/Dive Ladder - The climb/dive ladder is located in the center of the HUD. It
displays the aircraft climb, dive, and roll angle when flying. The climb/dive ladder is
made up of hash marks that are separated by 2.5° above (climb) and below (dive) the
“watermark”. Every 10° the pilot will get a long hash mark and a number value until
90°. Once the aircraft has exceeded 90° in a climb or dive, the climb/dive ladder will
rotate 180° and continue to indicate pitch of aircraft.

Altitude Readout - Altitude Indicator shows aircraft altitude in feet. Current altitude
is displayed as a number in the box while altitude trend is displayed as scrolling tape.
Display can be toggled between MSL and AGL. See AGL/MSL Select Button below.

Watermark — The aircraft pitch reference symbol (or “watermark’) is positioned at
the center point of the HUD. This provides the pilot with a fixed point on the display
referenced to the aircraft fuselage.

Bank Scale Readout — The bank scale readout is located just below the climb/dive
ladder. The bank scale is comprised of 6 hash marks and one triangle. The hash
marks are each 10° apart and the triangle is showing 0°. Bank angle is indicated by
the triangle rotating relative to the stationary hash marks.

Transponder Code Display— The transponder code display is presented to the pilot at
the bottom of the HUD in the middle. The transponder code display has three colors
associated with it green for “On” and for “Altitude”, yellow for the “Identification”
function by ATC, white for “Standby” , and there is no color associated with the
transponder for “Off”. The HUD only display’s what code the pilot has put into the
system.

Gear Indication — The gear indication display shows the pilot if the nose gear is up or
down. If the nose gear is down, the nose gear triangle will be pointed down and
green. If the nose gear is up, the nose gear triangle will be pointed up and green. A
malfunction of the nose gear will change the color from green to red. The direction
of the triangle is what was commanded and the color determines if the contact was
made on position switch located in the nose gear well. Associated with the Gear
Indication is a green letter “B” that appears when braking is active.

AGL/MSL Select Button — The AGL/MSL select button allows the pilot to select
which readout they want displayed on the Altitude vertical tape. Altitude can be
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displayed as Above Ground Level (AGL) or as Mean Sea Level (MSL). The AGL is
based on the initial GPS 3D fix and the GPS altitude should be verified against a
known field elevation. The AGL/MSL select button toggles from green for AGL to
blue for MSL to provide a visual cue as to which mode is active. The selection affects
indicated altitude on both the Primary HUD and the Systems Status and Standby
Instruments.

Vertical Speed Indicator Readout — The vertical speed indicator (VSI) indicates
whether the aircraft is climbing, descending, or in level flight. The rate of climb or
descent is indicated in feet per minute. The vertical speed indicator has 100-ft
calibrations with numbers every 500 ft.

Return to Home Course Display — The return to home course display is comprised of
a course arrow and a compass card with headings displayed every 030°. Once a
“return to home point” has been designated by the pilot, the return to home course
arrow will show what heading the pilot should take to return to home.

GPS Mode Readout — The GPS mode readout indicates how many satellites the GPS
antenna is receiving data from. There are three messages the system will display to
the pilot No fix (the antenna is not receiving sufficient satellites), 2D fix (3-4
satellites which will provide Latitude and Longitude but no altitude data) and 3D fix
(the antenna is receiving in excess of 5 satellites).

Distance to Home — Once a “return to home point” has been designated by the pilot;
the distance to home will then display the measurement in feet and nautical miles.
This display is the distance the aircraft is from that designated “return to home point”.

Checklist Display — The checklist display area will populate with either a Normal or
Emergency checklist once the pilot selects which checklist they want to see.

Autopilot Mode Display — The pilot can select the autopilot mode they want to fly in.
Once the pilot selects the mode, the button changes from a dark gray to a lighter gray.
There are 5 different modes to the autopilot: “Manual” (fully dependent on the pilot
control inputs), “Stabilized” (the aircraft will fly straight and level with no input from
the pilot), “Return to Home” (the aircraft will fly to the designated “return to home
point” designated by the pilot and then circle), “Circle” (once the pilot presses the
“circle” button the aircraft will circle current position until the pilot takes control by
activating another mode or the aircraft depletes the batteries), and “Nav” (the aircraft
will fly the pre-programmed waypoints designated by the pilot).

Autopilot Health Display — The autopilot health display indicates the health of the
autopilot to the pilot. There are 3 messages that will be displayed to the pilot
indicating the autopilot health status “Boot” (displayed during the initial boot up
process of the autopilot), “Calibrating” (displayed while the autopilot is calibrating
the Inertial Measurement Unit), and “Active” (the autopilot is calibrated and ready to

fly).
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30. Message Panel — The message panel display area will show controller, link status, or

low battery voltage emergency messages to the pilot, see Figure 17 for the list of
available messages. ,
messages will be announced by an accompanying

, and

HUD and Standby Instrument Panel. UAV LINK INACTIVE, ESC BATTERY
CRITICAL, AVIONICS BATTERY CRITICAL, FAILSAFE RC, CONTROLLER
NONE, FENCE BREACHED, and FENCE MODE messages will be announced by an

accompanying MASTER WARNING on the HUD and Standby Instrument Panel.

BOOT Indicates the Autopilot has just powered on and is going through
its boot up sequence. Displays white in color.

CALIBRATING | Indicates the Autopilot has booted and is calibrating the IMU.
Aircraft should not be moved during calibration. Displays white in
color.

Autopilot is On and ready to fly. GPS fix may still be required and
Is indicated separately.
CTRL OVRD Indicates manual inputs from GCS can override the Autopilot. If
AVAIL for example Autopilot is in Auto or RTL mode manual inputs will
allow the pilot to still control the aircraft and when the manual
input ceases the Autopilot resumes control. Displays white in
color.

TRANSPONDER | Indicates Mode S Transponder is not powered or has a fault. This
is not tied to the Master Warning.

Indicates 900 MHz datalink is normal
UAV LINK Indicates fault or loss of 900 MHz datalink
INACTIVE

Indicates a cautionary condition due to the ESC (Motor) Batteries
dropping below a safe voltage level

ESC BATTERY
CRITICAL

Indicates a warning condition due to the ESC (Motor) Batteries
dropping below a critical voltage level

Indicates a cautionary condition due to the Avionics Batteries
dropping below a safe voltage level. For a 3 cell 12V LiPo this
indication appears when voltage is below 11Vdc.

Figure 7- 17, Sandstorm Message Panel Warnings.

on the
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AVIONICS BATTERY Indica_tes a Warning_ c_:ondition due to the Avionics Batter_ies
CRITICAL dropping below a critical voltage level. For a 3 cell 12V LiPo
this indication appears when voltage is below 10.2Vdc.

FAILSAFE AP Indicates normal Autopilot Failsafe mode allowing GCS or
Autopilot to control aircraft. Displays white in color.

FAILSAFE RC Indicates the Autopilot Failsafe has been activated on the hand-
held 2.4 GHz controller bypassing the Autopilot. Local Pilot
nominally then has control of aircraft. GCS may only control
the Aircraft via the 2.4 GHz link and buddy link if allowed by
Local Pilot.

Indicates GPS position has not been determined.

CONTROLLER Indicates local GCS controls are active (unless overridden by
LOCAL Local Pilot via Failsafe). Displays white in color.
CONTROLLER Indicates other GCS controls are active (unless overridden by

REMOTE Local Pilot via Failsafe). Displays white in color.

CONTROLLER NONE | Indicates no GCS are active.

FENCE BREACHED | Indicates designated Fence Area has been penetrated and the
pilot needs to navigate the aircraft back into the designated
Fence Area.

FENCE MODE Indicates the Aircraft has breached the designated Fence Area
and will fly the most expeditious route back to the designated
Fence Home position.

Figure 7-17, Sandstorm Message Panel Warnings (continued).

GCS Map Screen

The GCS Map screen provides situational awareness to the RP based on GPS data from
aircraft. Map data is based on Open Street Map dataset. Open Street Map dataset can be
customized to depict accurate geographic features (i.e. roads, taxiways, runways, water-bodies)
required for rudimentary navigation of an aircraft in the designated airspace. Satellite imagery is
not currently provided. Terrain elevation is not currently provided.

GCS Map screen provides the primary means of identifying current aircraft position. The
Aircraft appears as a black silhouette based upon current GPS position. Track of aircraft is
indicated by a solid red line. A center button is provided that centers the map screen over the
current position of the aircraft. The scale is dynamic and the RP can zoom in and out in real-
time.
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The GCS Map screen provides an interface for changing the Home Point and adding,
moving, programming Waypoints and Fence Points. Home Point, Waypoints, and Fence Points
are collectively referred to as Nav Data.

Home Point is indicated by a solid brown and blue diamond. Once the Home Point is
initially set and verified (See — Set Home Button, page 7-16) the Home Point can be moved by
dragging and dropping it on the GCS Map screen. This allows a Home Point to be designated
that can operate as a safety feature as part of the RTH function of the Autopilot.

Waypoints appear as hollow brown and blue diamonds. Waypoints are identified by a
green number indicating the sequence they were added and without additional programming, the
sequence they will be flown. Waypoints can be moved by dragging and dropping them on the
map. Current Waypoint is indicated by flashing on and off. Path between Waypoints is
designated as a dashed black line. Waypoints are flown by the Autopilot when in Nav mode.
Options exist to set a Waypoint as current out of its sequence and to designate flying between a
set of Waypoints for a specified number of iterations. If a Waypoint has options set it will have a
green O next to it. At the end of the sequential waypoints, the aircraft will proceed to the
designated Return to Home point and circle until the pilot gives further commands.

As changes are being made to the GCS for Nav Data magenta “UPDATING NAV DATA
ON GCS” message will be displayed. While this message is displayed Nav Data should not be
sent to or read from UAV.

Changes to the Nav Data on the GCS require the use of the Send button to be transmitted
to UAV. When Nav Data on the GCS is not identical to Nav Data on the UAV a magenta “NAV
DATA UAV/MAP MISMATCH” message will appear. If changes on the GCS are to be
discarded in favor of Nav Data on the UAV the Read from UAV button can be used to read Nav
Data from UAV to GCS.

Fence Mode allows for a boundary fence to be programmed to contain the UAV within a
designated airspace. The Fence consists of a series of Fence Points (five or more) and defined
minimum and maximum altitudes (a floor and a ceiling). Once the Fence boundary is defined
and Fence Mode is enabled, breaching the Fence will result in an audio warning and an
accompanying FENCE BREACHED message. The Autopilot will then display a FENCE MODE
message and will attempt to fly the most expeditious route back to the Fence Home point. Pilot
inputs at the GCS will allow the pilot to override the Autopilot and selecting Manual Mode will
disconnect the Autopilot and cancel the Fence Mode. Additional Fence control buttons are listed
below.
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18, GCS Map Screen
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Center Button — When activated, the map will center over the current aircraft position.
Clear Track Button — When activated, the track of where the aircraft has flown will be
cleared.

Waypoint Data/Fence Data - Displays which Waypoint the aircraft is currently
navigating to (current waypoint). Displays current Fence status (enabled/disabled),
number of Fence points, and Min Altitude and Maximum Altitude (Floor and Ceiling).
Fence Clear — Removes the 3D Fence polygon from the Map display and deletes the
Fence points from the aircraft’s memory.

Fence Enabled/Disabled — This button allows the pilot to enable or disable the fence
displayed on the map. If the fence is disabled, no warnings will activate if the aircraft
penetrates the fence nor will the aircraft proceed to the Fence Home Point. If the fence is
enabled, then the pilot will receive warnings and the aircraft will proceed to the Fence
Home Point.

Edit Mode On - Allows Fence and Waypoints to be added or modified. When edit mode
is Off, no changes can be made to Fence or Waypoints.

Send Fence Points — This allows the pilot to send the fence points to the aircraft.

Read Fence Points — This allows the pilot to see what points are in the aircraft. Once
pressed, the points will display on the GCS map.

Send Waypoints — This allows the pilot to send the waypoints to the aircraft.

Read Waypoints - Reads Waypoint Data from UAV and displays it on GCS Map.

Map Overlay — Map data depicting roads, taxiways, runways, water-bodies. The overlay
can be dynamically scaled to depict appropriate detail.

12. Aircraft Position — Indicated by a black aircraft silhouette.
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13. Waypoints — Indicated by a hollow brown/blue diamond symbol. Identified in the
sequence added by green number. If the aircraft is in Nav Mode, the current Waypoint
the aircraft is navigating to is defined as a diamond symbol flashing on and off.

14. Fence Home Point — Indicated by a hollow orange square. The fence home point can be
dragged and dropped. The fence home point must be located within the Fence Boundary.

15. Fence Boundary — 5 point minimum closed 3D polygon defining the volume of the
active airspace. The Fence points can be dragged and dropped as necessary.

16. Home Point — Indicated by solid brown/blue diamond and can be dragged and dropped.

17. Aircraft Track — Indicated by solid red line, not depicted on the map. Can be cleared by
the Clear Track button.

18. NAV DATA UAV/MAP MISMATCH Message — Indicates Home Point/Waypoint
programming on UAV does not match GCS display. The RP should use “Send” button to
upload changes or “Read” from UAYV to discard changes. This message is not shown on
the display.

19. UPDATING NAV DATA ON GCS Message — Indicates changes are taking place on
GCS display. “Read” from UAV and “Send” to UAV buttons should not be used until
message disappears. This message is not shown on the display.
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Figure 7-19, Sandstorm Command and Control Communications

The GCS uses a 900 MHz AES 128 Bit encrypted datalink for secure communications with

the Sandstorm UAV. The Advanced Encryption Standard (AES) is a specification for the
encryption of electronic data established by the U.S. National Institute of Standards and
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Technology (NIST) in 2001. AES has been adopted by the U.S. government and is now used
worldwide. It supersedes the Data Encryption Standard (DES), which was published in 1977.
The algorithm described by AES is a symmetric-key algorithm, meaning the same key is used for
both encrypting and decrypting the data.

There are several ways to operate the Sandstorm aircraft. The Local Pilot (LP) operates the
aircraft on a 2.4 GHz control link utilizing a hand held controller, standing adjacent to the
takeoff/landing site and maintaining visual line of sight of the aircraft at all times. Due to the
limited range of the 2.4 GHz control link the LP must maintain visual line of sight with the
aircraft while flying.

The 2.4 GHz control link is part of the industrial, scientific and medical (ISM) radio band
which does not require spectrum coordination. A combination of frequency hopping and direct
sequence spreading is used to mitigate interference with other systems operating on the same
frequency. 4 Independent Remote Receiver Antennas are located throughout the Aircraft hull to
minimize signal loss.

The 900 MHz datalink provides telemetry and the primary control frequency for the GCS.
Antenna for 900 MHz datalink is located on underside of fuselage 6.7 in. forward of vertical
stabilizer. It is a secure link offering 128 bit AES encryption. It transmits data from various
onboard sensors processed by the Autopilot to the GCS. Latitude/Longitude, Groundspeed and
initial elevation are provided via GPS antenna. Airspeed is provided via pitot tube and airspeed
sensor. Attitude and heading is provided by the accelerometers, gyro, and magnetic compass of
the Inertial Measurement Unit (IMU). Altitude and Rate of climb are provided by barometric
Sensor.

Video signal is broadcast via 5.8 GHz 600mW analog audio/video transmitter. 5.8 GHz
antenna is located on underside of fuselage 14 in. forward of main landing gear, see figure 7-3
for command and control communications.

The Remote Pilot (RP) utilizing a Ground Control Station (GCS) can either use an encrypted
900 MHz completely independent from the LP or the RP can choose to use the same 2.4 GHz
utilizing a “buddy box” system dependent on the LP. The “buddy box” system will send the
RP’s commands to the aircraft through the LP’s hand held controller. If the RP is utilizing the
encrypted 900 MHz to control the aircraft, the RP is not dependent on the LP and may not be co-
located with the LP. However, if the RP is utilizing the “buddy box” to control the aircraft, the
LP and RP need to be co-located to operate the aircraft.

The following design characteristics or procedures are in place to prevent or mitigate the loss
of the control data link:

@) Redundant communications on path and frequency. Control is possible over both the
900 MHz datalink via the GCS, or over the 2.4 GHz control link via the GCS or the
LP handheld controller. Video is transmitted on the 5.8 GHz antenna

(b) Loss of any control link to the UA should allow for control via the remaining control
link. Loss of the 2.4 GHz control link should allow the UA to be controlled via the
900 MHz datalink with telemetry and 5.8 GHz video. Loss of the 900 MHz link
should allow the UA be controlled via 2.4 GHz with 5.8 GHz video but no telemetry.
Loss of the 5.8 GHz video will allow the UA to be controlled by either 2.4 GHz
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control link or 900 MHz datalink, with telemetry (attitude, heading and GPS position)
but no video.

