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Chapter 15 

ROA Operations


15.1. Overview.

15.1.1. The purpose of this chapter is to establish guidelines for conducting ROA operations from Edwards AFB and in Restricted Area R-2515. These guidelines are indexed on individual aircraft capability and maturity, and allow for varying levels of integration with other airfield operations and users. Guidelines in this chapter are not intended to replace the guidance contained in other chapters of this regulation, but to augment it. All ROAs must abide by the overall guidance contained in this regulation.

15.2. Relationship to Safety Review Board (SRB).

15.2.1. The guidelines specified in this chapter supplement the existing AFFTC/Dryden Flight Research Center (DFRC) safety process.  They serve to standardize the treatment of developmental and experimental ROA aircraft at Edwards AFB, and should be considered a framework for the SRB to build upon. When setting operating limitations and restrictions, the guidelines contained in this chapter will be considered the minimum acceptable level of restriction. The SRB may recommend increased and/or new restrictions based on project specific considerations. In particular, the SRB should evaluate each ROA system for risks associated with system redundancy, test team training, and contingency planning to include system malfunctions. The SRB will also determine what operator training is required to ensure a basic level of aviation knowledge and skill before operations outside of exclusive use airspace. If the SRB determines that a restriction specified in this chapter is redundant to other mitigating procedures for a particular program, approval of the Safety Package constitutes a waiver from the contents of this chapter.  This will be clearly presented as a departure from these procedures in the text of the Safety Package.

15.3. Concept of Operations.
15.3.1. During the safety review process, the aircraft will be assigned a type and maturity level. The mitigating procedures specified for this combination, as shown in Table 15-1 will become the guideline for SRB-established mitigating procedures. As a system matures, it must meet specific exit criteria to progress to the next higher level in its column of Table 15-1. Minimum required exit criteria are listed in paragraph 15.5; however, if appropriate, the SRB may establish more stringent exit criteria for a specific program.  After a significant change affecting safety of flight (e.g. flight control design change, flight control or mission planning software changes) the maturity level will change to Unproven, until the modification is fully tested and evaluated. The amount and type of testing will be determined by test planning with review by the SRB. For example, a program may be able to show mission planning validity via model analysis or surrogate flight evaluation sufficient to satisfy the regression requirement, making the change to Unproven unnecessary. Once the specified regression testing is complete, the aircraft maturity will return to the previous level. This regression requirement would only apply to aircraft flown with the system changes.  Maturity level may also change in phase of flight depending on the type of test being flown. For example, a ROA with the basic flight envelope tested may operate as a Provisional aircraft in and around the airfield, but then become Unproven when conducting envelope expansion testing away from the airfield. Aircraft would only change Type if significant new hardware or capabilities are added and fully tested. Type changes must be approved by SRB. 

15.4. Definitions.

15.4.1. ROA: A powered, aerial vehicle that does not carry a human operator uses aerodynamic forces to provide vehicle lift, can fly autonomously or be piloted remotely, can be expendable or recoverable, and can carry a lethal or non-lethal payload. Ballistic or semi ballistic vehicles, cruise missiles, and artillery projectiles are not considered unmanned aerial vehicles

NOTE: (JP 1-02, Department of Defense Dictionary of Military and Associated Terms, 12 April 2001 -- As Amended through 9 January 2003)  
15.4.2. See and Avoid: Detection of other aircraft, personnel or obstruction (airborne and ground) that will potentially be a factor to the ROA operation. This is displayed to the ROA operator in a manner that makes it easy to interpret the severity of the potential conflict and decide on an appropriate avoidance course of action.
15.4.3. Lost Link: When the ground control segment loses command and control data link with the aircraft.  Mitigation procedures will be evaluated by the SRB for the specific aircraft. An example of such a mitigating procedure would be for the aircraft to go to an autonomous orbit and then recover automatically based on time or fuel.
15.4.4. ROA operator: Individual directly responsible for the ROA’s flight path.

