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DISTRIBUTION STATEMENT Click here to enter distribution letter and explanation (e.g.; .”A.  Approved for public release; distribution is unlimited”).  Distribution statement reference http://www.dtic.mil/dtic/submit/guidance/distribstatement.html.
Guidance: 
1.	DOT&E/LFT&E developed the following fixed wing aircraft template.  The strategy starts as an Integrated Survivability Assessment Plan.  After discussions with DOT&E/LFT&E, the document is finalized and becomes the Alternative Live Fire Strategy via a cover page change.
2.	The form on the next page is a one page summary of the Integrated Survivability Assessment Plan.  The details are attached to this summary in a narrative that addresses susceptibility (can the platform be hit) and vulnerability (what damage will result).  The narrative is supplemented by a Survivability Threat Test Matrix, and two tables:

a.	Susceptibility Critical Issue Resolution Matrix (Table 1)
b.	Vulnerability Critical Issue Resolution Matrix (Table 2)

The narrative is completed by answering a series of questions regarding the survivability of the system.  The template guidance includes recommended methods for verification.  The three matrices supplement this information by providing details of the test methods and procedures that will be used to verify survivability. Not every question will be applicable to every system; answer those that are appropriate.
FOUO Guidance: Determine whether FOUO is applicable per DoDM 5200.01, Volume 4, “DoD Information security Program: Controlled Unclassified Information (CUI),” February 24, 2012.
FOUO Guidance Source: http://dtic.mil/whs/directives/corres/pdf/523024p.pdf
Instructions: PEO-specific instructions to be added.
References:  
ACQuipedia Article, “Live Fire Test & Evaluation (LFT&E).”  https://dap.dau.mil/acquipedia/Pages/ArticleDetails.aspx?aid=91336359-3460-445d-9ede-cb4876a4e135 
AFI 31-401, “Information Security Program Management.” 6 JUN 2012.  http://static.e-publishing.af.mil/production/1/afspc/publication/afi31-401_afspcsup_i/afi31-401_afspcsup_i.pdf
DoD 5200.1 DoD Information Security Program. https://acc.dau.mil/CommunityBrowser.aspx?id=31433 
DoD Test and Evaluation Management Guide: 6th Edition. DEC 2012. http://www.dau.mil/publications/publicationsDocs/Test%20and%20Evaluation%20Management%20Guide,%20December%202012,%206th%20Edition%20-v1.pdf 







	1.1   INTEGRATED SURVIVABILITY ASSESSMENT PLAN – FIXED WING AIR VEHICLE

	PROGRAM/ SERVICE:
	Click here to enter text.
	LFT&E OVERSIGHT:
	

	ICD/CDD/CPD SPECIFIED MISSIONS: 

	(a) 
Click here to enter text.
	(d) 
Click here to enter text.

	(b) 
Click here to enter text.
	(e) 
Click here to enter text.

	(c) 
Click here to enter text.
	(f) 
Click here to enter text.

	BALLISTIC THREATS: (Check applicable blocks.  Provide Details in the threat test matrix and in the plan.)
	ADVANCED THREATS:  (Check applicable blocks.  Provide Details in the threat test matrix and in the plan.)

	HEI
	
	API
	
	MISSILES
	
	DEW
	
	EMP
	
	CHEM/BIO
	

	OTHER
	
	Specify:
	OTHER
	
	Specify:

	SYSTEM LEVEL SURVIVABILITY ASSESSMENT OBJECTIVES - GUIDANCE:

	SUSCEPTIBILITY:   
Click here to enter text.
Guidance: List and describe the system-level susceptibility critical issues related to the survivability of the air vehicle being assessed in the Integrated Survivability Evaluation plan susceptibility section.  Consider signature control across the electromagnetic spectrum, self-defense systems, speed, maneuverability, situational awareness, communications, off-board support/protection and tactics in relation to the capabilities of enemy threat systems that the air vehicle is expected to encounter and defeat in combat.  Describe the methods (tests, analysis, M&S, prior data, etc.) being proposed to conduct the assessment. 

	
VULNERABILITY: 
Click here to enter text.
Guidance: List and describe the system-level vulnerability issues related to the survivability of the air vehicle being assessed in the Integrated Survivability Evaluation Vulnerability section.  Consider air vehicle design for redundancy, separation of critical components, fire and explosion protection, fuel management, and design hardening techniques.  Consider the contributions of carried ordnance, both internal and external, to the overall vulnerability of the air vehicle.  For transport air vehicle, consider the contributions of cargo.  Describe the methods (tests, analysis, M&S, prior data, etc.) being proposed to conduct the assessment. 

	
FORCE PROTECTION:
Click here to enter text.
Guidance:  List and describe the system-level force protection issues related to the safety of the aircrew, operators, passengers and ground crew of the air vehicle being assessed in the Integrated Survivability Evaluation System Force Protection section.  Include force protection design features.   Primary consideration should be given to combat operations but peacetime operations should also be included.  Describe the methods (tests, analysis, M&S, prior data, etc.) being proposed to conduct the assessment.