If the UA is under 2.4 GHz control and the 900 MHz Override is not selected and the
2.4 GHz control link fails, the receiver failsafe system shuts off the motor power, the
flight surfaces adopt their preset configuration, and the UA spirals to the ground. An
attempt to regain control can be made by selecting 900 MHz Override from the GCS.
Under normal conditions the 900 MHz Override will be selected, so if the 2.4 GHz
control link fails, the autopilot automatically selects 900 MHz for control.

The Autopilot Override on the hand-held controller can be activated allowing the UA
to be manually flown by the LP under the 2.4 GHz control link. The following
reasons would be cause for the LP to take control of the UA that was being operated
under the RP’s guidance while under the 900 MHz datalink control: the UA flies
beyond the 900 MHz datalink range, the Autopilot exhibits unexpected behavior, or
the 900 MHz Receive Signal Strength Indication (RSSI) indicates a weak signal. The
Autopilot Override completely bypasses the Autopilot and should be utilized in the
event of any unexpected behavior by the Autopilot.

4 wireless 2.4 GHz remote receivers are placed in key positions around the UA to
eliminate internal masking while using the 2.4 GHz command link.

In the event of a Total Lost-Link (TLL) the autopilot shall navigate the UA back to a
designated RTH point. Standard operating procedures will have a designated RTH
point prior to every flight. While in circle mode around the RTH point recovery of
control should be possible. In the event that recovery of control link is not possible,
the UA will spiral down to a controlled landing around the designated RTH point. The
Avionics and Flight Control Surfaces are powered independently of the motor to
allow for continued control of the UA once the motor batteries are depleted.
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Objective

The objective of this course is to train personnel who have been designated for training
by USI and who have completed a recognized private pilot ground school program.
These pilots will be able to safely operate the Sandstorm RPA in the National Airspace
while working closely with a Safety Pilot.

This course consists of up to five training days to obtain the Knowledge, Skills, and
Proficiencies (KSPs) to fly Sandstorm. The Sandstorm Training System focuses
primarily on the KSPs that are required for safe and consistent high-level performance
during takeoff, traffic pattern, and landing. The use of a Surrogate Trainer will be used
to introduce the Pilot UAV interface and operational procedures. A surrogate trainer for
purposes of this course is a less sophisticated aircraft that is operated using the same
interface and controls but a less critical or expensive asset.
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Course Accounting

1.1 Basic Course Requisites

111 Pilot (P). RPA training using the Sandstorm training system is intended for pilots who have

1.2
13

1.4

been designated for training by USI and who have completed a recognized private pilot ground
school program.

1.1.2 Crew Resource Management. This course can provide Crew resource management.
Objective. The goal of this training course is to train pilots on the Sandstorm UAS.

Duration (Table 1.5) Training is 5 training days (1 ground training day, and 4 flying training days)
for Students.

Proficiency Advancement. Proficiency advancement may be used when demonstrated level of
proficiency warrants, however it is not recommended. The purpose of training with the Sandstorm
RPA System is to maximize the pilots’ potential. While standards may be achieved early in the
training program, it is beneficial to continue practicing techniques, focus, and hand-eye-coordination
throughout the training program.

1.4.1. Proficiency Advancement must be substantiated by excellent and sustained performance.
1.4.2. No more than 25% of training should be proficiency advanced.

1.4.3. Minimums required for training hours may not be waived.

1.5 Training Hours

Type of Pilot

Training Hours Lessons
Academic 5 5
Device Training 1 2
Flying 4.4 18 [10/8]
Total 10.4 25

NOTES:

e Flying lessons are allotted 1 hour per student. Each lesson flight time will be between 10 — 25
Minutes
e Device training maybe accomplished any time prior to actual Sandstorm flying if available.
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Course Management

2.1

Grading Criteria. Course training standards describe the minimum proficiency levels to progress
through this course.

Table 2.1 Grading Criteria

Grade Explanation of Grade

Unsatisfactory (U) “unsatisfactory” or “unsafe” will require an overall grade of

Performance was unsafe. One element marked as

unsatisfactory for that lesson when proficiency is required.

Discussed/Demonstrated (D) | Proficiency not required

Additional Training (T) but proficiency is limited. Makes errors of omission or

Additional training and practice required. Performance is safe,

commission.

Performance is correct, efficient, skillful and without hesitation. If
minor errors occur, they are quickly recognized and corrected. If
multiple execution of the task is conducted, the performance
should be consistent to earn a “P”

Proficient (P)

Exceptional (E)

Exceptional and consistent performance while executing the
training event.

2.2

2.3

2.4

2.5

2.6

2.7

2.1.1 Grade sheets. Ground and all flight training events will be documented on a Training
Record grade sheet. (See attach 1)
2.1.2 Criteria. The criteria in table 2.1 is used to measure and describe specific lesson
elements as they relate to course training standards. These standards enable instructors
and supervisors to identify those areas requiring instructional emphasis.
2.1.3 Sub-standard Performance.
2.1.3.1 If the grade for any specific lesson element is required to be a P and the student
requires additional training for one or more lesson elements, the student will not
advance to the next lesson until he/she is able to clear up the non-proficient
lesson element/s.

2.1.3.2 If a student is unable to meet “proficient” standards USI will determine the
appropriate course of action.

Waiver Authority. An approved waiver is required for any intentional deviation to the syllabus

caused by special or unusual circumstances. The Chief Pilot must sign the waiver and cite the

special or unusual circumstance leading to the deviation.

Breaks in Training. For an extended period without flying training of 14 calendar days or more,

additional lessons may be prescribed. These lessons will not count against the total Lessons nor

will they require proficiency

Training Progression. In no case will flying occur prior to completion of required ground

training. It is desirable to complete this initial qualification without a break in training. If a 30 day

period interrupts training the course may be repeated as required.

Crew Resource Management (CRM). CRM skills will be integrated into flight briefings and

debriefings.

Flying Safety. Mishap prevention will be based on thorough instruction, capable supervision and

strict air/ground discipline. Operational risk management (ORM) will be vigorously stressed

during training.

Flight Discipline. Flight discipline is critical for mission capability, efficiency and safety. It is the

personal discipline to operate the RPA IAW the rules and standards established
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Lesson Overview

Lesson 1-10 Intro to local area/pattern/taxi operations with surrogate a/c
Lesson 11 -12 Intro to flying Sandstorm via Sandstorm Simulator (if available)
Lesson 13 Flight with Sandstorm, Low approaches Flying Characteristics

Lesson 14 — 20 Taxi/Takeoff/Pattern Approaches/Touch and Goes, and Full
Stops
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Lesson 1

Objective: Student will develop ability to control Surrogate aircraft at altitude with minimal
deviation. Student will familiarize themselves with pattern ground track and get comfortable with
the ground station, displays and controls.

Equipment: Surrogate aircraft (T-28 or other)
Flight Time: :10-15 hr. (per student)
Pre and Post Flight Briefing :30 hr.

Briefing Items:

o \Weather
e Local Area Procedures
e Aircraft Limitations
¢ Ground References
e Key Landmarks
e Heading, airspeed, and altitude Control
e Taxi procedures
Flight Plan:
e Instructor briefs student on local operating procedures and aircraft limitations
e Student is introduced to aircraft taxi, performs taxi
e Instructor demonstrates take off and climb out procedures
¢ Instructor demonstrates Maneuverability and control procedures
¢ Instructor demonstrates Key Landmarks and Racetrack
¢ Instructor demonstrates traffic pattern, landing, and taxi procedures
e Student is introduced to a scan and displays
e Student flies pattern groundtrack at altitude
e Student flies low approaches

Completion Standards:

e Heading +/- 30°
e Altitude +/-50 ft.

Limitations:
e Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 2

Objective: Student will familiarize themselves with pattern ground track and get comfortable
with the ground station, displays and controls

Equipment: Surrogate aircraft (T-28 or other)
Flight Time: :10-15 hr. (per student)
Pre and Post Flight Briefing: :30 hr.

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground References

Key Landmarks

Heading, airspeed, and altitude Control
Taxi procedures

Flight Plan:

Student performs the taxi and takeoff

Student flies pattern groundtrack at altitude

Student flies low approaches

Student performs touch and goes

Student performs full stop and taxi back at end of flight

Completion Standards:

e Heading +/- 30°
e Altitude +/-50 ft.

Limitations:
¢ Maximum bank angle 80°
¢ Maximum Pitch 30°
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Lesson 3

Objective: To review previously introduced maneuvers
Equipment: Surrogate aircraft (T-28 or other)

Flight Time: :10-15 hr. (per student)
Pre and Post Flight Briefing: :30 hr.

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground References

Key Landmarks

Heading, airspeed, and altitude Control
Taxi procedures

Flight Plan:

Student performs the taxi and takeoff

Student flies pattern groundtrack at altitude

Student flies low approaches

Student performs touch and goes

Student performs full stop and taxi back at end of flight

Completion Standards:

e Heading +/- 30°
e Altitude +/-50 ft

Limitations:

e Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 4

Objective: To review previously introduced maneuvers
Equipment: Surrogate aircraft (T-28 or other)

Flight Time: :10-15 hr. (per student)
Pre and Post Flight Briefing: :30 hr.

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground References

Key Landmarks

Heading, airspeed, and altitude Control
Taxi procedures

Flight Plan:

Student performs the taxi and takeoff

Student flies pattern groundtrack at altitude

Student flies low approaches

Student performs touch and goes

Student performs full stop and taxi back at end of flight

Completion Standards:

e Heading +/- 30°
e Altitude +/-50 ft

Limitations:
e Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 5

Objective: To review previously introduced maneuvers
Equipment: Surrogate aircraft (T-28 or other)

Flight Time: :10-15 hr. (per student)
Pre and Post Flight Briefing: :30 hr.

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground References

Key Landmarks

Heading, airspeed, and altitude Control
Taxi procedures

Flight Plan:

Student performs the taxi and takeoff

Student flies pattern groundtrack at altitude

Student flies low approaches

Student performs touch and goes

Student performs full stop and taxi back at end of flight

Completion Standards:

e Heading +/- 30°
e Altitude +/-50 ft

Limitations:

e Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 6

Objective: To review previously introduced maneuvers
Equipment: Surrogate aircraft (T-28 or other)

Flight Time: :10-15 hr. (per student)
Pre and Post Flight Briefing: :30 hr.

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground References

Key Landmarks

Heading, airspeed, and altitude Control
Taxi procedures

Flight Plan:

Student performs the taxi and takeoff

Student flies pattern groundtrack at altitude

Student flies low approaches

Student performs touch and goes

Student performs full stop and taxi back at end of flight

Completion Standards:

e Heading +/- 30°
e Altitude +/-50 ft

Limitations:
e Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 7

Objective: To review previously introduced maneuvers
Equipment: Surrogate aircraft (T-28 or other)

Flight Time: :10-15 hr. (per student)
Pre and Post Flight Briefing: :30 hr.

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground References

Key Landmarks

Heading, airspeed, and altitude Control
Taxi procedures

Flight Plan:

Student performs the taxi and takeoff

Student flies pattern groundtrack at altitude

Student flies low approaches

Student performs touch and goes

Student performs full stop and taxi back at end of flight

Completion Standards:

e Heading +/- 30°
e Altitude +/-50 ft

Limitations:

¢ Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 8

Objective: To review previously introduced maneuvers
Equipment: Surrogate aircraft (T-28 or other)

Flight Time: :10-15 hr. (per student)
Pre and Post Flight Briefing: :30 hr.

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground References

Key Landmarks

Heading, airspeed, and altitude Control
Taxi procedures

Flight Plan:

Student performs the taxi and takeoff

Student flies pattern groundtrack at altitude

Student flies low approaches

Student performs touch and goes

Student performs full stop and taxi back at end of flight

Completion Standards:

e Heading +/- 30°
e Altitude +/-50 ft

Limitations:
¢ Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 9

Objective: To review previously introduced maneuvers
Equipment: Surrogate aircraft (T-28 or other)

Flight Time: :10-15 hr. (per student)
Pre and Post Flight Briefing: :30 hr.

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground References

Key Landmarks

Heading, airspeed, and altitude Control
Taxi procedures

Flight Plan:

Student performs the taxi and takeoff

Student flies pattern groundtrack at altitude

Student flies low approaches

Student performs touch and goes

Student performs full stop and taxi back at end of flight

Completion Standards:

e Heading +/- 30°
e Altitude +/-50 ft

Limitations:

e Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 10

Objective: To review previously introduced maneuvers
Equipment: Surrogate aircraft (T-28 or other)

Flight Time: :10-15 hr. (per student)
Pre and Post Flight Briefing: :30 hr.

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground References

Key Landmarks

Heading, airspeed, and altitude Control
Taxi procedures

Flight Plan:

Student performs the taxi and takeoff

Student flies pattern groundtrack at altitude

Student flies low approaches

Student performs touch and goes

Student performs full stop and taxi back at end of flight

Completion Standards:

e Heading +/- 30°
e Altitude +/-50 ft

Limitations:
¢ Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 11

Objective: Student will familiarize themselves with checklists, displays, controls and
procedures to fly Sandstorm. Student will familiarize themselves with flying the pattern with
Sandstorm.

Equipment: Sandstorm Simulator (if available)

Flight Time: :30 hr. (per student)
Pre and Post Flight Briefing: :30 hr.

Briefing Items:

Local Area Procedures

Aircraft Limitations

Ground Reference

Key Landmarks

Heading, airspeed, and altitude Control
Taxi procedures

Flight Plan:

Student performs Normal Procedures for familiarity of performing checklists
Student performs takeoff and climb out procedures

Student activates autopilot modes for familiarity

Student performs pre-program mission

Student demonstrates Fence breach

Student flies low approaches/touch and goes as necessary

Student performs full stop landing

Student performs shutdown checks

Completion Standards:

Airspeed +/- 30 kts
Heading +/- 50°

Altitude +/- 75 ft
Centerline Deviation: 10 ft

Limitations:

¢ Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 12

Objective: Familiarity flight with Sandstorm.

Equipment: Sandstorm Simulator (if available)

Flight Time: :30 hr. (per student)
Pre and Post Flight Briefing: :30 hr.

Briefing Items:

Local Area Procedures

Aircraft Limitations

Ground Reference

Key Landmarks

Heading, airspeed, and altitude Control
Taxi procedures

Flight Plan:

Student performs Normal Procedures for familiarity of performing checklists
Student performs takeoff and climb out procedures

Student activates autopilot modes for familiarity

Student performs pre-program mission

Student demonstrates Fence breach

Student flies low approaches/touch and goes as necessary

Student performs full stop landing

Student performs shutdown checks

Completion Standards:

Airspeed +/- 20 kts
Heading +/- 30°

Altitude +/- 50 ft
Centerline Deviation: 10 ft

Limitations:

e Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 13

Objective: Familiarity flight with Sandstorm.

Equipment: Sandstorm

Flight Time: :20 hr. (per student)
Pre and Post Flight Briefing: :30 hr.

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground Reference

Key Landmarks

Heading, airspeed, and altitude Control
Taxi procedures

Flight Plan:

Instructor briefs student on local operating procedures and aircraft limitations
Student may taxi into position to takeoff (instructors discretion)

Instructor demonstrates take off and climb out procedures and racetrack pattern
Student flies a racetrack pattern

Student maintains pattern within airspace

Instructor demonstrates touch and goes

Student flies low approaches

Instructor demonstrates full stop

Student may taxi back at end of flight (instructors discretion)

Completion Standards:

e Airspeed +/- 5 kts
e Heading +/- 10°
e Altitude +/-50 ft
e Centerline Deviation: 10 ft
e No stalls
Limitations:
e Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 14
Objective: Pattern work and landings
Equipment: Sandstorm
Flight Time: :20 hr. (per student)
Pre and Post Flight Briefing: :30 hr

Briefing Items:

o \Weather

e Local Area Procedures

e Aircraft Limitations

e Ground Reference

e Key Landmarks

e Heading, airspeed, and altitude Control

e Taxi Procedures

e Taxi, takeoff, and climb out procedures

¢ Climbs and descents, airspeed changes

e Traffic pattern entry, landing, taxi, and engine shut down procedures
Flight Plan:

e Student practice preflight and taxi

e Student performs takeoff and does climb out procedures

e Student flies a racetrack pattern with Hdg, A/S, and Alt within tolerances

e Student practices descending and entering traffic pattern in approach configuration

e Student performs touch and goes

e Student performs full stop landing (instructor discretion)

e Student practices taxing and engine shut down procedures

e Landings

Completion Standards:

e Airspeed +/- 5 kts
e Heading +/- 10°
e Altitude +/-25ft
e Centerline Deviation: 10 ft
e No stalls
Limitations:
¢ Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 15

Objective: Pattern work and landings.

