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What is a Range?

10 U.S. Code § 101
(1)RANGE.—The term “ ” when used in a geographic sense, means a designated land or water area that is set aside,

managed, and used for of the Department of Defense. Such term includes the following:

(A) Firing lines and positions, maneuver areas, firing lanes, test pads, detonation pads, impact areas, electronic
scoring sites, buffer zones with restricted access, and exclusionary areas.

(B) Airspace areas designated for military use in accordance with regulations and procedures prescribed by the
Administrator of the Federal Aviation Administration.
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Presenter Notes
Presentation Notes
(2)Range activities.—The term “range activities” means—(A)research, development, testing, and evaluation of military munitions, other ordnance, and weapons systems; and
(B)the training of members of the armed forces in the use and handling of military munitions, other ordnance, and weapons systems.


https://www.law.cornell.edu/definitions/uscode.php?width=840&height=800&iframe=true&def_id=10-USC-108280125-428117829&term_occur=999&term_src=title:10:subtitle:A:part:I:chapter:1:section:101
https://www.law.cornell.edu/definitions/uscode.php?width=840&height=800&iframe=true&def_id=10-USC-1562107216-428117828&term_occur=999&term_src=title:10:subtitle:A:part:I:chapter:1:section:101
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Presenter Notes
Presentation Notes
Policy Slide. 
DODD establishes the MRTFBs. TRMC is tasked with publishing an annual list of the active MRTFBs. (this list is 2017, not accurate)
DODI gives instruction on the management of MRTFBs.
RCC is made up of most of these MRTFBs. There’s a few additions like Dahlgren*, Redstone*, (RTS=Kwaj)


A A

Definitions

DODI 3200.18

T&E range = Specifically bounded or designated geographic areas or volumes, including
OPAREAs, that may encompass a landmass, body of water (above and/or below surface),
and/or airspace; to include all associated physical assets within an MRTFB Activity used

to conduct T&E and produce data products.
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Range Commander Duties

DODI 3200.18

“...prevention of test objects including targets from violating established safety,
security, or range boundaries.”
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USAF Policy for ALL ranges

AFMAN 13-212 / AFl 13-212 (OLD)

 Range Commander appoints a Range Safety Officer, and a Laser Safety Officer.
* Details Wing Chief of Safety responsibilities.
e RSO
» Ensures applicable hazard area/footprint has been applied.
» Monitors flight path and wpn status, range boundaries, executes FTS.
» Ensure hazard area is clear, use of PPE, have real-time SA, etc.
» Mandates use of Weapon Danger Zone(WDZ)/Surface Danger Zone (SDZ) on PTRs.
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Presenter Notes
Presentation Notes
2.10.1. In coordination with the range operating authority, develop and implement required programs, practices, and procedures to reduce risk to the public, personnel and resources, and maximize mission accomplishment. (T-1). 2.10.2. Advise commanders on range safety requirements for all operations. (T-1). 2.10.3. Provide trained and certified experts for range safety oversight and guidance on operational and test and evaluation issues. (T-1). 2.10.4. Provide mission safety requirements for operational and test and evaluation procedures. (T-1). 2.10.5. Develop standardized range safety requirements. (T-1). 2.10.6. Manage the safety mishap reporting program. (T-1). 2.10.7. Investigate, report, and identify corrective actions for range safety deficiencies, high accident potentials, and mishaps. (T-1). 2.10.8. Conduct analysis and advise commanders of in-flight impact, explosive, toxic, laser, directed energy, radiological, and acoustic hazards. (T-1). 2.10.9. Review and coordinate all range operations and training documentation. (T-3). 2.10.10. Assist in the development of a Wildland Fire Management Plan. (T-3). 2.10.11. Before exposing people, equipment, or the environment to hazards during test and evaluation, obtain and use safety releases from program offices. (T-1). 


Our MAJCOM weighs in

AFI 91-202 AFMC_Sup

* Covers training for RSOs

* Assist the ROA with development, analysis and implementation of non-inventory item footprints.
e Obtain and maintain analysis tools (e.g. WDZ/SDZ)

' » Conduct test hazard analysis, employ FTS, coord mishap investigations, inform AFTC of high risk.
* Ensure appropriate measures taken to not endanger public/property.

e Safety footprints for all aircraft, weapons, and tactics.

e UAS - all hazards of flight (ref. RCC 323 and 321)

e Laser and directed energy systems use certified range or SRB process.