	REPAIRABILITY OF COMBAT DAMAGED AIR VEHICLE: 
Click here to enter text.
Guidance:  List and describe the system-level issues related to expedient repair of combat damaged air vehicles that have returned to base in the Integrated Survivability Evaluation ABDR section.  Assess the capabilities for performing battle damage assessment and repairs.  Consider both repairs to meet sortie generation rate goals as well as one-time flight to a repair facility.  Describe the methods (tests, analysis, M&S, prior data, etc.) being proposed to conduct the assessment.
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TEMP INTEGRATED SURVIVABILITY PLAN
SYSTEM-LEVEL SURVIVABILITY
Guidance: What is the overall system-level survivability of the air vehicle against threats expected to be encountered in combat?
SYSTEM-LEVEL SUSCEPTIBILITY 
Guidance: What is the overall system-level susceptibility of the Air Vehicle to expected combat threats?  Coordinate with OT Section of TEMP.
Effectiveness of Systems for the Detection & Tracking of Enemy Threats
Click here to enter text. 
Guidance: What is the effectiveness of systems (including Aircraft Survivability Equipment) for the detection and tracking of threat assets (Detection & Tracking Systems, Air Defense Systems, Air Vehicles, Missiles, DEW, Lasers, etc.)? Include on-board systems and interoperability with C4I assets.
Effectiveness Against Air Threats
Click here to enter text. 
Guidance: Effectiveness against air threats (number of threats tracked, acquisition ranges, target(s) acquisition under adverse weather & day/night operation). Guidance: OT Flight Test, Ground Test, Analysis.
Effectiveness Against Missiles
Click here to enter text. 
Guidance: Hypervelocity missiles, MANPADS, air-to-air missiles. 
Effectiveness Against IR Threats
Click here to enter text.
Effectiveness Against RF Threats
Click here to enter text.
Effectiveness Against Aircraft Threats 
Click here to enter text.
Effectiveness Against Ground Threats
Click here to enter text. 
Guidance: Effectiveness against ground threats (number of threats tracked, acquisition ranges, target(s) acquisition under adverse weather & day/night operation).  OT flight test. 
Detection & Tracking Systems 
Click here to enter text.
Air Defense Systems 
Click here to enter text.
Effectiveness of Laser Energy Detection Systems 
Click here to enter text.
Detectability of the Air Vehicle by Threats Expected to be Encountered in Combat
Click here to enter text. 
Guidance: What are the capabilities of expected threats to detect the Air Vehicle and launch/fire weapons? 
Detectability Flight Conditions Expected for Air Threats
Click here to enter text.
Guidance: At what flight (range, altitude, speed), weather and, day/night conditions can expected air threats detect, track and launch/fire weapons? OT Flight Test, HITL Simulations, STAR Threat Data.
Detectability Flight Conditions Expected for Ground Threats
Click here to enter text. 
Guidance: At what flight (range, altitude, speed), weather and, day/night conditions can expected ground threats detect, track and launch/fire weapons?  OT Flight Test, HITL Simulations, STAR Threat Data.
Effectiveness of Tactics, Techniques and Procedures Against Expected Threats 
Click here to enter text.
Capability of the Air Vehicle to Evade Threat Launched Weapons 
Click here to enter text. 
Guidance: OT Flight Test, analysis
Capability to Provide Threat Identification and Location Information to Air Vehicle
Click here to enter text. 
Guidance: What is the capability to provide real-time threat identification and location information updates to the air vehicle during a mission?  OT Flight Test, analysis.
Effectiveness of On-Board Countermeasures Against Expected Threats
Click here to enter text.
Electronic Countermeasures 
Click here to enter text. 
Guidance: OT Flight Test, Prior Data
Infrared Countermeasures 
Click here to enter text. 
Guidance: OT Flight Test, Prior Data 
Effectiveness of Defensive Systems Against Expected Threats
Click here to enter text.
Effectiveness of On-Board Jamming Systems 
Click here to enter text.  
Guidance: OT Flight Test, Prior Data 
Effectiveness of Other Defensive Systems Installed on the Aircraft
Click here to enter text. 
Guidance: OT Flight Test, Prior Data
SYSTEM-LEVEL VULNERABILITY 
Guidance: What is the overall system-level vulnerability of the air vehicle to expected combat threats?  Alternative Live Fire Plan TEMP Annex.
[bookmark: Vuln_Objectives_Critical_Issues][bookmark: _Toc444517999] ATTRITION KILL/MISSION ABORT
Air Vehicle Structure
Guidance: What is the Vulnerability of the Air Vehicle to threat induced damage to airframe structural components from expected threats?
Vulnerability of Major Structural Components to Expected Threats
Click here to enter text. 
Guidance: What is the vulnerability of major structural components (wing, wing-fuselage junction, engine pylon, tail, and fuselage) to expected threats?  
FASTGEN/COVART-FMECA-DMEA Pk analysis, prior data 
Structural Damage Prediction for High Pk Critical (flight & mission) Structural Components  
Click here to enter text. 
Guidance: analysis, modeling 
Functionality of the Air Vehicle with Threat Damaged Structural Components 
Click here to enter text. 
Guidance: What is the functionality (mission and flight) of the air vehicle with threat damaged structural components?  Aerodynamic flight simulation, analysis, prior data. 
Flight Control Surfaces & Systems
Guidance: What is the vulnerability of the Air Vehicle to threat induced damage to flight control surfaces and systems from expected threats?
Vulnerability of the Flight Control System, Software and Surfaces to Expected Threats
Click here to enter text. 
Guidance: What is the vulnerability (redundancy, separation) of the flight control system (computers, actuators, etc.), software and surfaces (flap, slat, aileron, rudder) to expected threats?  FASTGEN/COVART-FMECA-DMEA Pk analysis.
Capability of Flight Control System Software to Maintain the Airworthiness with Damage
Click here to enter text. 
Guidance: What is the capability of flight control system software to maintain the airworthiness of the air vehicle with threat damaged flight control systems and/or flight control surfaces?  SIL testing, analysis, aerodynamic simulation, prior data. 
Air Vehicle’s Functionality with Damaged Flight Control Systems & Surfaces 
Click here to enter text. 
Guidance: What is the air vehicle’s functionality (mission and flight) with damaged flight control systems & surfaces (flaps, ailerons, slats, rudders)?  SIL testing, analysis, aerodynamic flight simulation with damaged (partial or total) flight control surfaces, prior data.
Propulsion System
Guidance: What is the vulnerability of the Air Vehicle to threat induced damage to propulsion systems from expected threats?
Vulnerability of the Engines to Expected Threats
Click here to enter text. 
Guidance: What is the vulnerability of the engines to expected threats?  Ballistic testing, FASTGEN/COVART/FMECA/DMEA Pk simulations, FAA UEDDAM blade-out simulation, prior combat data, prior propeller test data. 
Vulnerability of the Engine Nacelles to Expected Threats
Click here to enter text. 
Guidance: What is the vulnerability (ballistic, fire) of the engine nacelles (fuel & hydraulic lines) to expected threats?  Ballistic testing FASTGEN/COVART/FMECA/DMEA Pk simulations .
Functionality of the Air Vehicle with Damaged or Inoperable Propulsion Systems  
Click here to enter text. 
Guidance: What is the functionality (mission completion, range, takeoff & landing, air worthiness) of the air vehicle with damaged or inoperable propulsion systems (engines, propellers, nacelles)?   Analysis, Aerodynamic flight simulation, prior combat/accident data.
Avionics/Electronics/Auxilliary Power Unit (APU) Systems
Guidance: What is the vulnerability of the Air Vehicle to ballistic and advanced threat induced damage to avionics/electronic & Auxiliary Power Unit systems from expected threats?
Vulnerability of Mission/Flight Critical Avionics/Electronic Systems to Expected Ballistic Threats 
Click here to enter text.  
Guidance: What is the vulnerability (redundancy, separation) of mission/flight critical avionics/electronic systems to expected ballistic threats? FASTGEN/COVART/FMECA/DMEA Pk simulations.