Equipment: Sandstorm

Flight Time: :20 hr. (per student)
Pre and Post Flight Briefing: :30 hr

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground Reference

Key Landmarks

Heading, airspeed, and altitude Control
Taxi Procedures

Taxi, takeoff, and climb out procedures
Climbs and descents, airspeed changes
Traffic pattern entry, landing, taxi, and engine shut down procedures
Landings

Flight Plan:

Student practice preflight and taxi

Student performs takeoff and does climb out procedures

Student engages the Autopilot modes one at a time (if equipped)

Student flies a racetrack pattern with Hdg, A/S, and Alt within tolerances

Student practices descending and entering traffic pattern in approach configuration
Student performs touch and goes

Student performs full stop

Student practices taxing and engine shut down procedures

Completion Standards:

e Airspeed +/- 5 kts
e Heading +/- 10°
e Altitude +/-25ft
e Centerline Deviation: 10 ft
e No stalls
Limitation:
¢ Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 16

Objective: Pattern work and landings.

Equipment: Sandstorm

Flight Time: :20 hr. (per student)
Pre and Post Flight Briefing: :30 hr

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground Reference

Key Landmarks

Heading, airspeed, and altitude Control
Taxi Procedures

Taxi, takeoff, and climb out procedures
Climbs and descents, airspeed changes
Traffic pattern entry, landing, taxi, and engine shut down procedures
Landings

Flight Plan:

Student practice preflight and taxi

Student performs takeoff and does climb out procedures

Student flies pre-program nav mission (if equipped)

Student flies a racetrack pattern with Hdg, A/S, and Alt within tolerances
Student performs pattern work

Student performs touch and goes

Stundent performs full stop landing

Student practices taxing and engine shut down procedures

Completion Standards:

e Airspeed +/- 5 kts
e Heading +/- 10°
e Altitude +/-25ft
e Centerline Deviation: 10 ft
e No stalls
Limitations:
e Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 17

Objective: Pattern work and landings.

Equipment: Sandstorm

Flight Time: :20 hr. (per student)

Pre and Post Flight Briefing: :30 hr

Briefing Items:

[ ]
Flight

Weather

Local Area Procedures

Aircraft Limitations

Ground Reference

Key Landmarks

Heading, airspeed, and altitude Control
Taxi Procedures

Taxi, takeoff, and climb out procedures
Climbs and descents, airspeed changes
Traffic pattern entry, landing, taxi, and engine shut down procedures
Landings

Plan:

Student practice preflight and taxi

Student performs takeoff and does climb out procedures

Student flies a racetrack pattern with Hdg, A/S, and Alt within tolerances
Student performs pattern work

Student performs touch and goes

Student performs full stop landing

Student practices taxing and engine shut down procedures

Completion Standards:

Airspeed +/- 5 kts
Heading +/- 10°

Altitude +/- 25 ft
Centerline Deviation: 10 ft
No stalls

Limitations:

Maximum bank angle 80°
Maximum Pitch 30°
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Lesson 18

Objective: Pattern work and landings.

Equipment: Sandstorm

Flight Time: :20 hr. (per student)

Pre and Post Flight Briefing: :30 hr

Briefing Items:

[ ]
Flight

Weather

Local Area Procedures

Aircraft Limitations

Ground References

Key Landmarks

Heading, airspeed, and altitude Control
Taxi Procedures

Taxi, takeoff, and climb out procedures
Climbs and descents, airspeed changes
Traffic pattern entry, landing, taxi, and engine shut down procedures
Landings

Plan:

Student practice preflight and taxi

Student performs takeoff and does climb out procedures

Student flies a racetrack pattern with Hdg, A/S, and Alt within tolerances
Student performs pattern work

Student performs touch and goes

Student performs full stop landing

Student practices taxing and engine shut down procedures

Completion Standards:

Airspeed +/- 5 kts
Heading +/- 10°

Altitude +/- 25 ft
Centerline Deviation: 10 ft
No stalls

Limitations:
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Lesson 19

Objective: Pattern work and landings.

Equipment: Sandstorm

Flight Time: :20 hr. (per student)

Pre and Post Flight Briefing: :30 hr

Briefing Items:

[ ]
Flight

Weather

Local Area Procedures

Aircraft Limitations

Ground Reference

Key Landmarks

Heading, airspeed, and altitude Control
Taxi Procedures

Taxi, takeoff, and climb out procedures
Climbs and descents, airspeed changes
Traffic pattern entry, landing, taxi, and engine shut down procedures
Landings

Plan:

Student practice preflight and taxi

Student performs takeoff and does climb out procedures

Student flies a racetrack pattern with Hdg, A/S, and Alt within tolerances
Student performs pattern work

Student performs touch and goes

Student performs full stop landing

Student practices taxing and engine shut down procedures

Completion Standards:

Airspeed +/- 5 kts

Heading +/- 10°

Altitude +/- 25 ft
Centerline Deviation: 10 ft
No stalls

Limitations:

Maximum bank angle 80°
Maximum Pitch 30°
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Lesson 20

Objective: Pattern work and landings.

Equipment: Sandstorm

Flight Time: :20 hr. (per student)
Pre and Post Flight Briefing: :30 hr

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground Reference

Key Landmarks

Heading, airspeed, and altitude Control
Taxi Procedures

Taxi, takeoff, and climb out procedures
Climbs and descents, airspeed changes
Traffic pattern entry, landing, taxi, and engine shut down procedures
Landings

Flight Plan:

Student practice preflight and taxi

Student performs takeoff and does climb out procedures

Student flies a racetrack pattern with Hdg, A/S, and Alt within tolerances
Student performs pattern work

Student performs touch and goes

Student performs full stop landing

Student practices taxing and engine shut down procedures

Completion Standards:

o Airspeed +/- 5 kts
e Heading +/- 10°
e Altitude +/-25ft
e Centerline Deviation: 10 ft
e No stalls
Limitations:
¢ Maximum bank angle 80°
e Maximum Pitch 30°
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Appendix A Ground Training Record

USI GROUND TRAINING RECORD PAGE 1 OF 2 PAGES
1. NAME 2. AIRCRAFT 4. CREW POSITION 5. TYPE OF TRAINING
SANDSTORM
TRAINING EVENTS INSTRUCTOR’S NAME DATE

1. Mission Preparation

a. Weather

b. Local Area Procedures/Restrictions

c. Pattern Operations

d. Airfield Facilities

2. FIt Controls/Ldg Gear

a. Flight Control Surfaces

b. Lights (if equipped)

c. Flight Control Systems

d. Landing Gear and Brakes

3. Electrical and Engine

a. Electrical System

b. Engine

4. Datalinks

a. Terms and Definitions

b. JR 12X Radio Transmitter

¢. Communication and Control

5. Ground Control Station

a. Primary Display HUD

b. Standby Instrument Panel (if equipped)

c. MAP Display (if equipped)

d. Control Stick and Throttle control
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USI GROUND TRAINING RECORD (CONT’D)

PAGE

2

OF 2 PAGES

TRAINING EVENTS INSTRUCTOR’S NAME

DATE

e. Rudder Pedals

6. Emergency Procedures

7. Publications

a. Sandstorm Pilot Operating Handbook (POH)

b. Sandstorm Safety Checklist

c. Sandstorm Program Letter Experimental Certification

d. Certificate of Authorization (COA)

8. Crew Resource Management (CRM)

9. Operational Risk Management (ORM)

REMARKS

6. TRAINEE'S SIGNATURE/DATE (When Completed) 7. INSTRUCTOR'’S SIGNATURE
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Appendix B Surrogate Flight Training Record

USI SURROGATE FLIGHT TRAINING RECORD PAGE 1 OF 1 PAGES
1. NAME /RANK 2. SURROGATE AIRCRAFT 3. CREW POSITION 4. TYPE OF TRAINING
TRAINING EVENTS QUAL REQUAL 1 2 3 4 5 TOTAL
1. SUPERVISORY FUNCTIONS
a. Safety/Judgment 10 5
b. CRM 10 5
c. Mission Planning/Briefing/Debrief 10 5
d. Situational Awareness 10 5
e. Flight Discipline 10 5
2. NORMAL PROCEDURES
a. Display/pedestal functions 10 5
b. Taxi/Takeoff procedures 10 5
¢. Handover procedures - Ground 10 5
d. Pattern Orientation 10 5
e. Inflight checks, checklist 10 5
f. Systems operations 10 5
g. Power management 10 5
h. Communications procedures 10 5
i. Handover procedures -Airborne 10 5
j. Recovery procedures 10 5
k. Airwork
1. Simulated Pattern Profile 10 5
2. Simulated Go Arounds 10 5
I. Approaches and Landings
1.SFO 5 2
2. Touch and GO 20 10
3. 0° Flap Landings 10 5
4. 15° Flap Landings - -
5. 30° Flap Landings - -
6. Full Stop 5 2
m. After Landing/Shut Down 5 2
INSTRUCTIONS 6. FLIGHT EVAL/TRAINING | 7. INSTRUCTOR/DATE

Indicate event proficiency level IAW the
following criteria:

(1) P - Performance indicated proficiency.

(2) T - Additional training and practice
required.

(3) D - Discussed/Demonstrated -
Proficiency not required

COMPLETION DATE

8. REVIEWING/CERTIFYING INSTRUCTOR
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Appendix C Sandstorm Simulator Record (if equipped)

USI SIMULATOR TRAINING RECORD

PAGE

1

OF

1 PAGES

1. NAME /RANK

2. AIRCRAFT

3. CREW POSITION 4. TYPE OF TRAINING

TRAINING EVENTS

QUAL

REQUAL

TOTAL

1. SUPERVISORY FUNCTIONS

Safety/Judgment

a.
b. CRM

c. Mission Planning/Briefing/Debrief

d. Situational Awareness

e. Flight Discipline

NININININ

[HRNY RN RN RN

2. NORMAL PROCEDURES

a. Display/pedestal functions

b. Taxi/Takeoff procedures

c. Handover procedures - Ground

d. Pattern Orientation

e. Inflight checks, checklist

f. Auto-Pilot operations

g. Pre-Program Navigation

h. Fence Operations

i. Handover procedures -Airborne

j. Recovery procedures

NIOINININININ(TOININ

ROk |R[FR[FR]R|OFR]|~

k. Airwork

1. Simulated Pattern Profile

N

=

2. Simulated Go Arounds

|. Approaches and Landings

1.SFO

2. Touch and GO

3. 0° Flap Landings

4. 15° Flap Landings

5. 30° Flap Landings

6. Full Stop

NINININININ

NINININ[F |-

m. After Landing/Shut Down

2

1

INSTRUCTIONS

Indicate event proficiency level IAW the
following criteria:

(1) P - Performance indicated proficiency.

(2) T - Additional training and practice
required.

(3) D - Discussed/Demonstrated -
Proficiency not required

6. FLIGHT EVAL/TRAINING
COMPLETION DATE

7. INSTRUCTOR/DATE

8. REVIEWING/CERTIFYING INSTRUCTOR
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Appendix D Sandstorm Flight Training Record

USI SANDSTORM FLIGHT TRAINING RECORD PAGE 1 OF 2 PAGES
1. NAME /RANK 2. AIRCRAFT 3. CREW POSITION 4. TYPE OF TRAINING
TRAINING EVENTS QUAL REQUAL 1 2 3 4 5 TOTAL
1. SUPERVISORY FUNCTIONS
a. Safety/Judgment 8 4
b. CRM 8 4
c. Mission Planning/Briefing/Debrief 8 4
d. Situational Awareness 8 4
e. Flight Discipline 8 4
2. NORMAL PROCEDURES
a. Display/pedestal functions 8 4
b. Taxi/Takeoff procedures 8 4
c. Handover procedures - Ground 8 4
d. Pattern Orientation 8 4
e. Inflight checks, checklist 8 4
f. Auto-Pilot operations — (A/R) 8 4
g. Pre-Program Navigation — (A/R) 8 4
h. Fence Operations — (A/R) 8 4
i. Communications procedures 8 4
j. Handover procedures -Airborne 8 4
k. Recovery procedures 8 4
I. Airwork
1. Simulated Pattern Profile 8 4
2. Simulated Go Arounds 8 4
m. Approaches and Landings
1. SFO 4 2
2. Touch and GO 30 15
3. 0° Flap Landings 10 5
4. 15° Flap Landings 10 5
5. 30° Flap Landings 10 5
6. Full Stop 4 2
n. After Landing/Shut Down 5 3
INSTRUCTIONS 6. FLIGHT EVAL/TRAINING 7. INSTRUCTOR/DATE

Indicate event proficiency level IAW the
following criteria:

(1) P - Performance indicated proficiency.

(2) T - Additional training and practice
required.

(3) D - Discussed/Demonstrated -
Proficiency not required

COMPLETION DATE

8. REVIEWING/CERTIFYING INSTRUCTOR
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Appendix D Sandstorm Flight Training Record Continued

USI SANDSTORM FLIGHT TRAINING RECORD PAGE 2 OF 2 PAGES
1. NAME /RANK 2. AIRCRAFT 3. CREW POSITION 4. TYPE OF TRAINING
TRAINING EVENTS QUAL REQUAL 7 8 9 10 11 12 TOTAL
1. SUPERVISORY FUNCTIONS
a. Safety/Judgment 8 4
b. CRM 8 4
c. Mission Planning/Briefing/Debrief 8 4
d. Situational Awareness 8 4
e. Flight Discipline 8 4
2. NORMAL PROCEDURES
a. Display/pedestal functions 8 4
b. Taxi/Takeoff procedures 8 4
c. Handover procedures - Ground 8 4
d. Pattern Orientation 8 4
e. Inflight checks, checklist 8 4
f. Auto-Pilot operations — (A/R) 8 4
g. Pre-Program Navigation— (A/R) 8 4
h. Fence Operations— (A/R) 8 4
i. Communications procedures 8 4
j. Handover procedures-Airborne 8 4
k. Recovery procedures 8 4
I. Airwork
1. Simulated Pattern Profile 8 4
2. Simulated Go Arounds 8 4
m. Approaches and Landings
1. SFO 4 2
2. Touch and GO 30 15
3. 0° Flap Landings 10 5
4. 15° Flap Landings 10 5
5. 30° Flap Landings 10 5
6. Full Stop 4 2
n. After Landing/Shut Down 5 3
INSTRUCTIONS 6. FLIGHT EVAL/TRAINING 7. INSTRUCTOR/DATE

Indicate event proficiency level IAW the
following criteria:

(1) P - Performance indicated proficiency.

(2) T - Additional training and practice
required.

(3) D - Discussed/Demonstrated -
Proficiency not required

COMPLETION DATE

8. REVIEWING/CERTIFYING INSTRUCTOR
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Appendix E Flight Training Comments

FLYING TRAINING COMMENTS

1. NAME

2. TYPE OF TRAINING

3. FLIGHT NUMBER

4. DATE

5.AIRCRAFT TYPE

6. MISSION OVERVIEW

STRENGTH:

AREA (S) FOR IMPROVEMENT:

RECOMMENDATION:

7. INSTRUCTOR

8. STUDENT/DATE

1. NAME

2. TYPE OF TRAINING

3. FLIGHT NUMBER

4. DATE

5.AIRCRAFT TYPE

6. MISSION OVERVIEW

STRENGTH:

AREA (S) FOR IMPROVEMENT:

RECOMMENDATION:

7. INSTRUCTOR

8. STUDENT/DATE
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Objective

The objective of this course is to train designated USI personnel to become Observers
and to assist Safety and Local Pilots in operating the Sandstorm RPA.

This course consists of up to three training days to obtain the Knowledge, Skills, and
Proficiencies (KSPs) to observe for Sandstorm. The Sandstorm Training System
focuses primarily on the KSPs that are required for safe and consistent high-level
performance while operating Sandstorm. The use of a Surrogate Trainer will be to
introduce the Observer to operational procedures while working with a Safety and Local
Pilot. A surrogate trainer for purposes of this course is a less sophisticated aircraft that
is operated using the same interface and controls but is less critical and is less
expensive asset.
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Course Accounting

1.1 Basic Course Requisites

1.2

13

1.4

15

1.1.1 Observer (Obs). Observer training using the Sandstorm training system is intended for
observers with at least a private pilot rating and a 2nd class medical

1.1.2 Crew Resource Management. This course will provide an academic segment on Crew
Resource Management.

Objective. The goal of this training course is to train Observers to assist Local and Remote Pilots in
the operational use of Sandstorm.