v = — = < - ~
L ] - - = e = 3 - = - - PR =

§ - - " ' - i T e _"_' gt S .k
: o R, de by S e e Pl B W
~ s \
7 L L Y


Presenter Notes
Presentation Notes
2.8.1.2.
Installation Range Safety Officers. Installation RSOs are appointed by the ROA and are assigned to the installation/wing safety office. Installation RSO duties include but are not limited to: 
2.8.1.2.1. (Added-AFMC) Assist the ROA with the development and publication of range safety programs and procedures. 
2.8.1.2.2. (Added-AFMC) Periodically monitor range activities to ensure compliance with safety standards and ensure appropriate range access restriction and warning signs are posted; see AFI 13-212V1 for details. 
2.8.1.2.3. (Added-AFMC) Analyze proposed test plans and attend SRBs relating to range activities. Coordinate with the ROA to ensure that proposed events by all range users undergo review. 
2.8.1.2.4. (Added-AFMC) Assist the ROA with development, analysis and implementation of non-inventory item footprints. 
2.8.1.2.5. (Added-AFMC) Obtain and maintain analysis tools (e.g. latest version of Weapons Danger Zone [WDZ]) and range safety equipment (e.g. radio equipped, off-road vehicle) required to meet mission needs and capabilities as outlined in local range capabilities documents. 
2.8.1.2.6. (Added-AFMC) Develop and provide local RSO training. Obtain training to these standards and Center approval for RSO training programs. 
2.8.1.2.6.1. (Added-AFMC) In conjunction with the ROA, establish qualification, training and certification requirements for RSOs. Qualifications will vary based on RSO duties and the type of range activity. Qualification may require technical (e.g. engineering 08XX) or prior related experience (e.g. WSO, previous RSO, pilot with range delivery of weapons). At a minimum, training must address applicable instructions, risk management procedures (i.e. SRB process), hazard area analysis (e.g. Surface Danger Zone [SDZ]), local range conditions/processes and a means to acquire hands-on/OJT experience. See Attachment 19 of this supplement and AFI 13-212V1 for additional training requirements. 
2.8.1.2.7. (Added-AFMC) Assist the ROA with the determination/assignment of appropriate on-site RSOs to range activities. 
2.8.1.2.8. (Added-AFMC) Analyze and document the occurrence when it becomes necessary to destroy test assets or terminate a test to protect public safety or government assets (e.g. employ a Flight Termination System (FTS) to keep an errant test article on range) for potential mishap reporting and near-miss trend analysis. Coordinate mishap investigations and reporting with applicable functional safety staffs. 
2.8.1.2.9. (Added-AFMC) Inform Center safety of high risk activities prior to execution. 
2.8.1.2.10. (Added-AFMC) Monitor external impacts to the range. Consider liaison with the installation encroachment management team, civil engineering, other local ranges (if applicable), and participation in the Range Commander’s Council Range Safety Group. 


Edwards AFB



Presenter Notes
Presentation Notes
Containment
Interaction with other players
Safe termination of flight
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Presenter Notes
Presentation Notes
Containment
Interaction with other players
Safe termination of flight

Images from R-2508 users guide (https://www.edwards.af.mil/About/R-2508) and generic range safety prediction tool output
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Laser & Directed Energy Weapons

* MIL-STD-828E
* ANSI 7136.1

» ANSI 7136.6

+ DoDI 6055.15

~ * AFRL-RH-BR-2018
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Presenter Notes
Presentation Notes
Hard to get accurate pictures since it’s not in the visible spectrum.
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Presenter Notes
Presentation Notes
Several different types: aero surfaces, explosion, mechanisms break apart the fuselage, wings snap off, chutes deployed. Must terminate thrust and render a predictable ballistic footprint.

Images from RCC-319


A= Commanders W=
& Council W

» Range Safety Criteria for UAS (RCC 323)

» Expected casualties must be less than one in a million flight hours.
(E = 10E-6 or Iower)

. R_o..utes avoid high-population density areas

e Ensure UAV can be-c_ontainéd within defined restricted.or
warning area boundaries.



Presenter Notes
Presentation Notes
Containment
Interaction with other players
Safe termination of flight
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* Flight Safety System (RCC 319)
» Reduces overall risk of mission to acceptable level
» Contains an kTS, tracking, and method to receive status
~* Flight Termination System
»Disables thrust, minimizes debris footprint (lat/long).
> . Ensures debris impact under worst-case winds does not endanger
/ protected areas. Irrevocable.
» Resultin aerodyna'mic control surface manipulation making vehicle

unable to glide/auto-rotate.
> Reliability of at least 0.999 with 95% confidence level



Presenter Notes
Presentation Notes
Containment
Interaction with other players
Safe termination of flight


Rules

» Special Airworthiness Certificate (Form 8130-7)
» 21.193 Experimental certs for UAS
= Purpose for use of the aircraft
== Submit photographs to identify
= Estimated time or number of flights required
- = Areas over which experiment to be conducted
/m  Submit 3-view drawings or 3-view dimensioned photos
= Any pertinent information found necessary by FAA to safeguard
general public.



Presenter Notes
Presentation Notes
Containment
Interaction with other players
Safe termination of flight


& ~ Range Safety Containment Posture
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e RCC 3_19 Tailored FTS

* RCC 319 Tailored FTS, Significant Waivers

* Robust and proven C2 LL methodology

.* Embedded FTS

* Geo-fencing with mature autopilot s/w

* RTB |

« Automatic Fail-Safe {timer)

* No containment methods

e F-89D’s outfitted with mighty mouse rockets

~ Un — 0



Presenter Notes
Presentation Notes
Top two are fully independent and redundant solutions.


& Range Safety Tracking Solutions
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* C-band dedicated radar tracking

* RCC 324 Compliant TSPI solution

* ADS-B (future)

-+ Chase outfitted with C-band beacon, ARDS pod
* Separate S-band TM TSPI feed

* Mode 3 transponder

e Skin Track (heavily vehicle dependent)

e C2 link (not independent)
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