Vulnerability of Mission/Flight Critical Avionics/Electronic Systems to Advanced Threats 
Click here to enter text. 
Guidance: What is the vulnerability of mission/flight critical avionics/electronics systems to advanced (EMP, HEMP, HPM, Laser, DEW) threats? Component bench tests (disruption and damage), in-aircraft system function tests. 
Vulnerability to Threat Induced PAO Avionics System Coolant Fires 
Click here to enter text. 
Guidance: What is the vulnerability to threat induced PAO avionics system coolant fires? FASTGEN/COVART/FMECA/DMEA Pk data, Prior data.
Air Vehicle Functionality with Damaged or Inoperable Critical Avionics/Electronics Systems
Click here to enter text. 
Guidance: What is the air vehicle functionality (mission, flight) with damaged or inoperable critical avionics/electronics systems?  SIL testing, flight simulation, analysis. 
Vulnerability of the Auxiliary Power Unit Systems
Click here to enter text.  
Guidance: FASTGEN/COVART/FMECA/DMEA Pk simulations 
Hydraulic Systems
Guidance: What is the vulnerability of the Air Vehicle to threat induced damage to hydraulic systems from expected threats?
Vulnerability of Hydraulic Systems & Lines to Threat Induced Damage
Click here to enter text. 
Guidance: FASTGEN/COVART/FMECA/DMEA Pk simulations, Prior data 
Vulnerability to Threat Induced Hydraulic Fluid Fires  
Click here to enter text. 
Guidance: Analysis, prior data, Ballistic testing of surrogate test articles 
Effectiveness of Hydraulic Fluid Fire Suppression Systems 
Click here to enter text.  
Guidance: Analysis 
Air Vehicle Functionality with Damaged or Inoperable Hydraulics Systems
Click here to enter text. 
Guidance: What is the air vehicle functionality (mission, flight) with damaged or inoperable hydraulics systems?  Flight simulator, Analysis, Aero flight simulation (if no flight simulator).
Fuel Tanks & Lines
Guidance: What is the vulnerability of the Air Vehicle to threat induced damage to fuel tanks (internal/external) & lines from expected threats?
Vulnerability of the Air Vehicle to Threat Induced Damage to Fuel Tanks and Lines
Click here to enter text.   
Guidance: FASTGEN/COVART/FMECA/DMEA Pk analysis 
Vulnerability of the Air Vehicle to Threat Induced Fuel Tank Hydrodynamic Ram Damage  
Click here to enter text. 
Guidance: Ballistic testing of surrogate test articles, Aero-Structure simulation 
Vulnerability of the Air Vehicle to Threat Induced Fuel Tank Ullage Fire and Explosion 
Click here to enter text.  
Guidance: Ballistic testing of surrogate test articles, Fuel System Simulator O2 measurement tests, Aircraft fuel tank O2 measurements.
Vulnerability of the Air Vehicle to Threat Induced Fuel Line Ballistic Damage and Fire
Click here to enter text.
Guidance: FASTGEN/COVART/FMECA/DMEA Pk simulation, Ballistic testing of surrogate fuel line test articles
Effectiveness of Fuel Line Fire Suppression Systems 
Click here to enter text.
Guidance: Analysis, prior data, Ballistic testing of candidate fire suppression systems.
Functionality (mission, flight) with Hydrodynamic Ram Damage, Ullage Fire/Explosion Damage and, Fuel Line Damage
Click here to enter text.  
Guidance: Aerodynamic flight simulation, analysis
Carried Ordnance
Guidance: What is the vulnerability of the Air Vehicle to threat induced damage to carried (internal/external) ordnance from expected threats?
Pk Vulnerability of the Air Vehicle to Threat Induced Damage to Carried Ordnance
Click here to enter text. 
Guidance: FASTGEN/COVART/FMECA/DMEA Pk simulations 
Fire and Explosion Vulnerability of Carried Ordnance to Ballistic Threats
Click here to enter text. 
Guidance: Prior ordnance vulnerability test data, analysis
Effectiveness of Ordnance Bay Fire Suppression Systems
Click here to enter text.  
Guidance: Analysis, prior data 
Air Vehicle Functionality (mission, flight) with Threat Induced Ordnance Damage
Click here to enter text. 
Guidance: Analysis, prior data
Crew/Passenger
Guidance: What is the Vulnerability of the Air Vehicle to threat induced Crew, Operator and Passenger casualties from expected threats?
Vulnerability of the Cockpit to Threat Induced Damage
Click here to enter text. 
Guidance: FASTGEN/COVART/FMECA/DMEA Pk simulations
Vulnerability of Passengers (troops, aeromedical evacuees) to Expected Threats
Click here to enter text. 
Guidance: Analysis, prior combat data
Air Vehicle Functionality with One Member of the Two-Person Cockpit Crew Incapacitated
Click here to enter text.
Guidance: What is the air vehicle functionality (mission, air worthiness, takeoff & landing) with one member of the two-person cockpit crew incapacitated? Flight simulator testing, analysis, prior data.
Cargo
Guidance: What is the Vulnerability of the Air Vehicle to threat induced damage to cargo and cargo handling systems (including cargo doors) from expected threats?
Vulnerability to Threat Induced Cargo (ammunition, explosives, fuel) Fire and Explosion
Click here to enter text.   
Guidance: FASTGEN/COVART/FMECA/DMEA Pk simulations, Structural damage & aero computer simulation, Analyses, prior data. 
Capabilities Exist to Emergency Jettison Cargo 
Click here to enter text.   
Guidance: Analysis
Effectiveness of Cargo Compartment Fire Suppression Systems
Click here to enter text.   
Guidance: Analysis, prior data
Functionality of the Air Vehicle after Sustaining Damage from Cargo Fire and/or Explosion 
Click here to enter text.
Guidance: What is the functionality (mission, air worthiness) of the air vehicle after sustaining damage (aircraft and cargo handling systems & doors) from cargo fire and/or explosion? Engineering analysis, prior data.
Functionality of Cargo Handling Systems with Threat Damage
Click here to enter text.
Guidance: What is the functionality of cargo handling systems (on/off-load systems, rails, pallets, cargo winch, cargo doors) with threat damage? Analysis.
Backup Systems Operate the Cargo Door and Winch 
Click here to enter text.
Redundant Cargo Door & Winch Operating Systems on the Aircraft
Click here to enter text.
[bookmark: Vuln_Aerial_Ground_Refueling_Systems]   Dry Bay Fire Suppresion System
Guidance: What is the effectiveness of dry-bay fire suppression systems in suppressing threat induced fires (fuel, hydraulic, PAO coolant)?
Effectiveness of Dry Bay Fire Suppression Systems
Click here to enter text.  
Guidance: Ballistic testing of surrogate test articles, analysis, prior data
Vulnerability of Fire Suppression System Components to Threat Induced Damage
Click here to enter text.  
Guidance: FASTGEN/COVART/FMECA/DMEA Pk simulations 
Ullage Inerting Systems
Effectiveness of Ullage Inerting Systems 
Click here to enter text.
Guidance: What is the effectiveness of fuel tank ullage inerting systems in maintaining oxygen concentration levels below those necessary to support fire or explosion?  Simulated mission profile surrogate test article oxygen concentration tests, analysis, and prior data.
Tanker Aerial/Ground Refueling Systems
Guidance: What is the vulnerability of tanker aerial/ground refueling systems to expected threats?
Vulnerability of Tanker Aerial Refueling Systems
Click here to enter text. 
Guidance: FASTGEN/COVART/FMECA/DMEA Pk analysis, prior data  
Vulnerability of Tanker Ground Refueling Systems
Click here to enter text. 
Guidance: FASTGEN/COVART/FMECA/DMEA Pk analysis, prior data 
Landing Gear Pod and Landing Gear Systems 
Guidance: What is the vulnerability of the landing gear pod and landing gear systems to expected threats?
Vulnerability of the Landing Gear Pod
Click here to enter text.  
Guidance: FASTGEN/COVART/FMECA/DMEA Pk analysis
Vulnerability of the Landing Gear Systems
Click here to enter text. 
Guidance: FASTGEN/COVART/FMECA/DMEA Pk analysis
Emergency Supplemental Oxygen System
Guidance: What is the vulnerability of the Emergency Supplemental Oxygen System (ESOS) to expected threats?
Ballistic Vulnerability of the ESOS System to Expected Threats
Click here to enter text. 
Guidance: Analysis, Ballistic Tests 
Fire/Explosion Vulnerability of the ESOS System
Click here to enter text.  
Guidance: Analysis, Ballistic Tests 
FORCE PROTECTION
Emergency Egress Capabilities 
Guidance: Are air vehicle emergency entry/exit doors/escape hatches adequate to safely evacuate crew and passengers (troops, aeromedical evacuees) from a damaged air vehicle?
Cockpit Emergency Egress 
Click here to enter text. 
Guidance: Analysis  
 