Duration (Table 1.5) Observers. Introductory training is 3 training days, 1 ground training day and
1-2 flying training days.

Proficiency Advancement. Proficiency advancement may be used when demonstrated level of
proficiency warrants, however it is not recommended. The purpose of training with the Sandstorm
RPA System is to maximize the observers’ potential. While standards may be achieved early in the
training program, it is beneficial to continue practicing techniques.

1.4.1. Proficiency Advancement must be substantiated by excellent and sustained performance.
1.4.2. No more than 25% of training should be proficiency advanced.

1.4.3. Minimums required for training hours may not be waived.

Training Hours

Type of Pilot

Training Hours Lessons
Academic 6 6
Device Training - -
Flying 15 5
Total 7.5 11

NOTES:

e Flying lessons are allotted 1 hour per student. Each lesson flight time will be between 10 — 25
Minutes
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Course Management
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Grading Criteria. Course training standards describe the minimum proficiency levels to progress
through this course.

Table 2.1 Grading Criteria

Grade Explanation of Grade

Unsatisfactory (U) “unsatisfactory” or “unsafe” will require an overall grade of

Performance was unsafe. One element marked as

unsatisfactory for that lesson when proficiency is required.

Discussed/Demonstrated (D) | Proficiency not required

Additional Training (T) but proficiency is limited. Makes errors of omission or

Additional training and practice required. Performance is safe,

commission.

Performance is correct, efficient, skillful and without hesitation. If
minor errors occur, they are quickly recognized and corrected. If
multiple execution of the task is conducted, the performance
should be consistent to earn a “P”

Proficient (P)

Exceptional (E)

Exceptional and consistent performance while executing the
training event.

2.2

2.3

2.4

2.5

2.6

2.7

2.1.1 Grade sheets. Ground and all flight training events will be documented on a Training
Record grade sheet. (See attach 1)
2.1.2 Criteria. The criteria in table 2.1 is used to measure and describe specific lesson
elements as they relate to course training standards. These standards enable instructors
and supervisors to identify those areas requiring instructional emphasis.
2.1.3 Sub-standard Performance.
2.1.3.1 If the grade for any specific lesson element is required to be a P and the student
requires additional training for one or more lesson elements, the student will not
advance to the next lesson until he/she is able to clear up the non-proficient
lesson element/s.

2.1.3.2 If a student is unable to meet “proficient” standards USI will determine the
appropriate course of action.

Waiver Authority. An approved waiver is required for any intentional deviation to the syllabus

caused by special or unusual circumstances. The Chief Pilot must sign the waiver and cite the

special or unusual circumstance leading to the deviation.

Breaks in Training. For an extended period without flying training of 14 calendar days or more,

additional lessons may be prescribed. These lessons will not count against the total Lessons nor

will they require proficiency

Training Progression. In no case will flying occur prior to completion of required ground

training. It is desirable to complete this initial qualification without a break in training. If a 30 day

period interrupts training the course may be repeated as required.

Crew Resource Management (CRM). CRM skills will be integrated into flight briefings and

debriefings.

Flying Safety. Mishap prevention will be based on thorough instruction, capable supervision and

strict air/ground discipline. Operational risk management (ORM) will be vigorously stressed

during training.

Flight Discipline. Flight discipline is critical for mission capability, efficiency and safety. It is the

personal discipline to operate the RPA IAW the rules and standards established
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Lesson Overview

Lesson1-2 Intro to local area/pattern/taxi operations with surrogate a/c
Lesson 3-5 Sandstorm flying to include Taxi/Takeoff/Pattern and
Approaches/Touch and Goes and Full Stops
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Lesson 1

Objective: Student will develop ability to observe Surrogate aircraft at altitude and in the

pattern.

Equipment: Surrogate aircraft (T-28 or other)

Flight Time: :10-15 hr. (per student)

Pre and Post Flight Briefing :30 hr.

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground References

Key Landmarks

Heading, airspeed, and altitude Control
Taxi procedures

Flight Plan:

Safety pilot briefs student on local operating procedures and aircraft limitations
Safety pilot demonstrates aircraft taxi

Safety pilot demonstrates take off and climb out procedures

Safety pilot demonstrates maneuverability at altitude

Safety pilot demonstrates key landmarks

Safety pilot demonstrates traffic pattern, landing, and taxi procedures

Completion Standards:

Heading +/- 50°
Altitude +/- 100 ft.

Limitations:
e Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 2

Objective: To review previously introduced maneuvers
Equipment: Surrogate aircraft (T-28 or other)

Flight Time: :10-15 hr. (per student)
Pre and Post Flight Briefing: :30 hr.

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground References

Key Landmarks

Heading, airspeed, and altitude Control
Taxi procedures

Flight Plan:

Safety pilot briefs student on local operating procedures and aircraft limitations
Safety pilot demonstrates aircraft taxi

Safety pilot demonstrates take off and climb out procedures

Safety pilot demonstrates maneuverability at altitude

Safety pilot demonstrates key landmarks

Safety pilot demonstrates traffic pattern, landing, and taxi procedures

Completion Standards:
e Heading +/- 50°
e Altitude +/-100 ft.

Limitations:

e Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 3

Objective: Student will familiarize themselves with checklists, CRM, controls and procedures to
fly Sandstorm.

Equipment: Sandstorm

Flight Time: :20-25 hr. (per student)

Pre and Post Flight Briefing: :30 hr.

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground Reference

Key Landmarks

Heading, airspeed, and altitude Control

Taxi procedures

Taxi, takeoff, and climb out procedures

Climbs and descents, airspeed changes

Traffic pattern entry, landing, taxi, and engine shut down procedures

Flight Plan:

Safety pilot briefs student on local operating procedures and aircraft
limitations

Safety pilot demonstrates aircraft taxi

Safety pilot demonstrates take off and climb out procedures

Safety pilot demonstrates maneuverability at altitude

Safety pilot demonstrates key landmarks

Safety pilot demonstrates traffic pattern, landing, and taxi procedures

Completion Standards:

Heading +/- 30°
Altitude +/- 75 ft

Limitations:
e Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 4

Objective: Student works with Safety and Local Pilot in pattern work and landings.
Equipment: Sandstorm

Flight Time: :20-25 hr. (per student)

Pre and Post Flight Briefing: :30 hr

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground Reference

Key Landmarks

Heading, airspeed, and altitude Control

Taxi Procedures

Taxi, takeoff, and climb out procedures

Climbs and descents, airspeed changes

Traffic pattern entry, landing, taxi, and engine shut down procedures

Flight Plan:

e Safety/Local pilot performs aircraft taxi
e Safety/Local pilot performs take off and climb out procedures
e Safety/Local pilot performs traffic pattern, landing, and taxi procedures

Completion Standards:

e Heading +/- 30°
e Altitude +/-50 ft

Limitations:
e Maximum bank angle 80°
e Maximum Pitch 30°

10
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Lesson 5

Objective: Student will familiarize themselves with flying of the Sandstorm aircraft from
preflight, takeoff, climbout, pattern work and landings

Equipment: Sandstorm

Flight Time: :20-25 hr. (per student)

Pre and Post Flight Briefing: :30 hr

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground Reference

Key Landmarks

Heading, airspeed, and altitude Control
Taxi Procedures

Taxi, takeoff, and climb out procedures
Climbs and descents, airspeed changes
Traffic pattern entry, landing, taxi, and engine shut down procedures
Landings

Flight Plan:
e Safety/Local pilot performs aircraft taxi
e Safety/Local pilot performs take off and climb out procedures
e Safety/Local pilot maneuvers at altitude and descends into pattern
e Safety/Local pilot performs traffic pattern, landing, and taxi procedures

Completion Standards:

Heading +/- 20°
Altitude +/- 25 ft

Limitation:

11

Maximum bank angle 80°
Maximum Pitch 30°
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Appendix A Ground Training Record

USI GROUND TRAINING RECORD PAGE 1 OF 2 PAGES
1. NAME 2. AIRCRAFT 4. CREW POSITION 5. TYPE OF TRAINING
SANDSTORM
TRAINING EVENTS INSTRUCTOR’S NAME DATE

1. Mission Preparation

a. Weather

b. Local Area Procedures/Restrictions

c. Pattern Operations

d. Airfield Facilities

2. FIt Controls/Ldg Gear

a. Flight Control Surfaces

b. Lights (if equipped)

c. Flight Control Systems

d. Landing Gear and Brakes

3. Electrical and Engine

a. Electrical System

b. Engine

4. Datalinks

a. Terms and Definitions

b. JR 12X Radio Transmitter

¢. Communication and Control

5. Ground Control Station

a. Primary Display HUD

b. Standby Instrument Panel (if equipped)

c. MAP Display (if equipped)

d. Control Stick and Throttle control

12
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US| GROUND TRAINING RECORD (CONT’D) PAGE 2 OF 2 PAGES

TRAINING EVENTS INSTRUCTOR’S NAME DATE

e. Rudder Pedals

6. Emergency Procedures

7. Publications

a. Sandstorm Pilot Operating Handbook (POH)

b. Sandstorm Safety Checklist

c. Sandstorm Program Letter Experimental Certification

d. Certificate of Authorization (COA)

e. FAR91

f. Communication procedures with LP and RP

8. Crew Resource Management (CRM)

9. Operational Risk Management (ORM)

REMARKS

6. TRAINEE'S SIGNATURE/DATE (When Completed) 7. INSTRUCTOR'’S SIGNATURE

13
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Appendix B Flight Training Record

USI SURROGATE/SANDSTORM FLIGHT TRAINING RECORD PAGE 1 OF 1 PAGES
1. NAME /RANK 2. SURROGATE AIRCRAFT 3. CREW POSITION 4. TYPE OF TRAINING
TRAINING EVENTS QUAL REQUAL 1 2 3 4 5 TOTAL
1. SUPERVISORY FUNCTIONS
a. Safety/Judgment 5 2
b. CRM 5 2
c. Mission Planning/Briefing/Debrief 5 2
d. Situational Awareness 5 2
e. Flight Discipline 5 2
2. NORMAL PROCEDURES
a. Display/pedestal functions 3 2
b. Taxi/Takeoff procedures 3 2
¢. Handover procedures - Ground 3 2
d. Pattern Orientation 3 2
e. Inflight checks, checklist 3 2
f. Systems operations 3 2
g. Power management 3 2
h. Communications procedures 3 2
i. Handover procedures -Airborne 3 2
j. Recovery procedures 3 2
k. Airwork
1. Simulated Pattern Profile 3 2
2. Simulated Go Arounds 3
I. Approaches and Landings
1.SFO 1 1
2. Touch and GO 3 2
3. 0° Flap Landings 3 2
4. 15° Flap Landings - -
5. 30° Flap Landings - -
6. Full Stop 3 2
m. After Landing/Shut Down 3 2
INSTRUCTIONS 6. FLIGHT EVAL/TRAINING | 7. INSTRUCTOR/DATE

Indicate event proficiency level IAW the
following criteria:

(1) P - Performance indicated proficiency.

(2) T - Additional training and practice
required.

(3) D - Discussed/Demonstrated -
Proficiency not required

COMPLETION DATE

8. REVIEWING/CERTIFYING INSTRUCTOR

14
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Appendix C Flight Training Comments

FLYING TRAINING COMMENTS

1. NAME

2. TYPE OF TRAINING

3. FLIGHT NUMBER

4. DATE

5.AIRCRAFT TYPE

6. MISSION OVERVIEW

STRENGTH:

AREA (S) FOR IMPROVEMENT:

RECOMMENDATION:

7. INSTRUCTOR

8. STUDENT/DATE

1. NAME

2. TYPE OF TRAINING

3. FLIGHT NUMBER

4. DATE

5.AIRCRAFT TYPE

6. MISSION OVERVIEW

STRENGTH:

AREA (S) FOR IMPROVEMENT:

RECOMMENDATION:

7. INSTRUCTOR

8. STUDENT/DATE

15
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Objective

The objective of this course is to train Safety Pilots with or without prior Remote
Controlled Aircraft experience in operating the Sandstorm RPA and while working
closely with and without a Local Pilot.

This course consists of up to five training days to obtain the Knowledge, Skills, and
Proficiencies (KSPs) to fly Sandstorm. The Sandstorm Training System focuses
primarily on the KSPs that are required for safe and consistent high-level performance
during takeoff, traffic pattern, and landing. The use of a Surrogate Trainer will be used
to introduce the Safety Pilot to RPA operational procedures and working with a Local
Pilot. A surrogate trainer for purposes of this course is a less sophisticated aircraft that
is operated using the same interface and controls but a less critical or expensive asset.
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Basic Course Requisites

1.1.1 Safety Pilot (SP). RPA training usindg the Sandstorm training system is intended for pilots
with at least a private pilot rating, 2" class medical.

1.1.2 Crew Resource Management. This course will provide an academic segment on Crew
Resource Management.

Objective. The goal of this training course is to train Safety Pilots in a new platform, Sandstorm.

Duration (Table 1.5) Safety Pilot. Introductory training is 5 training days (1 ground training day,
and 4 flying training days) for students with or without previous remote control aircraft experience.

Proficiency Advancement. Proficiency advancement may be used when demonstrated level of
proficiency warrants, however it is not recommended. The purpose of training with the Sandstorm
RPA System is to maximize the local pilots’ potential. While standards may be achieved early in the
training program, it is beneficial to continue practicing techniques, focus, and hand-eye-coordination
throughout the training program.

1.4.1. Proficiency Advancement must be substantiated by excellent and sustained performance.
1.4.2. No more than 25% of training should be proficiency advanced.

1.4.3. Minimums required for training hours may not be waived.

1.4 Training Hours

NOTES:

e Flying lessons are allotted 1 hour per student. Each lesson flight time will be between 10 — 25
Minutes

Type of Pilot

Training Hours Lessons
Academic 6 6
Device Training - -
Flying 4 20
Total 10 26
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Grading Criteria. Course training standards describe the minimum proficiency levels to progress
through this course.

Table 2.1 Grading Criteria

Grade Explanation of Grade

Unsatisfactory (U) “unsatisfactory” or “unsafe” will require an overall grade of

Performance was unsafe. One element marked as

unsatisfactory for that lesson when proficiency is required.

Discussed/Demonstrated (D) | Proficiency not required

Additional Training (T) but proficiency is limited. Makes errors of omission or

Additional training and practice required. Performance is safe,

commission.

Performance is correct, efficient, skillful and without hesitation. If
minor errors occur, they are quickly recognized and corrected. If
multiple execution of the task is conducted, the performance
should be consistent to earn a “P”

Proficient (P)

Exceptional (E)

Exceptional and consistent performance while executing the
training event.

2.2

2.3

2.4

2.5

2.6

2.7

2.1.1 Grade sheets. Ground and all flight training events will be documented on a Training
Record grade sheet. (See attach 1)
2.1.2 Criteria. The criteria in table 2.1 is used to measure and describe specific lesson
elements as they relate to course training standards. These standards enable instructors
and supervisors to identify those areas requiring instructional emphasis.
2.1.3 Sub-standard Performance.
2.1.3.1 If the grade for any specific lesson element is required to be a P and the student
requires additional training for one or more lesson elements, the student will not
advance to the next lesson until he/she is able to clear up the non-proficient
lesson element/s.

2.1.3.2 If a student is unable to meet “proficient” standards USI will determine the
appropriate course of action.

Waiver Authority. An approved waiver is required for any intentional deviation to the syllabus

caused by special or unusual circumstances. The Chief Pilot must sign the waiver and cite the

special or unusual circumstance leading to the deviation.

Breaks in Training. For an extended period without flying training of 14 calendar days or more,

additional lessons may be prescribed. These lessons will not count against the total Lessons nor

will they require proficiency

Training Progression. In no case will flying occur prior to completion of required ground

training. It is desirable to complete this initial qualification without a break in training. If a 30 day

period interrupts training the course may be repeated as required.

Crew Resource Management (CRM). CRM skills will be integrated into flight briefings and

debriefings.

Flying Safety. Mishap prevention will be based on thorough instruction, capable supervision and

strict air/ground discipline. Operational risk management (ORM) will be vigorously stressed

during training.