15.5. Maturity Levels.

15.5.1. Maturity level of the ROA will be set to mitigate overall risk in the test program, and will be based on confidence level in individual aircraft systems as well as demonstrated aircraft performance and maturity.

15.5.1.1. Unproven: The overall aircraft or any individual safety-of-flight related system is untested. EXIT CRITERIA: 5 consecutive takeoff approach and landing cycles over 5 separate test periods without a safety-of-flight critical failure or serious deviation from planned parameters. Aircraft has demonstrated it is controllable in the operating envelope for planned maneuvers with no hazardous characteristics.

15.5.1.2. Experimental: The aircraft is in active developmental flight test. Basic flight envelope and handling qualities testing is complete. (Note experimental in this sense does not denote “X” aircraft such as the X-45.)

15.5.1.2.1. EXIT CRITERIA: Baseline developmental test program is complete. In addition, the system will need to demonstrate a minimum of 30 consecutive successful takeoff approaches and landing cycles during a minimum of 15 separate test periods to show a reliability of 0.9 with a 0.95 confidence level. Aircraft failure modes are tested and well understood.

15.5.1.3. Provisional: The aircraft has completed baseline airframe developmental testing, though operational testing may be ongoing.

15.5.1.3.1. EXIT CRITERIA:  Aircraft has reached Initial Operating Capability.

15.5.1.4. Mature: The aircraft has been declared operational.

15.6. Type Designation

15.6.1. ROA aircraft will be assigned a Type designation based on the overall capability of the ROA, primarily for traffic avoidance purposes. Capability must be tested for suitability before it can be considered for categorizing the ROA, and may be via on-board or off-board systems.

15.5.1. Type 1: ROA operator has the ability to conduct see and avoid to an equivalent level of capability as a manned aircraft (cooperative and non-cooperative traffic).

15.5.2. Type 2: ROA operator able to detect factor traffic (cooperative only) and take appropriate avoidance action in a timely manner (usually within a few seconds). The detection to action decision loop only involves the ROA and the operator.

15.5.3. Type 3: ROA operator able to detect factor traffic (cooperative only), but unable to react in a timely manner (usually within a few seconds). This delay may be due to detection method (ATC traffic monitoring, Chase aircraft) and/or latency inherent in ROA system (long link delays, complicated command sequences).

15.5.4. Type 4: ROA unable to deviate from flight path for traffic avoidance, but conflict may be detected by ATC to direct conflicting traffic to maneuver (ATC transponder required).

15.5.5. Type 5: ROA unable to deviate from flight path for traffic avoidance and ATC unable to accurately track ROA to detect traffic conflicts (no transponder).

15.7. Mitigating Procedures.

15.7.1. These mitigating procedures are defined to enable Table 15-1 to be populated.  Not all mitigating procedures are utilized in the table, but are defined here to enable SRBs to standardize mitigation procedures.

15.7.2. See and Avoid mitigation

15.7.2.1. Exclusive Use Airspace (EUA): Airspace dedicated to the sole use of the ROA mission.  Non-participating traffic is prohibited from entering.  SPORT is responsible for directing non-participant traffic to avoid entering and advising the ROA operator if there is an airspace incursion.  ROA operations are required to remain within the confines of the airspace boundaries.  Examples include PIRA and Alpha Corridor.

15.7.2.2 Airspace bubble (BA): A 2000’ vertical or 5 NM horizontal airspace bubble around the ROA that traffic is advised to remain clear.  SPORT is responsible for advising traffic of proximity to bubble and current direction and altitude of ROA. The operator will be prepared to make avoidance maneuver if required.

15.7.2.3 Chase aircraft (CA): Primary purpose is to conduct see and avoid for both the ROA and the chase aircraft.  Will advise the ROA operator of all traffic conflicts and recommend or direct a course of action as appropriate.
15.7.2.4. Traffic Avoidance (TA): ROA operator depends on ATC active monitoring to detect traffic and advise ROA operator of all traffic conflicts and recommended avoidance maneuver.