Click here to enter text.  
Guidance: Analysis 
Rescue Personnel Emergency Entry to a Damaged Air Vehicle 
Click here to enter text.
Guidance: Analysis 
Fire Protection Systems
Guidance: What is the effectiveness of on-board fire detection & warning systems?
Effectiveness of Air Vehicle Fire Detection and Warning Systems
Click here to enter text. 
Guidance: Analysis 
Effectiveness of On-Board Passenger/Cargo Compartment Fire Extinguishing Systems
Click here to enter text. 
Guidance: Analysis
Chem/Bio Threats
Guidance: Does the air vehicle provide adequate protection for crew and passengers against Chem/Bio threats?
Effectiveness of Chem/Bio Detection/Warning Systems 
Click here to enter text. 
Guidance: Simulated agent testing, Analysis, Prior data  
Effectiveness of Cockpit Crew Chem/Bio Protective Gear 
Click here to enter text.  
Guidance: Simulated agent protective gear testing, Analysis, prior data 
Effectiveness of Chem/Bio Protective Gear for Passengers (troops, aeromedical evacuees)
Click here to enter text. 
Guidance: Simulated agent protective gear testing, Analysis, prior data
Effectiveness of Chem/Bio Decontamination Procedures
Click here to enter text.  
Guidance: Simulated agent coupon testing, Analysis, prior data
Laser and Directed Energy Threats
Guidance:  Does the air vehicle provide adequate protection for the crew against laser and directed energy threats?
Effectiveness of Crew Protection Systems
Click here to enter text.  
Guidance: Lab tests, Analysis, Prior data 
Crashworthiness
Guidance: Does the air vehicle provide adequate crashworthiness protection for crew, passengers and Aeromedical evacuees?
Crew and Passenger Seats
Click here to enter text. 
Guidance: Analysis, prior data 
Litters and Litter Mounts 
Click here to enter text. 
Guidance: Analysis, prior data 
Fuel Tanks
Click here to enter text. 
Guidance: Analysis, M&S, Prior data 
Crew/Passenger Compartment Armor
Click here to enter text.
Guidance: What is the effectiveness of crew/passenger armor as installed on the aircraft? 
Effectiveness of Crew Armor, as installed, Against a 7.62mm NATO or Equivalent Round
Click here to enter text.  
Guidance: Analysis, Coupon ballistic tests. 
Effectiveness of Passenger Armor, as installed, Against Expected Threats
Click here to enter text. 
Guidance: Analysis, Coupon ballistic tests.
AFTER BATTLE DAMAGE REPAIR
Current ABDR Methods
Click here to enter text. 
Guidance: Are current ABDR methods adequate to repair threat-induced damage? Analysis, Prior data.
Current ABDR Procedures
Click here to enter text. 
Guidance: Are current ABDR procedures adequate to repair threat-induced damage?  Analysis, Prior data. 
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ADDM: Alternative Live Fire Strategy, Version 1.2
Based on: Test & Evaluation Management Guide dated 20 DEC 2012