Flight Discipline. Flight discipline is critical for mission capability, efficiency and safety. It is the

personal discipline to operate the RPA IAW the rules and standards established
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Lesson Overview

Lesson 1-10 Intro to local area/pattern/taxi operations with surrogate a/c

Lesson 11-15 Flying Twin Otter for heavy weight aircraft

Lesson 16 - 20 Sandstorm flying to include Taxi/Takeoff/Pattern and
Approaches/Touch and Goes and Full Stops
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Lesson 1

Objective: Student will develop ability to control surrogate aircraft at altitude with maximum
instruction. Student will familiarize themselves with pattern ground track and the ground station,
displays and controls.

Equipment: Surrogate aircraft (T-28 or other)

Flight Time: :10-15 hr. (per student)
Pre and Post Flight Briefing :30 hr.

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground References

Key Landmarks

Heading, airspeed, and altitude Control
Taxi procedures

Flight Plan:

Instructor briefs student on local operating procedures and aircraft limitations
Student is introduced to aircraft taxi, performs taxi

Instructor demonstrates take off and climb out procedures

Instructor demonstrates Maneuverability and control procedures

Instructor demonstrates Key Landmarks and Racetrack

Instructor demonstrates traffic pattern, landing, and taxi procedures

Student flies pattern ground track at altitude

Student flies low approaches and touch and goes (Instructors discretion)

Completion Standards:
e Heading +/- 30°
e Altitude +/-50 ft.

Limitations:
¢ Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 2

Objective: Student will develop ability to control surrogate aircraft at altitude with minimal
deviation. Student will familiarize themselves with the local area and pattern.

Equipment: Surrogate aircraft (T-28 or other)

Flight Time: :10-15 hr. (per student)
Pre and Post Flight Briefing: :30 hr.

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground Reference

Key Landmarks

Heading, airspeed, and altitude Control

Taxi procedures

Takeoff, and climb out procedures

Climbs and descents, airspeed changes

Traffic pattern entry, landing, taxi, and engine shut down procedures

Flight Plan:

Student performs the taxi and takeoff

Student flies pattern and locates key positions on ground

Student flies low approaches to familiarize with descent rates and flare
Student performs touch and goes

Student performs full stop and taxi back as necessary

Completion Standards:
e Heading +/- 30°
e Altitude +/-50 ft.

Limitations:
e Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 3

Objective: Student will familiarize themselves with slow flight and pattern work.
Equipment: Surrogate aircraft (T-28 or other)

Flight Time: :10-15 hr. (per student)

Pre and Post Flight Briefing: :30 hr.

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground Reference

Key Landmarks

Heading, airspeed, and altitude Control

Taxi procedures

Takeoff, and climb out procedures

Climbs and descents, airspeed changes

Traffic pattern entry, landing, taxi, and engine shut down procedures

Flight Plan:

Student performs taxi and takeoff

Student climbs to 200" AGL and performs slow flight

Student descends into pattern

Student performs low approaches to familiarize with descent rates and flares
Student performs touch and goes

Student performs full stop and taxi back as necessary

Completion Standards:

Airspeed +/- 5 kts

Heading +/- 10°

Altitude +/- 50 ft

Centerline Deviation: +/- 10 ft

Limitations:
e Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 4

Objective: Student will familiarize themselves with stalls and pattern work.
Equipment: Surrogate aircraft (T-28 or other)

Flight Time: :10-15 hr. (per student)

Pre and Post Flight Briefing: :30 hr

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground Reference

Key Landmarks

Heading, airspeed, and altitude Control

Taxi Procedures

Takeoff, and climb out procedures

Climbs and descents, airspeed changes

Traffic pattern entry, landing, taxi, and engine shut down procedures

Flight Plan:

Student performs taxi and takeoff

Student climbs to 200’ AGL and performs power On/Off stalls

Student descends into pattern

Student performs low approaches to familiarize with descent rates and flares
Student performs touch and goes

Student performs full stop and taxi back as necessary

Completion Standards:
o Airspeed +/- 5 kts
e Heading +/- 10°
e Altitude +/-25ft
e Centerline Deviation: +/- 10 ft

Limitations:
e Maximum bank angle 80°
e Maximum Pitch 30°

11
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Lesson 5

Objective: Student performs pattern work and landings

Equipment: Surrogate aircraft (T-28 or other)

Flight Time: :10-15 hr. (per student)

Pre and Post Flight Briefing: :30 hr

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground Reference

Key Landmarks

Heading, airspeed, and altitude Control
Taxi Procedures

Takeoff, and climb out procedures
Climbs and descents, airspeed changes
Traffic pattern entry, landing, taxi, and engine shut down procedures
Landings

Flight Plan:

Student performs preflight and taxi's

Student performs takeoff and does climb out procedures
Student enters traffic pattern and performs touch and goes
Student performs stop goes at IP’s discretion as necessary
Student full stops and taxi’s to park

Completion Standards:

Airspeed +/- 5 kts

Heading +/- 10°

Altitude +/- 25 ft

Centerline Deviation: +/- 10 ft

Limitation:

No stalls
Maximum bank angle 80°
Maximum Pitch 30°

12
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Lesson 6

Objective: Student will familiarize themselves with emergency procedures and pattern work.
Equipment: Surrogate aircraft (T-28 or other)

Flight Time: :10-15 hr. (per student)

Pre and Post Flight Briefing: :30 hr

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground Reference

Key Landmarks

Heading, airspeed, and altitude Control
Taxi Procedures

Takeoff, and climb out procedures
Climbs and descents, airspeed changes
Traffic pattern entry, landing, taxi, and engine shut down procedures
Landings

Flight Plan:

Student performs preflight and taxi's

Student performs takeoff and does climb out procedures

Student performs engine out procedures

Student performs internet out procedures, if equipped

Student enters traffic pattern and performs missed approaches/touch and goes
Student full stops and taxi’s to park

Completion Standards:

e Airspeed +/- 5 kts
e Heading +/- 10°
e Altitude +/-25ft
e Centerline Deviation: +/- 10 ft
e No stalls
Limitations:
¢ Maximum bank angle 80°
e Maximum Pitch 30°
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Objective: Student will familiarize themselves with emergency procedures and pattern work.

Lesson 7

Equipment: Surrogate aircraft (T-28 or other)

Flight Time: :10-15 hr. (per student)

Pre and Post Flight Briefing: :30 hr

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground Reference

Key Landmarks

Heading, airspeed, and altitude Control
Taxi Procedures

Takeoff, and climb out procedures
Climbs and descents, airspeed changes
Traffic pattern entry, landing, taxi, and engine shut down procedures
Landings

Flight Plan:

Student performs preflight and taxi's

Student performs takeoff and does climb out procedures

Student performs comm out procedures and establishing comms

Student performs taking control of the aircraft

Student enters traffic pattern and performs missed approaches/touch and goes
Student performs stop goes at IP’s discretion as necessary

Student full stops and taxi’s to park

Completion Standards:

Airspeed +/- 5 kts

Heading +/- 10°

Altitude +/- 25 ft

Centerline Deviation: +/- 10 ft
No stalls

Limitations:

Maximum bank angle 80°
Maximum Pitch 30°
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Lesson 8

Objective: IP will demo flying from the GCS and then the student will fly from the GCS.

Equipment: Surrogate aircraft (T-28 or other)

Flight Time: : 10-15 hr. (per student)
Pre and Post Flight Briefing: :30 hr
Briefing Items:
e Weather
e Local Area Procedures
e Aircraft Limitations
e Ground Reference
o Key Landmarks
e Heading, airspeed, and altitude Control
e Taxi Procedures
e Takeoff, and climb out procedures
¢ Climbs and descents, airspeed changes
e Traffic pattern entry, landing, taxi, and engine shut down procedures
e Landings
Flight Plan:
e |P demos preflight and taxi
e |IP demos takeoff and does climb out procedures
¢ |P demos touch and goes
e |P demos full stops and taxi’'s to park
e Student performs what IP demo’d

Completion Standards:

Airspeed +/- 5 kts

Heading +/- 10°

Altitude +/- 25 ft

Centerline Deviation: +/- 10 ft
No stalls

Limitations:

15

Maximum bank angle 80°
Maximum Pitch 30°





Sandstorm Qualification Program
Electric Series

Lesson 9

Objective: Student will fly this sortie from the GCS and act as a Local Pilot.

Equipment: Surrogate aircraft (T-28 or other)

Flight Time: :10-15 hr. (per student)
Pre and Post Flight Briefing: :30 hr
Briefing Items:
e Weather
e Local Area Procedures
e Aircraft Limitations
e Ground Reference
o Key Landmarks
e Heading, airspeed, and altitude Control
e Taxi Procedures
e Takeoff, and climb out procedures
¢ Climbs and descents, airspeed changes
e Traffic pattern entry, landing, taxi, and engine shut down procedures
e Landings
Flight Plan:
e Student performs preflight and taxi's
e Student performs takeoff and does climb out procedures
e Student enters traffic pattern and performs touch and goes
e Student performs stop goes at IP’s discretion as necessary
e Student full stops and taxi’s to park

Completion Standards:

Airspeed +/- 5 kts

Heading +/- 10°

Altitude +/- 25 ft

Centerline Deviation: +/- 10 ft
No stalls

Limitations:

Maximum bank angle 80°
Maximum Pitch 30°
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Lesson 10

Objective: Student will fly this sortie from the GCS and act as a Local Pilot.

Equipment: Surrogate aircraft (T-28 or other)

Flight Time: : 10-15 hr. (per student)
Pre and Post Flight Briefing: :30 hr
Briefing Items:
e Weather
e Local Area Procedures
e Aircraft Limitations
e Ground Reference
e Key Landmarks
e Heading, airspeed, and altitude Control
e Taxi Procedures
e Takeoff, and climb out procedures
e Climbs and descents, airspeed changes
e Traffic pattern entry, landing, taxi, and engine shut down procedures
e Landings
Flight Plan:
e Student performs preflight and taxi’s
e Student performs takeoff and does climb out procedures
e Student enters traffic pattern and performs touch and goes
e Student performs stop goes at IP’s discretion as necessary
e Student full stops and taxi’s to park

Completion Standards:

Airspeed +/- 5 kts

Heading +/- 10°

Altitude +/- 25 ft

Centerline Deviation: +/- 10 ft
No stalls

Limitations:
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Lesson 11

Objective: Student will familiarize with the Twin Otter for heavy weight operations

Equipment: Twin Otter (or other Surrogate aircraft for heavy weight ops)

Flight Time:

:10-15 hr. (per student)

Pre and Post Flight Briefing: :30 hr

Briefing Items:

Flight Plan:

Weather

Local Area Procedures

Aircraft Limitations

Ground Reference

Key Landmarks

Heading, airspeed, and altitude Control
Taxi Procedures

Takeoff, and climb out procedures
Climbs and descents, airspeed changes
Traffic pattern entry, landing, taxi, and engine shut down procedures
Landings

Student performs pre-takeoff

Student performs taxi and takeoff

Student flies pattern and locates key positions on ground

Student flies low approaches to familiarize with descent rates and flare
Student performs touch and goes with various flap settings at IP discretion
Student performs full stop and taxi back as necessary

Completion Standards:

Limitations:

Airspeed +/- 10 kts

Heading +/- 30°

Altitude +/- 75 ft

Centerline Deviation: +/- 10 ft

No stalls
Maximum bank angle 80°
Maximum Pitch 30°
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Lesson 12

Objective: Student will familiarize with the Twin Otter for heavy weight operations
Equipment: Twin Otter (or other Surrogate aircraft for heavy weight ops)

Flight Time: :10-15 hr. (per student)

Pre and Post Flight Briefing: :30 hr

Briefing Items:

o Weather
Local Area Procedures
Aircraft Limitations
Ground Reference
Key Landmarks
Heading, airspeed, and altitude Control
Taxi Procedures
Takeoff, and climb out procedures
Climbs and descents, airspeed changes
Traffic pattern entry, landing, taxi, and engine shut down procedures
Landings

Flight Plan:

e Student performs pre-takeoff
Student performs taxi and takeoff
Student flies pattern and locates key positions on ground
Student flies low approaches to familiarize with descent rates and flare
Student performs touch and goes with various flap settings at IP discretion
Student performs full stop and taxi back as necessary

Completion Standards:
o Airspeed +/- 10 kts

e Heading +/- 30°
e Altitude +/-75ft
e Centerline Deviation: +/- 10 ft
e No stalls
Limitations:
e Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 13

Objective: Student will familiarize with the Twin Otter for heavy weight operations
Equipment: Twin Otter (or other Surrogate aircraft for heavy weight ops)

Flight Time: : 10-15 hr. (per student)

Pre and Post Flight Briefing: :30 hr

Briefing Items:

e Weather
Local Area Procedures
Aircraft Limitations
Ground Reference
Key Landmarks
Heading, airspeed, and altitude Control
Taxi Procedures
Takeoff, and climb out procedures
Climbs and descents, airspeed changes
Traffic pattern entry, landing, taxi, and engine shut down procedures
Landings

Flight Plan:
e Student performs pre-takeoff
Student performs taxi and takeoff
Student flies pattern and locates key positions on ground
IP demos designated EP’s and then student flies EP’s
Student flies low approaches to familiarize with descent rates and flare
Student performs touch and goes with various flap settings at IP discretion
Student performs full stop and taxi back as necessary

Completion Standards:
e Airspeed +/- 5 kts

e Heading +/- 20°
e Altitude +/-50 ft
e Centerline Deviation: +/-5 ft
e No stalls
Limitations:
e Maximum bank angle 80°

e Maximum Pitch 30°
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Lesson 14

Objective: Student will familiarize with the Twin Otter for heavy weight operations
Equipment: Twin Otter (or other Surrogate aircraft for heavy weight ops)

Flight Time: : 10-15 hr. (per student)

Pre and Post Flight Briefing: :30 hr

Briefing Items:

e Weather
Local Area Procedures
Aircraft Limitations
Ground Reference
Key Landmarks
Heading, airspeed, and altitude Control
Taxi Procedures
Takeoff, and climb out procedures
Climbs and descents, airspeed changes
Traffic pattern entry, landing, taxi, and engine shut down procedures
Landings

Flight Plan:
e Student performs pre-takeoff
Student performs taxi and takeoff
Student flies pattern and locates key positions on ground
IP demos designated EP’s and then student flies EP’s
Student flies low approaches to familiarize with descent rates and flare
Student performs touch and goes with various flap settings at IP discretion
Student performs full stop and taxi back as necessary

Completion Standards:
e Airspeed +/- 5 kts

e Heading +/- 20°
e Altitude +/-50 ft
e Centerline Deviation: +/-5 ft
e No stalls
Limitations:
e Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 15

Objective: Student will fly this sortie from the GCS and act as a Local Pilot.