15.7.3. Ground Hazard mitigation.
15.7.3.1. Sanitized ground footprint (FS): Geographic area on the ground actively cleared of all personnel.  Risk is accepted to structures and vehicles remaining within the footprint in case of an aircraft crash.  Flight path is planned to afford the maximum practical protection for personnel.  Example:  PIRA, Echo Range, other bombing ranges.
15.7.3.2. Limited ground footprint (FL): Geographic area on the ground with widely dispersed population and/or structures.  Flight path is planned to minimize personnel risk exposure.  Example:  the corner of 
R-2515 north of Hwy 58 and east of Hwy 395, or flight planning to avoid designated population areas.

15.7.4. Airfield conflict avoidance:

15.7.4.1. Sanitized Taxi Route (ST): Taxi route from engine start location to runway is sanitized of all non-participant aircraft, ground vehicles and personnel.
15.7.4.2 Ground chase vehicle (GC): Primary purpose is to monitor ROA ground operations/taxi for conflicts with aircraft, personnel and structures.  Will advise the ROA operator of all traffic conflicts and recommend or direct a course of action as appropriate.

15.7.4.3. Takeoff exclusion zone (TE): Designated zone around takeoff runway to minimize risk to personnel, aircraft and equipment from a takeoff accident.  Active procedures are utilized to prevent non-participating personnel from being within the exclusion zone.

15.7.4.4. Landing exclusion zone (LE): Designated zone around landing runway to minimize risk to personnel, aircraft and equipment from a landing accident.  Active procedures are utilized to prevent non-participating personnel from being within the exclusion zone.

15.7.4.5. Road closure (RC): Closure of roads the ROA ground track crosses to minimize risk to drivers and their vehicles.  Active procedures are utilized to stop traffic at a safe distance from the ROA ground track.  Examples include Lancaster Blvd and Mercury Blvd.

15.7.4.6. Closed field operation (CF): ROA operations are restricted to hours when the airfield is closed to all other air traffic.

15.7.4.7. Lakebed takeoff (LBT): ROA takeoff restricted to approved/coordinated lakebed surfaces only.

15.7.4.8. Lakebed landing (LBL): ROA landing restricted to approved/coordinated lakebed surfaces only.

15.7.4.9. Flight Termination System (FTS): ROAs with a hazard footprint that can always be contained within R-2515 airspace land boundaries without endangering range assets, populated areas, or sensitive areas may not require an FTS.  This determination shall be made as part of the AFFTC or DFRC safety review process.  If so required, the ROA shall be equipped with an AFFTC or DFRC approved FTS.  If a chase aircraft is required, the chase aircraft shall have the ability to terminate the ROA or shall have direct communications with the ground control facility having flight termination responsibility.  An FTS meeting the requirements of Range Commander’s Council Standards 319-92 and 313-94 is desired, however deviations from these standards shall be considered on a case-by-case basis. Detailed requirements for FTS certification, testing, and approval are contained within appropriate Range Safety documents.

15.8. DEPARTURES/ARRIVALS TO UNLIGHTED RUNWAYS.

15.8.1. ROAs similar to Global Hawk and the Unmanned Combat Air Vehicle (UCAV) having no direct human interface (man in the cockpit or hand on the stick) are authorized to depart and land at South Base, Main Base, and the Lakebed Runways located at Edwards AFB without the use of runway lighting aids.

15.9. ROA HAZARD AREAS.

15.9.1 AFFTCI 11-2, Ground Operations, paragraph 2.9 defines the Range Safety Office's default ROA Hazard Areas and associated procedures.  These procedures ensure ground personnel, aircraft, and personnel remain outside the hazard area during ROA operations.
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FTS
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    or RC/CF

FTS
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ST


Note a ‘/’ indicates all listed mitigating factors on that line of the cell are required -- read as ‘and’.  Each line in the cell indicates additional mitigating factors required
Table 15-1

ROA MITIGATION MATRIX
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