	SURVIVABILITY THREAT TEST MATRIX 
(List expected threats within each threat sub-category and fill in scope of ballistic/advanced threat testing)

	THREAT CATEGORY:
	AMMUNITION
(Specify threat sizes in mm)
	MISSILES
(Specify fragment sizes in grains)
	ADVANCED THREATS
(Check Applicable Boxes)

	THREAT SUB-CATEGORY:
	Rounds
	API
	HEI
	MANPADS
	Fragmenting Warhead Burst
	Hit-to-Kill Warhead Burst
	CB Weapons
	Lasers/DEW
	HPM/
EMP/
HEMP

	EXPECTED THREATS:
	 
	 
	 
	 
	 
	 
	 
	  
	 

	LIVE FIRE BALLISTIC TESTING SCOPE & ADVANCED THREAT TESTING SCOPE
(Check All Boxes that Apply, Provide further details in the TEMP Integrated Survivability Plan)

	1.2.1.1 Air Vehicle Structure
	
	
	
	
	
	
	 
	
	

	1.2.1.2 Flight Control Systems
	
	
	
	
	
	
	
	 
	 

	1.2.1.3 Propulsion Systems
	
	
	
	
	
	
	
	
	

	1.2.1.4 Electronic Systems
	
	
	
	
	
	
	
	 
	 

	1.2.1.5 Hydraulic Systems	
	
	
	
	
	
	
	
	

	1.2.1.6 Fuel Tanks & Lines
	
	 
	 
	
	 
	
	
	
	

	1.2.1.7 Carried Ordnance
	
	
	
	
	
	
	
	
	

	1.2.1.8 Crew/Operators/Passngrs
	
	
	
	
	
	
	 
	 
	

	1.2.1.9 Cargo/Handling Systems
	
	
	
	
	
	
	
	
	

	1.2.1.10 Dry Bay Fire  
              Suppression Systems
	
	 
	 
	
	 
	
	
	
	

	1.2.1.11 Ullage Inerting Systems
	
	
	
	
	
	
	
	
	

	1.2.1.12 Tanker Aerial/Ground  
              Refueling Systems
	
	
	
	
	
	
	
	
	

	1.2.1.13 Landing gear pod/gear
	
	
	
	
	
	
	
	
	

	1.2.1.14 Emergency Supplmntl. Oxygen System (ESOS)
	
	 
	 
	
	 
	
	
	
	

	1.2.2.6 Crew/Passenger Armor
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Alternative Live Fire Strategy 2.0
Current as of 26 Sept 2013 CCB Review
	TABLE 1 – SUSCEPTIBILITY CRITICAL ISSUE RESOLUTION MATRIX

	1.1 SYSTEM LEVEL SUSCEPTIBILITY ISSUE
	TEST
	ANALYSIS
	M&S
	PRIOR DATA
	PERFORMING ORGANIZATION(S)

	
	FLIGHT
(DT, DT/OT, OT, Etc.)
	GROUND (HITL, HPM, HIRF, Etc.)
	Physics Based, Engineering Level, Etc.
	M&S, HITL,
Etc.
	Combat Data, Related Program Data, Etc
	

	1.1.1 What is the effectiveness of systems for the detection of enemy threat assets (Detection & Tracking Systems, Air Defense Systems, Air Vehicles, Etc.)?  Include on-board systems and interoperability with C4I assets.


	INCLUDE DETAILS IN THE TEMP OT SECTION 
	Describe what tests will be done and what data will be obtained for the assessment. 
	Describe what tests will be done and what data will be obtained for the assessment.
	Describe what analyses will be done and what data will be obtained for the assessment.
	Describe what will be done and what data will be obtained for the assessment.
	Describe expected sources of data and data that will be obtained for the assessment.
	Identify the respective performing organizations.

	1.1.1.1 Effectiveness against air threats 
(number of threats tracked, acquisition ranges, target(s) acquisition under adverse weather & day/night operation)

	OT Flight Test
	
	
	
	
	AFOTEC

	1.1.1.1.1 Hypervelocity missiles, MANPADS, air-to-air missiles
	
	X
	X
	
	
	AFOTEC

	1.1.1.1.2 Effectiveness against IR threats
	OT Flight Test
	
	
	
	
	AFOTEC

	1.1.1.2 Effectiveness against ground threats (number of threats tracked, acquisition ranges, target(s) acquisition under adverse weather & day/night operation)

	OT Flight Test
	
	
	
	
	AFOTEC

	1.1.1.2.1 Detection & Tracking Systems
	OT Flight Test
	
	
	
	
	AFOTEC

	1.1.1.2.2 Air Defense Systems
	OT Flight Test
	
	
	
	
	AFOTEC

	1.1.3.x What are the capabilities of expected threats to detect the air vehicle and launch/fire weapons?