Equipment: Twin Otter (or other Surrogate aircraft for heavy weight ops)

Flight Time: : 10-15 hr. (per student)
Pre and Post Flight Briefing: :30 hr
Briefing Items:
e Weather
e Local Area Procedures
e Aircraft Limitations
e Ground Reference
o Key Landmarks
e Heading, airspeed, and altitude Control
e Taxi Procedures
e Takeoff, and climb out procedures
e Climbs and descents, airspeed changes
e Traffic pattern entry, landing, taxi, and engine shut down procedures
e Landings
Flight Plan:
e Student performs preflight and taxi's
e Student performs takeoff and does climb out procedures
e Student enters traffic pattern and performs touch and goes
e Student performs stop goes at IP’s discretion as necessary
e Student full stops and taxi’'s to park

Completion Standards:

Airspeed +/- 5 kts

Heading +/- 10°

Altitude +/- 25 ft

Centerline Deviation: +/- 5 ft
No stalls

Limitations:

Maximum bank angle 80°
Maximum Pitch 30°
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Lesson 16
Objective: Student will familiarize with Sandstorm operations
Equipment: Sandstorm
Flight Time: :20 hr. (per student)
Pre and Post Flight Briefing: :30 hr

Briefing Items:

o \Weather
e Local Area Procedures
e Aircraft Limitations
e Ground Reference
e Key Landmarks
e Heading, airspeed, and altitude Control
e Taxi Procedures
e Takeoff, and climb out procedures
¢ Climbs and descents, airspeed changes
e Traffic pattern entry, landing, taxi, and engine shut down procedures
e Landings
Flight Plan:
e Student performs pre-takeoff
e Student performs high speed taxi and uses brakes
e Student performs takeoff
e Student flies pattern and locates key positions on ground
e Student flies low approaches to familiarize with descent rates and flare
e Student performs touch and goes with various flap settings
e Student performs full stop and taxi back as necessary

Completion Standards:

e Airspeed +/- 10 kts
e Heading +/- 30°
e Altitude +/-75ft
e Centerline Deviation: +/- 10 ft
e No stalls
Limitations:
e Maximum bank angle 80°
e Maximum Pitch 30°
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Lesson 17

Objective: Student will familiarize with Sandstorm operations

Equipment: Sandstorm

Flight Time: :20 hr. (per student)

Pre and Post Flight Briefing: :30 hr

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground Reference

Key Landmarks

Heading, airspeed, and altitude Control
Taxi Procedures

Takeoff, and climb out procedures
Climbs and descents, airspeed changes
Traffic pattern entry, landing, taxi, and engine shut down procedures
Landings

Flight Plan:

Student performs the taxi and takeoff

Student flies pattern and locates key positions on ground

Student flies low approaches to familiarize with descent rates and flare
Student performs touch and goes at IP discretion with various flap settings
Student performs full stop and taxi back as necessary

Completion Standards:

Airspeed +/- 10 kts

Heading +/- 30°

Altitude +/- 75 ft

Centerline Deviation: +/- 10 ft
No stalls

Limitations:

Maximum bank angle 80°
Maximum Pitch 30°
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Lesson 18

Objective: Student will familiarize with Sandstorm operations

Equipment: Sandstorm

Flight Time: :20 hr. (per student)

Pre and Post Flight Briefing: :30 hr

Briefing Items:

Weather

Local Area Procedures

Aircraft Limitations

Ground Reference

Key Landmarks

Heading, airspeed, and altitude Control
Taxi Procedures

Takeoff, and climb out procedures
Climbs and descents, airspeed changes
Traffic pattern entry, landing, taxi, and engine shut down procedures
Landings

Flight Plan:

Student performs the taxi and takeoff

Student flies pattern and actuates gear for familiarization

IP demos designated EP’s and then student flies same designated EP’s
Student flies low approaches to familiarize with descent rates and flare
Student performs touch and goes at IP discretion with various flap settings
Student performs full stop and taxi back as necessary

Completion Standards:

Airspeed +/- 5 kts

Heading +/- 10°

Altitude +/- 25 ft

Centerline Deviation: +/- 5 ft
No stalls

Limitations:
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Lesson 19

Objective: Student will familiarize with Sandstorm operations work with a Local Pilot if able

Equipment: Sandstorm

Flight Time: :20 hr. (per student)
Pre and Post Flight Briefing: :30 hr
Briefing Items:
e Weather
e Local Area Procedures
e Aircraft Limitations
o Ground Reference
e Key Landmarks
¢ Heading, airspeed, and altitude Control
e Taxi Procedures
e Takeoff, and climb out procedures
e Climbs and descents, airspeed changes
e Traffic pattern entry, landing, taxi, and engine shut down procedures
¢ Landings
Flight Plan:
e Local Pilot Student performs the taxi and takeoff
¢ Local Pilot Student performs airborne handover to Remote Pilot
¢ Remote Pilot performs pattern work and Local Pilot Student observes
e Remote Pilot performs airborne handover to Local Pilot
e Local Pilot Student performs full stop and taxi back as necessary

Completion Standards:

Airspeed +/- 5 kts

Heading +/- 10°

Altitude +/- 25 ft

Centerline Deviation: +/- 5 ft
No stalls

Limitations:

Maximum bank angle 80°
Maximum Pitch 30°
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Lesson 20

Objective: Student will familiarize with Sandstorm operations work with a Local Pilot if able

Equipment: Sandstorm

Flight Time: :20 hr. (per student)
Pre and Post Flight Briefing: :30 hr
Briefing Items:
o Weather
e Local Area Procedures
e Aircraft Limitations
¢ Ground Reference
e Key Landmarks
e Heading, airspeed, and altitude Control
e Taxi Procedures
e Takeoff, and climb out procedures
e Climbs and descents, airspeed changes
e Traffic pattern entry, landing, taxi, and engine shut down procedures
e Landings
Flight Plan:
e Local Pilot Student performs the taxi and takeoff
e Local Pilot Student performs airborne handover to Remote Pilot
¢ Remote Pilot performs pattern work and Local Pilot Student observes
¢ Remote Pilot performs airborne handover to Local Pilot
e Local Pilot Student performs full stop and taxi back as necessary

Completion Standards:

Airspeed +/- 5 kts

Heading +/- 10°

Altitude +/- 25 ft

Centerline Deviation: +/- 5 ft
No stalls

Limitations:
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Appendix A Ground Training Record

USI GROUND TRAINING RECORD PAGE 1 OF 2 PAGES
1. NAME 2. AIRCRAFT 4. CREW POSITION 5. TYPE OF TRAINING
SANDSTORM
TRAINING EVENTS INSTRUCTOR’S NAME DATE

1. Mission Preparation

a. Weather

b. Local Area Procedures/Restrictions

c. Pattern Operations

d. Airfield Facilities

2. FIt Controls/Ldg Gear

a. Flight Control Surfaces

b. Lights (if equipped)

c. Flight Control Systems

d. Landing Gear and Brakes

3. Electrical and Engine

a. Electrical System

b. Engine

4. Datalinks

a. Terms and Definitions

b. JR 12X Radio Transmitter

¢. Communication and Control

d. Internet procedures (if equipped)

e. Binding procedures

5. Ground Control Station

a. Primary HUD and Video display

b. Standby Instrument Panel (if equipped)
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USI GROUND TRAINING RECORD (CONT’D)

PAGE

2

OF 2 PAGES

TRAINING EVENTS

INSTRUCTOR’S NAME

DATE

c. MAP Display (if equipped)

d. Control Stick and Throttle control

e. Rudder Pedals

6. Emergency Procedures

7. Publications

a. Sandstorm Pilot Operating Handbook (POH)

b. Sandstorm Safety Checklist

c. Sandstorm Program Letter Experimental Certification

d. Certificate of Authorization (COA)

e. Log book procedures

f. Standard Operating Terms (USI Training Plan, v2)

8. Crew Resource Management (CRM)

9. Operational Risk Management (ORM)

REMARKS

6. TRAINEE'S SIGNATURE/DATE (When Completed) 7. INSTRUCTOR'’S SIGNATURE
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Appendix B Surrogate Flight Training Record

USI SURROGATE FLIGHT TRAINING RECORD

PAGE

1

OF

3 PAGES

1. NAME /RANK

2. SURROGATE AIRCRAFT

3. CREW POSITION 4. TYPE OF TRAINING

TRAINING EVENTS QUAL REQUAL 1 2 3 4 5 TOTAL
1. SUPERVISORY FUNCTIONS
a. Safety/Judgment 15 7
b. CRM 15 7
c. Mission Planning/Briefing/Debrief 15 7
d. Situational Awareness 15 7
e. Flight Discipline 15 7
2. NORMAL PROCEDURES
a. Local Pilot control functions 15 7
b. Taxi/Takeoff procedures 10 5
¢. Handover procedures - Ground 10 5
d. Pattern Orientation 15 7
e. Inflight checks, checklist 15 7
f. Systems operations 15 7
g. Power management 15 7
h. Communications procedures 15 7
i. Handover procedures -Airborne 10 5
j. Recovery procedures 10 5
k. Airwork
1. Simulated Pattern Profile 10 5
2. Simulated Go Arounds 10 5
I. Approaches and Landings
1.SFO 10 5
2. Touch and GO 20 10
3. 0° Flap Landings 10 5
4. 15° Flap Landings (A/R) 10 5
5. 30° Flap Landings - -
6. Full Stop 10 7
m. After Landing/Shut Down 10 7
INSTRUCTIONS 6. FLIGHT EVAL/TRAINING | 7. INSTRUCTOR/DATE

Indicate event proficiency level IAW the
following criteria:

(1) P - Performance indicated proficiency.

(2) T - Additional training and practice
required.

(3) D - Discussed/Demonstrated -
Proficiency not required

COMPLETION DATE

8. REVIEWING/CERTIFYING INSTRUCTOR
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Appendix B Surrogate Flight Training Record

USI SURROGATE FLIGHT TRAINING RECORD PAGE 2 OF 3 PAGES
1. NAME /RANK 2. SURROGATE AIRCRAFT 3. CREW POSITION 4. TYPE OF TRAINING
TRAINING EVENTS QUAL REQUAL 8 9 10 11 12 TOTAL
1. SUPERVISORY FUNCTIONS
a. Safety/Judgment 15 7
b. CRM 15 7
c. Mission Planning/Briefing/Debrief 15 7
d. Situational Awareness 15 7
e. Flight Discipline 15 7
2. NORMAL PROCEDURES
a. Local Pilot control functions 15 7
b. Taxi/Takeoff procedures 10 5
¢. Handover procedures - Ground 10 5
d. Pattern Orientation 15 7
e. Inflight checks, checklist 15 7
f. Systems operations 15 7
g. Power management 15 7
h. Communications procedures 15 7
i. Handover procedures -Airborne 10 5
j. Recovery procedures 10 5
k. Airwork
1. Simulated Pattern Profile 10
2. Simulated Go Arounds 10 5
I. Approaches and Landings
1.SFO 10 5
2. Touch and GO 20 10
3. 0° Flap Landings 10 5
4. 15° Flap Landings — (A/R) 10 5
5. 30° Flap Landings - -
6. Full Stop 10 7
m. After Landing/Shut Down 10 7
INSTRUCTIONS 6. FLIGHT EVAL/TRAINING | 7. INSTRUCTOR/DATE

Indicate event proficiency level IAW the
following criteria:

(1) P - Performance indicated proficiency.

(2) T - Additional training and practice
required.

(3) D - Discussed/Demonstrated -
Proficiency not required

COMPLETION DATE

8. REVIEWING/CERTIFYING INSTRUCTOR
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Appendix B Surrogate Flight Training Record

USI SURROGATE FLIGHT TRAINING RECORD PAGE 3 OF 3 PAGES
1. NAME /RANK 2. SURROGATE AIRCRAFT 3. CREW POSITION 4. TYPE OF TRAINING
TRAINING EVENTS QUAL REQUAL 13 14 15 16 17 18 TOTAL
1. SUPERVISORY FUNCTIONS
a. Safety/Judgment 15 7
b. CRM 15 7
c. Mission Planning/Briefing/Debrief 15 7
d. Situational Awareness 15 7
e. Flight Discipline 15 7
2. NORMAL PROCEDURES
a. Local Pilot control functions 15 7
b. Taxi/Takeoff procedures 10 5
¢. Handover procedures - Ground 10 5
d. Pattern Orientation 15 7
e. Inflight checks, checklist 15 7
f. Systems operations 15 7
g. Power management 15 7
h. Communications procedures 15 7
i. Handover procedures -Airborne 10 5
j. Recovery procedures 10 5
k. Airwork
1. Simulated Pattern Profile 10 5
2. Simulated Go Arounds 10 5
I. Approaches and Landings
1. SFO 10 5
2. Touch and GO 20 10
3. 0° Flap Landings 10 5
4. 15° Flap Landings — (A/R) 10 5
5. 30° Flap Landings - -
6. Full Stop 10 7
m. After Landing/Shut Down 10 7
INSTRUCTIONS 6. FLIGHT EVAL/TRAINING | 7. INSTRUCTOR/DATE

Indicate event proficiency level IAW the
following criteria:

(1) P - Performance indicated proficiency.

(2) T - Additional training and practice
required.

(3) D - Discussed/Demonstrated -
Proficiency not required

COMPLETION DATE

8. REVIEWING/CERTIFYING INSTRUCTOR
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Appendix C Sandstorm Flight Training Record

USI SANDSTORM FLIGHT TRAINING RECORD

PAGE

1

OF

1 PAGES

1. NAME /RANK

2. AIRCRAFT

3. CREW POSITION

4. TYPE OF TRAINING

TRAINING EVENTS

QUAL

REQUAL

TOTAL

1. SUPERVISORY FUNCTIONS

Safety/Judgment

a.
b. CRM

c. Mission Planning/Briefing/Debrief

d. Situational Awareness

e. Flight Discipline

[S2 0 KU B O, B NO B NV ]

wlwlwlw|w

2. NORMAL PROCEDURES

a. Local Pilot control functions

b. Taxi/Takeoff procedures

¢. Handover procedures - Ground

d. Pattern Orientation

e. Inflight checks, checklist

f. Systems operations

g. Power management

h. Communications procedures

i. Handover procedures -Airborne

j. Recovery procedures

wlunluoiuiuiuiufuviuo|u

NlwWlwlwlwlwlw|lw|w|w

k. Airwork

1. Simulated Pattern Profile

2. Simulated Go Arounds

w|w

|. Approaches and Landings

1.SFO

2. Touch and GO

3. 0° Flap Landings

4. 15° Flap Landings

5. 30° Flap Landings

6. Full Stop

wlunluo|wv

Njfwlwlw|id|w

m. After Landing/Shut Down

3

2

INSTRUCTIONS

Indicate event proficiency level IAW the
following criteria:

(1) P - Performance indicated proficiency.

(2) T - Additional training and practice
required.

(3) D - Discussed/Demonstrated -
Proficiency not required

6. FLIGHT EVAL/TRAINING
COMPLETION DATE
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Appendix D UAS Flight Training Comments

FLYING TRAINING COMMENTS

1. NAME

2. TYPE OF TRAINING

3. FLIGHT NUMBER

4. DATE

5.AIRCRAFT TYPE

6. MISSION OVERVIEW

STRENGTH:

AREA (S) FOR IMPROVEMENT:

RECOMMENDATION:

7. INSTRUCTOR

8. STUDENT/DATE

1. NAME

2. TYPE OF TRAINING

3. FLIGHT NUMBER

4. DATE

5.AIRCRAFT TYPE

6. MISSION OVERVIEW

STRENGTH:

AREA (S) FOR IMPROVEMENT:

RECOMMENDATION:

7. INSTRUCTOR

8. STUDENT/DATE
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		 Key Landmarks

		 Heading, airspeed, and altitude Control

		 Taxi procedures

		 Takeoff, and climb out procedures

		 Climbs and descents, airspeed changes

		 Traffic pattern entry, landing, taxi, and engine shut down procedures

		Lesson 3



		 Student performs taxi and takeoff

		 Student climbs to 200’ AGL and performs power On/Off stalls

		 Student descends into pattern

		 Student performs low approaches to familiarize with descent rates and flares

		 Student performs touch and goes

		 Student performs full stop and taxi back as necessary

		Lesson 5

		Lesson 6



		 Student performs preflight and taxi’s

		 Student performs takeoff and does climb out procedures

		 Student performs engine out procedures

		 Student performs internet out procedures, if equipped

		 Student enters traffic pattern and performs missed approaches/touch and goes

		 Student full stops and taxi’s to park

		Lesson 7



		 Student performs preflight and taxi’s

		 Student performs takeoff and does climb out procedures

		 Student performs comm out procedures and establishing comms

		 Student performs taking control of the aircraft

		 Student enters traffic pattern and performs missed approaches/touch and goes

		 Student performs stop goes at IP’s discretion as necessary

		 Student full stops and taxi’s to park

		Lesson 8

		Objective:  IP will demo flying from the GCS and then the student will fly from the GCS.

		Equipment: Surrogate aircraft (T-28 or other)

		Flight Time:                                                    : 10-15  hr. (per student)

		Pre and Post Flight Briefing:    :30 hr

		Briefing Items:

		 Weather

		 Local Area Procedures

		 Aircraft Limitations

		 Ground Reference

		 Key Landmarks

		 Heading, airspeed, and altitude Control

		 Taxi Procedures

		 Takeoff, and climb out procedures

		 Climbs and descents, airspeed changes

		 Traffic pattern entry, landing, taxi, and engine shut down procedures

		 Landings

		Flight Plan:

		 IP demos preflight and taxi

		 IP demos takeoff and does climb out procedures

		 IP demos touch and goes

		 IP demos full stops and taxi’s to park

		 Student performs what IP demo’d

		Completion Standards:

		 Airspeed +/- 5 kts

		 Heading  +/- 10º

		 Altitude   +/- 25 ft

		 Centerline Deviation:  +/- 10 ft

		 No stalls

		Limitations:

		 Maximum bank angle  80º

		 Maximum Pitch   30

		Lesson 9

		Objective:  Student will fly this sortie from the GCS and act as a Local Pilot.

		Equipment: Surrogate aircraft (T-28 or other)

		Flight Time:                                                    : 10-15  hr. (per student)

		Pre and Post Flight Briefing:    :30 hr

		Briefing Items:

		 Weather

		 Local Area Procedures

		 Aircraft Limitations

		 Ground Reference

		 Key Landmarks

		 Heading, airspeed, and altitude Control

		 Taxi Procedures

		 Takeoff, and climb out procedures

		 Climbs and descents, airspeed changes

		 Traffic pattern entry, landing, taxi, and engine shut down procedures

		 Landings

		Flight Plan:

		 Student performs preflight and taxi’s

		 Student performs takeoff and does climb out procedures

		 Student enters traffic pattern and performs touch and goes

		 Student performs stop goes at IP’s discretion as necessary

		 Student full stops and taxi’s to park

		Completion Standards:

		 Airspeed +/- 5 kts

		 Heading  +/- 10º

		 Altitude   +/- 25 ft

		 Centerline Deviation:  +/- 10 ft

		 No stalls

		Limitations:

		 Maximum bank angle  80º

		 Maximum Pitch   30

		Lesson 10

		Objective:  Student will fly this sortie from the GCS and act as a Local Pilot.

		Equipment: Surrogate aircraft (T-28 or other)

		Flight Time:                                                    : 10-15  hr. (per student)

		Pre and Post Flight Briefing:    :30 hr

		Briefing Items:

		 Weather

		 Local Area Procedures

		 Aircraft Limitations

		 Ground Reference

		 Key Landmarks

		 Heading, airspeed, and altitude Control

		 Taxi Procedures

		 Takeoff, and climb out procedures

		 Climbs and descents, airspeed changes

		 Traffic pattern entry, landing, taxi, and engine shut down procedures

		 Landings

		Flight Plan:

		 Student performs preflight and taxi’s

		 Student performs takeoff and does climb out procedures

		 Student enters traffic pattern and performs touch and goes

		 Student performs stop goes at IP’s discretion as necessary

		 Student full stops and taxi’s to park

		Completion Standards:

		 Airspeed +/- 5 kts

		 Heading  +/- 10º

		 Altitude   +/- 25 ft

		 Centerline Deviation:  +/- 10 ft

		 No stalls

		Limitations:

		 Maximum bank angle  80º

		 Maximum Pitch   30

		Lesson 11

		Objective:  Student will familiarize with the Twin Otter for heavy weight operations

		Equipment: Twin Otter (or other Surrogate aircraft for heavy weight ops)

		Flight Time:                                                    : 10-15  hr. (per student)

		Pre and Post Flight Briefing:    :30 hr

		Briefing Items:

		 Weather

		 Local Area Procedures

		 Aircraft Limitations

		 Ground Reference

		 Key Landmarks

		 Heading, airspeed, and altitude Control

		 Taxi Procedures

		 Takeoff, and climb out procedures

		 Climbs and descents, airspeed changes

		 Traffic pattern entry, landing, taxi, and engine shut down procedures

		 Landings

		Flight Plan:

		 Student performs pre-takeoff

		 Student performs taxi and takeoff

		 Student flies pattern and locates key positions on ground

		 Student flies low approaches to familiarize with descent rates and flare

		 Student performs touch and goes with various flap settings at IP discretion

		 Student performs full stop and taxi back as necessary

		Completion Standards:

		 Airspeed +/- 10 kts

		 Heading  +/- 30º

		 Altitude   +/- 75 ft

		 Centerline Deviation:  +/- 10 ft

		 No stalls

		Limitations:

		 Maximum bank angle  80º

		 Maximum Pitch  30

		Lesson 12

		Objective:  Student will familiarize with the Twin Otter for heavy weight operations

		Equipment: Twin Otter (or other Surrogate aircraft for heavy weight ops)

		Flight Time:                                                    : 10-15  hr. (per student)

		Pre and Post Flight Briefing:    :30 hr

		Briefing Items:

		 Weather

		 Local Area Procedures

		 Aircraft Limitations

		 Ground Reference

		 Key Landmarks

		 Heading, airspeed, and altitude Control

		 Taxi Procedures

		 Takeoff, and climb out procedures

		 Climbs and descents, airspeed changes

		 Traffic pattern entry, landing, taxi, and engine shut down procedures

		 Landings

		Flight Plan:

		 Student performs pre-takeoff

		 Student performs taxi and takeoff

		 Student flies pattern and locates key positions on ground

		 Student flies low approaches to familiarize with descent rates and flare

		 Student performs touch and goes with various flap settings at IP discretion

		 Student performs full stop and taxi back as necessary

		Completion Standards:

		 Airspeed +/- 10 kts

		 Heading  +/- 30º

		 Altitude   +/- 75 ft

		 Centerline Deviation:  +/- 10 ft

		 No stalls

		Limitations:

		 Maximum bank angle  80º

		 Maximum Pitch   30

		Lesson 13

		Objective:  Student will familiarize with the Twin Otter for heavy weight operations

		Equipment: Twin Otter (or other Surrogate aircraft for heavy weight ops)

		Flight Time:                                                    : 10-15  hr. (per student)

		Pre and Post Flight Briefing:    :30 hr

		Briefing Items:

		 Weather

		 Local Area Procedures

		 Aircraft Limitations

		 Ground Reference

		 Key Landmarks

		 Heading, airspeed, and altitude Control

		 Taxi Procedures

		 Takeoff, and climb out procedures

		 Climbs and descents, airspeed changes

		 Traffic pattern entry, landing, taxi, and engine shut down procedures

		 Landings

		Flight Plan:

		 Student performs pre-takeoff

		 Student performs taxi and takeoff

		 Student flies pattern and locates key positions on ground

		 IP demos designated EP’s and then student flies EP’s

		 Student flies low approaches to familiarize with descent rates and flare

		 Student performs touch and goes with various flap settings at IP discretion

		 Student performs full stop and taxi back as necessary

		Completion Standards:

		 Airspeed +/- 5 kts

		 Heading  +/- 20º

		 Altitude   +/- 50 ft

		 Centerline Deviation:  +/- 5 ft

		 No stalls

		Limitations:

		 Maximum bank angle  80º

		 Maximum Pitch   30

		Lesson 14

		Objective:  Student will familiarize with the Twin Otter for heavy weight operations

		Equipment: Twin Otter (or other Surrogate aircraft for heavy weight ops)

		Flight Time:                                                    : 10-15  hr. (per student)

		Pre and Post Flight Briefing:    :30 hr

		Briefing Items:

		 Weather

		 Local Area Procedures

		 Aircraft Limitations

		 Ground Reference

		 Key Landmarks

		 Heading, airspeed, and altitude Control

		 Taxi Procedures

		 Takeoff, and climb out procedures

		 Climbs and descents, airspeed changes

		 Traffic pattern entry, landing, taxi, and engine shut down procedures

		 Landings

		Flight Plan:

		 Student performs pre-takeoff

		 Student performs taxi and takeoff

		 Student flies pattern and locates key positions on ground

		 IP demos designated EP’s and then student flies EP’s

		 Student flies low approaches to familiarize with descent rates and flare

		 Student performs touch and goes with various flap settings at IP discretion

		 Student performs full stop and taxi back as necessary

		Completion Standards:

		 Airspeed +/- 5 kts

		 Heading  +/- 20º

		 Altitude   +/- 50 ft

		 Centerline Deviation:  +/- 5 ft

		 No stalls

		Limitations:

		 Maximum bank angle  80º

		 Maximum Pitch   30

		Lesson 15

		Objective:  Student will fly this sortie from the GCS and act as a Local Pilot.

		Equipment: Twin Otter (or other Surrogate aircraft for heavy weight ops)

		Flight Time:                                                    : 10-15  hr. (per student)

		Pre and Post Flight Briefing:    :30 hr

		Briefing Items:

		 Weather

		 Local Area Procedures

		 Aircraft Limitations

		 Ground Reference

		 Key Landmarks

		 Heading, airspeed, and altitude Control

		 Taxi Procedures

		 Takeoff, and climb out procedures

		 Climbs and descents, airspeed changes

		 Traffic pattern entry, landing, taxi, and engine shut down procedures

		 Landings

		Flight Plan:

		 Student performs preflight and taxi’s

		 Student performs takeoff and does climb out procedures

		 Student enters traffic pattern and performs touch and goes

		 Student performs stop goes at IP’s discretion as necessary

		 Student full stops and taxi’s to park

		Completion Standards:

		 Airspeed +/- 5 kts

		 Heading  +/- 10º

		 Altitude   +/- 25 ft

		 Centerline Deviation:  +/- 5 ft

		 No stalls

		Limitations:

		 Maximum bank angle  80º

		 Maximum Pitch   30

		Lesson 16



		 Student performs pre-takeoff

		 Student performs takeoff

		 Student flies pattern and locates key positions on ground

		 Student flies low approaches to familiarize with descent rates and flare

		 Student performs touch and goes with various flap settings

		 Student performs full stop and taxi back as necessary

		Lesson 17

		Objective:  Student will familiarize with Sandstorm operations

		Equipment: Sandstorm

		Flight Time:                                                    :20 hr. (per student)

		Pre and Post Flight Briefing:    :30 hr

		Briefing Items:



		 Weather

		 Local Area Procedures

		 Aircraft Limitations

		 Ground Reference

		 Key Landmarks

		 Heading, airspeed, and altitude Control

		 Taxi Procedures

		 Takeoff, and climb out procedures

		 Climbs and descents, airspeed changes

		 Traffic pattern entry, landing, taxi, and engine shut down procedures

		 Landings

		Flight Plan:

		 Student performs the taxi and takeoff



		 Student flies pattern and locates key positions on ground

		 Student flies low approaches to familiarize with descent rates and flare

		 Student performs touch and goes at IP discretion with various flap settings

		 Student performs full stop and taxi back as necessary

		Completion Standards:



		 Airspeed +/- 10 kts

		 Heading  +/- 30º

		 Altitude   +/- 75 ft

		 Centerline Deviation:  +/- 10 ft

		 No stalls

		Limitations:



		 Maximum bank angle  80º

		 Maximum Pitch   30

		Lesson 18

		Objective:  Student will familiarize with Sandstorm operations

		Equipment: Sandstorm

		Flight Time:                                                    :20 hr. (per student)

		Pre and Post Flight Briefing:    :30 hr

		Briefing Items:

		 Weather

		 Local Area Procedures

		 Aircraft Limitations

		 Ground Reference

		 Key Landmarks

		 Heading, airspeed, and altitude Control

		 Taxi Procedures

		 Takeoff, and climb out procedures

		 Climbs and descents, airspeed changes

		 Traffic pattern entry, landing, taxi, and engine shut down procedures

		 Landings

		Flight Plan:

		 Student performs the taxi and takeoff

		 Student flies pattern and actuates gear for familiarization

		 IP demos designated EP’s and then student flies same designated EP’s

		 Student flies low approaches to familiarize with descent rates and flare

		 Student performs touch and goes at IP discretion with various flap settings

		 Student performs full stop and taxi back as necessary

		Completion Standards:

		 Airspeed +/- 5 kts

		 Heading  +/- 10º

		 Altitude   +/- 25 ft

		 Centerline Deviation:  +/- 5 ft

		 No stalls

		Limitations:

		 Maximum bank angle  80º

		 Maximum Pitch   30

		Lesson 19

		Objective:  Student will familiarize with Sandstorm operations work with a Local Pilot if able

		Equipment: Sandstorm

		Flight Time:                                                    :20 hr. (per student)

		Pre and Post Flight Briefing:    :30 hr

		Briefing Items:

		 Weather

		 Local Area Procedures

		 Aircraft Limitations

		 Ground Reference

		 Key Landmarks

		 Heading, airspeed, and altitude Control

		 Taxi Procedures

		 Takeoff, and climb out procedures

		 Climbs and descents, airspeed changes

		 Traffic pattern entry, landing, taxi, and engine shut down procedures

		 Landings

		Flight Plan:

		 Local Pilot Student performs the taxi and takeoff

		 Local Pilot Student performs airborne handover to Remote Pilot

		 Remote Pilot performs pattern work and Local Pilot Student observes

		 Remote Pilot performs airborne handover to Local Pilot

		 Local Pilot Student performs full stop and taxi back as necessary

		Completion Standards:

		 Airspeed +/- 5 kts

		 Heading  +/- 10º

		 Altitude   +/- 25 ft

		 Centerline Deviation:  +/- 5 ft

		 No stalls

		Limitations:

		 Maximum bank angle  80º

		 Maximum Pitch   30

		Lesson 20

		Objective:  Student will familiarize with Sandstorm operations work with a Local Pilot if able

		Equipment: Sandstorm

		Flight Time:                                                    :20 hr. (per student)

		Pre and Post Flight Briefing:    :30 hr

		Briefing Items:

		 Weather

		 Local Area Procedures

		 Aircraft Limitations

		 Ground Reference

		 Key Landmarks

		 Heading, airspeed, and altitude Control

		 Taxi Procedures

		 Takeoff, and climb out procedures

		 Climbs and descents, airspeed changes

		 Traffic pattern entry, landing, taxi, and engine shut down procedures

		 Landings

		Flight Plan:

		 Local Pilot Student performs the taxi and takeoff

		 Local Pilot Student performs airborne handover to Remote Pilot

		 Remote Pilot performs pattern work and Local Pilot Student observes

		 Remote Pilot performs airborne handover to Local Pilot

		 Local Pilot Student performs full stop and taxi back as necessary

		Completion Standards:

		 Airspeed +/- 5 kts

		 Heading  +/- 10º

		 Altitude   +/- 25 ft

		 Centerline Deviation:  +/- 5 ft

		 No stalls

		Limitations:

		 Maximum bank angle  80º

		 Maximum Pitch   30

		Appendix A Ground Training Record

		Appendix B Surrogate Flight Training Record

		Appendix B Surrogate Flight Training Record



		Appendix B Surrogate Flight Training Record

		Appendix C Sandstorm Flight Training Record

		Appendix D UAS Flight Training Comments








This letter is to inform you that the following information is missing from your
petition (Docket No. FAA-2014-0842). This information is necessary for the Federal
Aviation Administration (FAA) to process your petition.

o Provide a description of the proposed pilot medical requirements.

o Your petition references a pre-flight inspection and/or checklist. Describe the
process used to determine if the UAS is airworthy and in safe condition for operation
in the NAS.

. Describe the process used to document UAS discrepancies and the corrective
action taken in the aircraft record. Examples of processes include (1) the petitioner
has elected to use its own process to maintain its UAS and ensure that only airworthy
and safe UAS will be allowed to operate in the NAS and (2) the petitioner has elected
to maintain its UAS in accordance with the manufacturer maintenance and inspection
recommendations.

. Your petition references the material(s) listed below on page three of the
petition, however the material(s) were not submitted for the record. Please provide a
copy of the following referenced materials:

o Combined Sandstorm S3™ Aircrew Operating Handbook (“AOH”)
o USI Local Pilot Initial Qualification Syllabus

o USI Observer Initial Qualification Syllabus

o USI Safety Pilot Initial Qualification Syllabus

Please submit the additional information (non-proprietary) to your docket at
www.regulations.gov and submit any proprietary information to the FAA
Headquarters or electronically via e-mail to jake.troutman@faa.gov. If you want us to
process your request any further, we must receive the information described above
by 02/09/2015. If we do not receive the information, we will close the docket
without notifying you further.

If you have any questions, please feel free to contact me at (202) 267-9521.
Sincerely,

Jake J Troutman

Program Analyst | Rulemaking
FAA Office of Aviation Safety
Airmen and Airspace Rules Division
202-267-9521


http://www.regulations.gov/
mailto:jake.troutman@faa.gov

May 27, 2015

U.S. Department of Transportation
Docket Management System
1200 New Jersey Ave., SE
Washington, DC 20590

RE: Exemption Request Under Section 333 of the FAA Modernization and Reform Act of
2012 and 14 C.F.R. Part 11

Dear Sir or Madam:

Pursuant to Section 333 of the FAA Modernization and Reform Act of 2012 (“FAA Reform Act”)
and 14 C.F.R. Part 11, Unmanned Systems, Inc. (“USI") request exemptions from four
provisions of the Federal Aviation Regulations (“FAR”"), specifically portions of 14 C.F.R. §
21(h), 14 C.F.R. § 61.113(a & b), 14 C.F.R. § 91.119, 14 C.F.R. § 91.151(a) to allow,
commercial operations of its Sandstorm unmanned aerial system (“Sandstorm”) in the
continental United States (‘CONUS”) by individuals who, at a minimum, maintain a FAA private
pilot certification or FAA-recognized equivalents, and have successfully completed USI's
company training plan for Sandstorm. The commercial use requested is to conduct training
and research operations at USI’s home field in Montana and at locations coordinated
with the FAA via the COA process.