	1 Detectability (range, speed, altitude, weather, day/night) by air threats
	OT Flight Test
	HITL
	
	
	STAR Threat data
	AFOTEC

	2 Detectability (range, speed, altitude, weather, day/night) by ground threats
	OT Flight Test
	HITL
	
	
	STAR Threat data
	AFOTEC

	1.1.4 Effectiveness of Tactics, Techniques & Procedures against expected threats?

	1.1.4.1 Capability of the air vehicle to evade threat launched weapons
	OT Flight Test
	
	X
	
	
	AFOTEC

	1.1.5 Capability to provide real time threat ID and location information updates to the air vehicle in-flight
	OT Flight Test
	
	X
	
	
	AFOTEC

	1.1.6.x Effectiveness of On-Board Countermeasures against Expected Threats

	1 Electronic countermeasures
	OT Flight Test
	
	
	
	Data from other programs, prior combat data
	AFOTEC

	2 Infrared countermeasures
	OT Flight Test
	
	
	
	Data from other programs, prior combat data
	AFOTEC

	1.1.7.x Effectiveness of Defensive Systems against Expected Threats

	1 Jamming systems
	OT Flight Test
	
	
	
	Prior program data
	AFOTEC

	2 Other (Specify)
	
	
	
	
	
	





	
TABLE 2 – VULNERABILITY CRITICAL ISSUE RESOLUTION MATRIX

	1.2.1 VULNERABILITY: ATTRITION KILL & MISSION ABORT
	TEST
	TEST ARTICLE
	BALLISTICTHREATS
	ANALYSIS
	M&S
	PRIOR DATA

	
	FLIGHT
(DT, DT/OT, OT, Etc.)
	BALLISTIC (LIVE FIRE)
	NON-BALLISTIC (SIL, HPM, HIRF, Etc.)
	FUSL, System, Surrogate, Etc.
	Fragments, API, HEI, MANPADS, Etc. and Sizes
	FMECA, DMEA, Engineering Level, Etc.
	M&S, HITL,
Etc.
	Combat Data, Related Program Data, Etc.

	1.2.1.1.x AIRFRAME STRUCTURAL COMPONENTS

	INCLUDE DETAILS IN THE LIVE FIRE ALTERNATIVE PLAN 
	Specify tests that will be conducted and data needed for assessment
	Specify tests that will be conducted and data needed for assessment
	Specify tests that will be conducted and data needed for assessment
	Specify what test articles will be used (FUSL, System, Component Surrogate, etc.)
	Specify what threats will be used for the ballistic tests.
	Specify methods of analyses that will be used and what results will be needed for the assessment.
	Specify what models will be used and what results are needed for the assessment.
	Describe expected sources of data and data that will be obtained for the assessment.

	1 Vulnerability of Major Structural Components
	 
	 
	 
	 
	
	FASTGEN/ COVART/ FMECA/ DMEA Pk
	
	X

	2 Structural damage prediction for high Pk critical (flight & mission) structural components
	
	
	
	
	
	X
	X
	

	3 Damaged Air Vehicle functionality
	
	
	
	
	
	X
	X
	X

	
	
	
	
	
	
	
	
	

	1.2.1.2.x  FLIGHT CONTROL SURFACES AND SYSTEMS

	1 Vulnerability (redundancy, separation) of flight control system (computers, actuators, etc.), software and surfaces (flap, slat, aileron, rudder) to expected threats
	
	
	
	
	
	FASTGEN/ COVART/ FMECA/ DMEA Pk, Engineering level analyses
	
	

	2 What is the capability of flight control system software to maintain the airworthiness of the air vehicle with threat damaged flight control systems and/or flight control surfaces?
	
	
	System Integration Lab testing
	Flight control system components & software
	
	X
	Aero simulation with damaged systems & surfaces
	X

	3 Air vehicle functionality (mission, range, takeoff, landing, air worthiness) with damaged FCS components and/or FCS surfaces
	
	
	System Integration Lab testing
	Flight control system components & software
	
	X
	Aero simulation with damaged systems & surfaces
	X

	
	
	
	
	
	
	
	
	

	1.2.1.3.x VULNERABILITY OF AIR VEHICLE TO PROPULSION SYSTEM THREAT INDUCED DAMAGE (Ballistic & Fire)

	1 Engines
	
	X
	
	Used engine (If warranted by Pk analysis)
	
	FASTGEN/ COVART/ FMECA/ DMEA Pk analysis
	UEDDAM
	X, C-130J Dowty prop data

	2 Engine Nacelles including fuel & hydraulic lines
	
	X
	
	Surrogate 
	
	FASTGEN/ COVART/ FMECA/ DMEA Pk analysis
	
	

	3 What is the functionality (mission completion, range, takeoff & landing, air worthiness) of the air vehicle with damaged or inoperable propulsion systems (engines, propellers, nacelles)?
	
	
	
	
	
	Engineering analyses
	Aerodynamic flight simulation
	Prior combat and commercial incident data

	
	
	
	
	
	
	
	
	

	1.2.1.4.x VULNERABILITY OF AIR VEHICLE TO AVIONICS/ELECTRONIC SYSTEMS THREAT INDUCED DAMAGE

	1 What is the vulnerability (redundancy, separation) of mission/flight critical avionics/electronic systems to expected ballistic threats?
	