The Sandstorm is an all-environment, traditional fixed wing take-off and landing small
unmanned aerial system (“UAS”) that, is capable of transmitting live airborne location and video
information to a Ground Control Station (“‘GCS”). Depending on payload configuration,
Sandstorm will also be able of transmitting real-time high resolution video and photogrammetry
collection to the ground based camera control station and stored on board for post flight
production and forensics. The Sandstorm will be limited to under 55 pounds including
payloads, a wingspan of 15 feet, and a length of 8 feet. The Sandstorm airplane weight without
payload is a maximum of 40 pounds. The Sandstorm’s normal cruising speed and maximum
speed are 40-60 knots indicated airspeed and 80 knots indicated airspeed, respectively. It
comes in an electric, turboprop, and gas version. Sandstorm is capable of operation in
temperatures ranging from -15°F to 115°F. Launch and recovery of the aircraft is conducted via
traditional fixed-wing take-off and landing procedures. The Sandstorm’s 900 MHz datalink and
2.4 GHz control link has a range of five miles and provides all positional information and control
capability required for safe operation of the aircraft.

The Sandstorm is unique among the various UASs applying for exemptions under Section 333
because it has received a Special Experimental Airworthiness Certificate from the FAA based
on its operations near Columbia Falls, Montana. The Sandstorm has an unparalleled safety
record based on our current and on-going flight operations in Montana with FAA certified
aircraft. When this experience is considered in tandem with the remote areas in which it will
operate, it becomes clear that the Sandstorm can operate safely in the National Airspace
System (“NAS”), without posing a threat to national security, by operating in accordance with the
requirements discussed herein.

The Sandstorm’s capabilities, along with USI’s experience to date, make it ideally suited to
conduct commercial operations such as commercial film production, agriculture, aerial
surveying, and patrolling in remote areas (i.e. non-congested or non-populated areas, private or
controlled-access property) under Class E or Class G airspace and within Visual Line of Sight
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(“VLOS”). Use of the Sandstorm reduces the need to operate manned aircraft, decreasing the
risk to the pilot, crew, and those on the ground as the Sandstorm will be transported to the
operational site for launch and recovery and will be not flown to the location with a load of
flammable fuel.

As a result of the Sandstorm’s size, weight, maximum speed, operational capability, and safety
record; the distance at which it will operate from airports and populated areas; and its operation
using visual observers to provide de-confliction from other air traffic, the Sandstorm does not
create a hazard to users of the NAS or the public. Neither does it pose a threat to national
security. Therefore, the FAA should grant USI the requested exemptions. Alternatively, if the
FAA finds that modification of USI’s application is required for safe operation of the Sandstorm
in the NAS, USI requests that the FAA delineate the required modifications and either process
USI's application as if the modifications were already made or allow USI to amend its
application to incorporate the FAA'’s findings.

The name and address of the applicant are:

Unmanned Systems Inc.
Address: 2709 Cyrano Street, Henderson NV 89044

Attn: Don Bintz

Ph: (702) 324-9966

Fax: (702) 656-8782

Email: Don.Bintz@unmannedsystemsinc.com

Attn: William Reynolds
Ph: (702) 606-7539
Email: bill.reynolds@unmannedsystemsinc.com

USI’'s exemption request encompasses the following regulations:

14 C.F.R. § 21 subpart H
" 14 C.F.R. § 61.113(a&b)
14 C.F.R. §91.119

14 C.F.R. § 91.151(a)

Section 333’s Mandate and the Federal Aviation Act

Grant of this exemption application for use of the Sandstorm in training, agriculture, precision
aerial surveys, film industry, and patrols, pursuant to the exemption requested herein, will
advance the Congressional mandate in Section 333 of the FAA Reform Act to accelerate the
introduction of UASs into the NAS. Section 333 directs the Secretary of Transportation to
consider whether certain UASs may operate safely in the NAS before completion of the
rulemaking required under Section 332 of the FAA Reform Act. To make that determination, the
Secretary must evaluate which types of UASs do not create a hazard to users of the NAS or the
public or pose a threat to national security in light of several criteria:

» The UAS’s size, weight, speed, and operational capability;
« Operation of the UAS in close proximity to airports and populated areas; and
« Operation of the UAS within visual line of sight of the operator.
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FAA Reform Act § 333(b)(1). Once the Secretary determines that such vehicles “may operate
safely in the national airspace system, the Secretary shall establish requirements for the safe
operation of such aircraft in the national airspace system.” /d. § 333(c) (emphasis added).

The Federal Aviation Act expressly grants the FAA the authority to issue exemptions. 49 U.S.C.
§ 44701(f). This statutory authority, by its terms, includes exempting civil aircraft, as the term is
defined under §40101 of the Act, from the requirements that all civil aircraft must have a current
airworthiness certificate, 49 U.S.C. § 44711(a), and those used in commercial service must be
piloted by private and/or commercial pilots. 14 C.F.R. §§ 61.113(a) and (b), 61.133.

The granting of the requested exemption is in the public interest based on (i) the clear direction
in Section 333 of the FAA Reform Act; (ii) additional authority in the Federal Aviation Act, as
amended; (iii) the strong equivalent level of safety surrounding the proposed operations; and (iv)
the significant public benefit, including enhanced safety and cost savings associated with
utilizing UASs for commercial by providing adequate training and testing of both pilots and
equipment. Accordingly, USI respectfully requests that the FAA grant the requested exemption
without delay.

Airworthiness

The Sandstorm is safe and fit for operation in the NAS under the conditions listed herein. The
FAA has deemed the Sandstorm safe by initially issuing a Special FAA Experimental
Airworthiness Certificate for flight on September 14, 2011. USI has flown the Sandstorm since
this date in 2011 and currently continues to operate near Columbia Falls, Montana under the
FAA issued Experimental Airworthiness Certificate for Unmanned Aircraft with an assigned
Registration Mark N441KS, being the first tail USI got certified.

Mandatory Operating Conditions

USI proposes that the grant of the exemption be subject to the following mandatory conditions,
which are based upon operating conditions set forth for operation of UAS by public entities
pursuant to Certificates of Waiver or Authorization, with additional restrictions:

« Operations to avoid congested or populated areas to the maximum extent possible.

* Operations to be conducted over private or controlled-access property. ‘

« Permission from land owner/controller required before commencing any flight.

« Operations to occur during Visual Flight Rules Meteorological Conditions (VMC).

« Aircraft to remain within Visual Line of Sight (VLOS).

 Operations to occur during daylight hours.

» Above Ground Level (AGL) altitude to be restricted to 400 feet and below.

« All operations conducted in vicinity of airport to remain more than 2.5 NM from
centerline azimuth of runway centerline measured from runway thresholds.

« Operator will file a NOTAM for each flight.

« All required authorizations and permits will be obtained from territorial, state, county, or
city jurisdictions, including local law enforcement, fire, or other governmental agencies.
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Operator Requirements

USI respectfully proposes that operator requirements should take into account the
characteristics of the particular UAS. The Sandstorm is an inherently stable, light-weight aircraft
that weighs less than 40 pounds without payload, has a proven safety flight safety record and
will be operated in remote areas.

Sandstorm is configured to give the Local Pilot (‘LP”) or Remote Pilot (“RP”) full control of the
aircraft during all phases of flight. It is equipped with an advanced autopilot that can be used to
fly the aircraft in one of four modes: Stabilized, Return to Home (“‘RTH"), Circle or Nav.
Stabilized mode commands the aircraft to fly straight and level with no input from the pilot. RTH
mode commands the aircraft to fly to a “return to home point” designated by the pilot and then
circle until transitioned to manual control by the pilot. Circle mode commands the aircraft to
circle around its current position until the pilot takes control manually or activates another
autopilot mode. Engaging Nav mode commands the aircraft to fly to pre-programmed waypoints
designated by the pilot on the GCS Map screen. Each of these autopilot modes creates a
predictable aircraft flight pattern that allows Sandstorm to operate within the intended flight
envelope with minimal input from the pilot. Flight limits are coded into the autopilot and define
the aircraft’s normal flight operating envelope. Manual flight modes that do not use the autopilot
require the operator to provide control input to maintain heading, altitude and airspeed. Pitch,
roll and throttle inputs are accomplished by the LP using the handheld radio
controller/transmitter (JR-12X) or by the RP using GCS RP Control Stick station via the 900
MHz or 2.4 GHz link respectively.

The GCS is the primary control station; providing the RP situational awareness and command
and control interface for the UA. The flight controls consist of a control stick, throttle, and rudder
pedals. The LP will always have the capability to take control of the aircraft with the handheld
JR-12X if necessary for safety of flight in all phases of flight while maintaining VLOS.

In the event of a Total Lost-Link (“TLL") the autopilot shall navigate the UAS back to a
designated Return to Home (“RTH”) point. Standard operating procedures will have a
designated RTH point prior to every flight. While in circle mode around the RTH point, recovery
of control should be possible. In the event that recovery of control link is not possible, the UAS
will spiral down to a controlled landing around the designated RTH point. If the motor batteries
have been depleted, the avionics and flight control surfaces are powered independently to allow
for continued control by the LP to conduct a pilot controlled landing of the aircraft.

Specific Exemption Requests and Equivalent Level of Safety Showings
14 C.F.R. Part 21, Subpart H: Airworthiness Certificates

Subpart H, entitled Airworthiness Certificates, establishes the procedural requirements for the
issuance of airworthiness certificates as required by FAR §91.203 (a) (1). Given the size and
limited operating area associated with the aircraft to be utilized by the Applicant, an exemption
from Part 21 Subpart H meets the requirements of an equivalent level of safety under Part 11
and Section 333 of the Reform Act. The Federal Aviation Act (49 U.S.C.§44701 (f)) and Section
333 of the Reform Act both authorize the FAA to exempt aircraft from the requirement for an
airworthiness certificate, upon consideration of the size, weight, speed, operational capability,
and proximity to airports and populated areas of the particular UAS. In all cases, an analysis of
these criteria demonstrates that the UAS operated without an airworthiness certificate, in the
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restricted environment and under the conditions proposed will be at least as safe, or safer, than
a conventional aircraft (fixed wing or rotorcraft) operating with an airworthiness certificate
without the restrictions and conditions proposed.

Sandstorm has already been certified as airworthy via a Special Airworthiness certificate of the
Experimental class and has been recertified as such on four separate occasions. The
exemption USI seeks at this time is to be able to conduct commercial operations while only
having an Experimental certification.

14 C.F.R. § 61.113 (a) & (b): Private Pilot Privileges and Limitations: Pilot in Conimand

Sections 61.113 (a) & (b) limit private pilots to non-commercial operations. Because the UAS
will not carry a pilot or passengers, the proposed operations can achieve the equivalent level of
safety of current operations by requiring the PIC operating the aircraft to have a private pilot’s
license rather than a commercial pilot’s license to operate this small UAS. Unlike a conventional
aircraft that carries the pilot and passengers, the sUAS is remotely controlled with no living thing
on board. The area of operation is controlled and restricted, and all flights are planned and
coordinated in advance as set forth in the Manual. To provide for the differences in knowledge
level the chief pilot for USI is a commercially rated pilot that will oversee all planned flight
operations and will approve all operating areas and operating plans. The risks associated with
the operation of the sUAS are so diminished from the level of risk associated with commercial
operations contemplated by Part 61 when drafted, that with the above oversight and plans will
achieve a level of safety commiserate with the current rules set forth by 14 C.F.R. §61.113 (a)
& (b).

14 C.F.R. § 91.119: Minimum Safe Altitudes

Section 91.119 establishes safe altitudes for operation of civil aircraft. Specifically, Section
91.119(c) limits aircraft flying over areas other than congested areas to an altitude of 500 feet
above the surface, except over open water or sparsely populated areas. In those cases, the
aircraft may not be operated closer than 500 feet to any person, vessel, vehicle, or structure.

As set forth herein, the Sandstorm will never operate at higher than 400 feet AGL. It will,
however, be operated in a manner that avoids congested or populated areas that are depicted
in yellow on VFR sectional charts. Because commercial film flights, agriculture, aerial survey
work, and patrolling must be accomplished at relatively low altitudes, i.e., less than 500 feet
AGL, an exemption from Section 91.119(c) is required.

The equivalent level of safety will be achieved given the size, weight, speed, and material with
which the Sandstorm is built. Also, no flight will be taken without the permission of the land
owner or the party controlling the operating area. With advance notice to the landowner, all
affected individuals will be aware of the agriculture, survey, and patrolling flights. Compared to
similar operations conducted with conventional aircraft or rotorcraft, which weigh thousands of
pounds and carry flammable fuel, any risk associated with these operations will be significantly
reduced from those currently allowed for conventional aircraft operating at or below 500 feet
AGL. Waivers have been granted to other UAS operators for such operations in Alaska. USI
believes such operations can be conducted within the CONUS in Class E and Class G airspace
for the same reasons justifying like operations under the existing waiver in Alaska.
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14 C.F.R. § 91.151(a): Fuel Requirements for Flight in VFR Conditions

Section 91.151(a) prohibits an individual from beginning “a flight in an airplane under VFR
conditions unless (considering wind and forecast weather conditions) there is enough fuel to fly
to the first point of intended landing and, assuming normal cruising speed — (1) During the day,
to fly after that for at least 30 minutes; or (2) At night, to fly after that for at least 45 minutes.” 14
C.F.R. §91.151(a).

The Sandstorm’s batteries provide between one and three hours of powered flight. Without an
exemption from 14 C.F.R. § 91.151, the Sandstorm’s flights could be limited to approximately
thirty minutes in length. Given the limitations on its proposed operations and the location of
those proposed operations, a longer duration for flight in daylight VFR conditions is reasonable.

USI believes that an exemption from 14 C.F.R. § 91.151(a) is safe and consistent with the
scope of a prior exemption. See Exemption 10673 (allowing Lockheed Martin Corporation to
operate without compliance with 91.151(a)). Operating the Sandstorm, a small UAS, without 30
minutes of reserve fuel does not engender the type of risks that Section 91.151(a) was meant to
prevent. The fact that the Sandstorm carries neither pilot, passenger, nor cargo also enhances
the reduced risk to overall safety. Additionally, limiting Sandstorm flights to thirty minutes would
greatly reduce the operational utility of the platform. In the unlikely event that the Sandstorm
should run out of fuel, it would glide under pilot control for landing. Given its weight and
construction material, the risk is significantly less than contemplated by the current regulation.

USI believes that an equivalent level of safety can be achieved by maintaining 10 minutes of
reserve fuel, which, allowing at least fifty minutes of flight time, would be more than adequate to
return the UAS to its planned landing zone from anywhere in its planned operating area.

Similar exemptions have been granted to others, including Exemptions 2689F, 5745, 10673,
and 10808.

Federal Register Summary

Pursuant to 14 C.F.R. § 11.81(f), the following summary is provided for publication in the
Federal Register, should the FAA determine that publication is needed:

Petitioner: Unmanned Systems Inc.
Section of 14 C.F.R.: 14 C.F.R. § 21(h), 14 C.F.R. §61.113(a & b), 14 C.F.R. § 91.119, 14
C.F.R. § 91.151(a).

Approval of exemptions allowing commercial operations of UASs in training and research flights
will benefit the public. By allowing USI to conduct training and research flights for compensation
the public will have better operators for UAVs and better UAVs by the research that USI will
conduct. The UAS will carry no passengers or crew and, therefore, will not expose them to the
risks associated with manned aircraft flights.

The operation of small UASs, weighing less than 55 pounds, conducted in the strict
conditions outlined above, will provide an equivalent level of safety supporting the grant of the
exemptions requested herein, including exempting the applicant from the requirements of Part
21 and allowing commercial operations. These lightweight aircraft operate at slow speeds, close
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to the ground, and in a sterile environment and, as a result, are far safer than conventional
operations conducted with manned aircraft operating in close proximity to the ground and
people.

Privacy

All flights will occur over private or controlled access property with the property owner’s prior
consent and knowledge. Overflight of any person will have consented to being filmed or
otherwise have agreed to be in the area where operations will take place.

Satisfaction of the criteria provided in Section 333 of the Reform Act of 2012 - size, weight,
speed, operating capabilities, proximity to airports and populated areas and operation with is
VLOS and national security. Provided in the above documentation is adequate justification for
the grant of the requested exemptions allowing commercial operation of to conduct training and
research operations at USI’s home field in Montana and at locations coordinated with the FAA
via the COA process.

Sin VI ,
o
et

onald G. Bintz
President
Unmanned Systems’Inc.