	
	
	
	
	FASTGEN/ COVART/ FMECA/ DMEA Pk analysis
	
	

	2 Vulnerability (disruption/ damage) of mission & flight critical avionics/electronics systems to HPM, laser and DEW threats
	
	
	Component bench tests and in-aircraft system function tests
	Functioning avionics system components, in-aircraft installed systems
	
	
	
	

	3 Vulnerability to PAO coolant fire
	
	
	
	
	
	FASTGEN/ COVART/ FMECA/ DMEA Pk
	
	Prior program data

	4 Air Vehicle mission & flight functionality with damaged or inoperable critical avionics systems
	
	
	Fault Insertion SIL Testing
	Avionics system components
	
	X
	Aero/FCS flight simulation
	

	5 What is the vulnerability of the Auxiliary Power Unit systems?

	
	
	
	
	
	FASTGEN/ COVART/FMECA/
DMEA Pk simulations
	
	

	
	
	
	
	
	
	
	
	

	1.2.1.5.x VULNERABILITY OF AIR VEHICLE TO HYDRAULIC SYSTEMS THREAT INDUCED DAMAGE

	1 Pk Vulnerability of hydraulic systems & lines
	
	
	
	
	
	FASTGEN/ COVART/ FMECA/ DMEA Pk
	
	X

	2 Vulnerability to fire & effectiveness of fire suppression systems
	
	X
	
	Surrogate test articles
	Fragments (40, 75 grain)
23, 30 mm (API, HEI)
	X
	
	X

	3 Air Vehicle mission & flight functionality with damaged hydraulic systems
	
	
	Flight Simulator Testing
	Flight Simulator
	
	Engineering Level Analysis
	Aero flight simulation
	X

	
	
	
	
	
	
	
	
	

	1.2.1.6.x VULNERABILITY OF THE AIR VEHICLE TO FUEL TANK/LINE THREAT INDUCED DAMAGE

	1 What is the Pk vulnerability of the air vehicle to threat induced damage to fuel tanks and lines?
	
	
	
	
	
	FASTGEN/ COVART/ FMECA/ DMEA Pk
	
	

	2 Fuel Tank Hydrodynamic ram
	
	X
	
	Surrogate test articles
	Fragments (40, 75 grain)
23, 30 mm (API, HEI)
	
	Aero-Structure simulation
	X

	3 Fuel Tank Ullage fire & explosion
	
	X
	O2 concentration fuel system simulator tests, direct measurements
	Surrogate, actual aircraft fuel tank measurements
	Fragments (40, 75 grain)
23, 30 mm (API, HEI)
	O2 concentration analysis
	
	

	4 Fuel lines
	
	X
	
	Surrogate
	Fragments (40, 75 grain)
23, 30 mm (API, HEI)
	
	
	

	5 Effectiveness of fuel line fire suppression systems (SEE DRY BAY FIRE SECTION)
	
	X
	
	Surrogate article ballistic testing with candidate fire suppression systems
	Fragments (40, 75 grain)
23, 30 mm (API, HEI)
	X
	
	

	6 Air Vehicle mission & flight functionality with hydrodynamic ram and/or ullage fire/explosion damage
	
	
	
	
	
	Engineering level analyses
	Structural damage prediction and Aero flight simulation with damage
	

	
	
	
	
	
	
	
	
	

	1.2.1.7.x CARRIED ORDNANCE (INCLUDES INSENSITIVE MUNITIONS TESTING)

	1 What is the Pk vulnerability of the air vehicle to threat induced damage to carried ordnance?
	
	
	
	
	
	FASTGEN/ COVART/ FMECA/ DMEA Pk
	
	Prior munitions tests, prior incident data

	2 What is the fire and explosion vulnerability of carried ordnance to ballistic threats?
	
	
	
	
	
	X
	
	X

	3 What is the effectiveness of ordnance bay fire suppression systems?
	
	
	
	
	
	X
	
	X

	4 What is the air vehicle functionality (mission, flight) with threat induced ordnance damage?
	
	
	
	
	
	X
	
	X

	
	
	
	
	
	
	
	
	

	1.2.1.8.x CREW/PASSENGER/OPERATORS

	1 What is the vulnerability of the cockpit to threat induced damage?
	
	
	
	
	
	FASTGEN/ COVART/ FMECA/ DMEA Pk
	
	

	2 What is the vulnerability of passengers (troops, aeromedical evacuees) to expected threats?
	
	
	
	
	
	X
	
	X

	3 What is the air vehicle functionality (mission, air worthiness, takeoff & landing) with one member of the two-person crew incapacitated?
	
	
	Flight Simulator Testing
	Flight simulator
	
	X
	
	Prior commercial incident & flight simulator data

	
	
	
	
	
	
	
	
	

	1.2.1.9.x VULNERABILITY OF THE AIR VEHICLE TO THREAT INDUCED DAMAGE TO CARGO AND CARGO HANDLING SYSTEMS

	1 What is the vulnerability to threat induced cargo (ammunition, explosives, fuel) fire and explosion?
	
	
	
	
	
	FASTGEN/ COVART/ FMECA/ DMEA Pk
	Structural damage prediction & aero simulation
	X

	2 What capabilities exist to emergency jettison cargo?
	
	
	
	
	
	X
	
	

	3 Effectiveness of cargo compartment fire suppression systems?
	
	
	
	
	
	X
	
	X

	4 What is the functionality (mission, air worthiness) of the air vehicle after sustaining damage (aircraft and cargo handling systems) from cargo fire and/or explosion?
	
	
	
	
	
	Engineering analysis
	
	X

	5 What is the functionality of cargo handling systems (off-load systems, rails, pallets, cargo doors) with threat damage?
	
	
	
	
	
	X
	
	

	
	
	
	
	
	
	
	
	

	1.2.1.10.x EFFECTIVENESS OF DRY-BAY FIRE SUPPRESSION SYSTEMS IN SUPPRESSING THREAT INDUCED FIRES (FUEL, HYDRAULIC,  
                 PAO COOLANT)?

	1 What is the effectiveness of dry bay fire suppression systems? 
	
	X
	Surrogate test articles
	
	Fragments (40, 75 grain)
23, 30 mm (API, HEI)
	Vendor Analysis
	
	X

	2 What is the vulnerability of fire suppression system components to threat induced damage?
	
	
	
	
	
	FASTGEN/ COVART/ FMECA/ DMEA Pk
	
	

	
	
	
	
	
	
	
	
	

	1.2.1.11.x EFFECTIVENESS OF FUEL TANK OBIGGS ULLAGE INERTING SYSTEMS

	1 What is the effectiveness of fuel tank ullage inerting systems in maintaining oxygen concentration levels below those necessary to support fire or explosion?
	
	
	Simulated mission profile surrogate test article oxygen concentration tests.
	Fuel System Simulator
	
	X
	
	X

	
	
	
	
	
	
	
	
	

	1.2.1.12.x VULNERABILITY OF TANKER AERIAL/GROUND REFUELING SYSTEMS

	1 What is the vulnerability of tanker aerial refueling systems (including refueling fuel tanks)?
	
	
	
	
	
	FASTGEN/ COVART, FMECA, DMEA Pk
	
	X

	2 What is the vulnerability of tanker ground refueling systems (including refueling fuel tanks)?
	
	
	
	
	
	FASTGEN/ COVART, FMECA, DMEA Pk
	
	X

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	1.2.1.13.x VULNERABILITY OF LANDING GEAR POD AND LANDING GEAR SYSTEMS

	1 What is the vulnerability of the landing gear pod?
	
	
	
	
	
	FASTGEN/ COVART, FMECA, DMEA Pk
	
	

	2 What is the vulnerability of the landing gear systems?
	
	
	
	
	
	FASTGEN/ COVART, FMECA, DMEA
	
	

	1.2.1.14.x WHAT IS THE VULNERABILITY OF THE EMERGENCY SUPPLEMENTAL OXYGEN SYSTEM?

	1 What is the ballistic vulnerability of the ESOS system to expected threats?
	
	X
	
	
	
	X
	
	

	2 What is the fire/explosion vulnerability of the ESOS system to expected threats?
	
	X
	
	
	
	X
	
	

	
	
	
	
	
	
	
	
	

	1.2.2 FORCE PROTECTION: CREW /PASSENGER SAFETY:
	TEST
	TEST ARTICLE
	BALLISTIC THREATS
	ANALYSIS
	M&S
	PRIOR DATA

	
	FLIGHT
(DT, DT/OT, OT, Etc.)
	BALLISTIC
(FUSL, System, sub-system, Component, Etc.)
	NON-BALLISTIC (SIL, HPM, HIRF, Etc.)
	FUSL, System, Surrogate, Etc.
	Fragments, API, HEI, MANPADS, Etc. and Sizes
	FMECA, DMEA, Engineering Level, Etc.
	M&S, HITL,
Etc.
	Combat Data, Related Program Data, Etc.

	1.2.2.1.x ARE AIR VEHICLE EMERGENCY ENTRY/EXIT DOORS ADEQUATE TO SAFELY EVACUATE CREW AND PASSENGERS (TROOPS, 
               AEROMEDICAL EVACUEES) FROM A DAMAGED AIR VEHICLE?

	1 Cockpit emergency egress
	
	
	
	
	
	X
	
	

	2 Passenger compartment emergency egress (troops, ambulatory aeromedical evacuees).
	
	
	
	
	
	X
	
	

	3 Rescue personnel emergency entry to a damaged air vehicle.
	
	
	
	
	
	X
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	1.2.2.2.x EFFECTIVENESS OF ON-BOARD FIRE DETECTION & WARNING SYSTEMS

	1 What is the effectiveness of air vehicle fire detection and warning systems?
	
	
	
	
	
	X
	
	

	2. What is the effectiveness of on-board passenger/cargo compartment fire extinguishing systems?
	
	
	
	
	
	X
	
	

	
	
	
	
	
	
	
	
	

	1.2.2.3.x DOES THE AIR VEHICLE PROVIDE ADEQUATE PROTECTION FOR CREW AND PASSENGERS AGAINST CHEM/BIO THREATS?

	1 What is the effectiveness of Chem/Bio detection/warning systems?
	
	
	Simulated agent testing
	Coupon sections
	
	X
	
	X

	2 What is the effectiveness of cockpit crew Chem/Bio protective gear?
	
	
	Simulated agent protective gear testing
	Candidate Chem/Bio protective gear
	
	X
	
	X

	3 What is the effectiveness of Chem/Bio protective gear for passengers (troops, aeromedical evacuees)?
	
	
	Simulated agent protective gear testing
	Candidate Chem/Bio protective gear
	
	X
	
	X

	4 What is the effectiveness of Chem/Bio decontamination methods?
	
	
	Simulated agent testing
	Coupons
	
	X
	
	X

	
	
	
	
	
	
	
	
	

	1.2.2.4.x Does the air vehicle provide adequate protection for the crew against laser and directed energy threats?

	1 What is the effectiveness of crew protection systems?
	
	
	Lab testing of protective gear & systems
	Protective gear and surrogate systems
	
	X
	
	X

	
	
	
	
	
	
	
	
	

	1.2.2.5.x DOES THE AIR VEHICLE PROVIDE ADEQUATE CRASHWORTHINESS PROTECTION FOR CREW, PASSENGERS AND AEROMEDICAL EVACUEES?

	1 What is the crashworthiness of crew and passenger seats? / Analysis, prior data, surrogate tests
	
	
	
	
	
	X
	
	X

	2 What is the crashworthiness of litter mounts? / Analysis, prior data, surrogate tests

	
	
	
	
	
	X
	
	X

	3 What is the crashworthiness of fuel tanks? / Analysis, prior data, M&S
	
	
	
	
	
	X
	X
	X

	1.2.2.6.x WHAT IS THE EFFECTIVENESS OF CREW/PASSENGER COMPARTMENT ARMOR AS INSTALLED TO EXPECTED THREATS?

	1 What is the crew armor effectiveness, as installed against expected threats? / Analysis, coupon ballistic tests
	
	X
	
	
	
	X
	
	

	2 What is the passenger compartment armor effectiveness, as installed, against expected threats? / Analysis, coupon ballistic tests
	
	X
	
	
	
	X
	
	

	




	1.2.3.x VULNERABILITY: BATTLE DAMMAGE REPAIRABILITY
	REPAIR OF BALLISTIC DAMAGE
	ANALYSIS
	PRIOR DATA

	
	Repair of Live Fire Test ballistic damage on test articles
	ABDR team inspection & assessment, etc.
	Combat Damage Repair Data, Related Program Data, Etc.

	1 Adequacy of Existing Methods
	
	X
	X

	2 Adequacy of Existing Procedures
	
	X
	X
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