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UNCLASSIFIED
RESEARCH, DEVELOPMENT, TEST AND EVALUATION, ARMY
APPROPRIATION LANGUAGE

For expenses necessary for basic and applied scientific research, development, test and evaluation, including maintenance, rehabilitation, lease,
and operation of facilities and equipment, $12,396,895,000.00 to remain available for obligation until September 30, 2021.

OCO for Direct War Costs ($182,624,000.00): Direct War costs are those combat or direct combat support costs that will not continue to be
expended once combat operations end at major contingency locations.

OCO for Enduring Requirements ($21,500,000.00): OCO for Enduring Requirements are enduring in-theater and in-CONUS costs that will likely
remain after combat operations cease, and have previously been funded in OCO.

COST STATEMENT

The following Justification Books were prepared at a cost of $366,803: Aircraft (ACFT), Missiles (MSLS), Weapons & Tracked Combat Vehicles
(WTCV), Ammunition (AMMO), Other Procurement Army (OPA) 1 — Tactical & Support Vehicles, Other Procurement Army (OPA) 2 —
Communications & Electronics, Other Procurement Army (OPA) 3 & 4 - Other Support Equipment & Spares, Research, Development, Test and
Evaluation (RDTE) for: Budget Activity 1, Budget Activity 2, Budget Activity 3, Budget Activity 4, Budget Activity 5A, Budget Activity 5B,
Budget Activity 6, and Budget Activity 7.




UNCLASSIFIED
FY 2020 RDT&E, ARMY PROGRAM ELEMENT DESCRIPTIVE SUMMARIES
Introduction and Explanation of Contents

1. General. The purpose of this document is to provide summary information concerning the Research, Development, Test and Evaluation,
Army program. The descriptive summaries are comprised of R-2 (Army RDT&E Budget Item Justification — program element level), R-2A (Army
RDT&E Budget Item Justification — project level), R-3 (Army RDT&E Cost Analysis), R-4 (Schedule Profile Detail) and R-5 (Termination
Liability Funding for MDAPs) Exhibits, which provide narrative information on all RDT&E program elements and projects through FY 2020.

2. Relationship of the FY 2020 Budget Submitted to Congress to the FY 2019 Budget Submitted to Congress. This paragraph

provides a list of program elements/projects that are major new starts, restructures, developmental transitions, and terminated programs.
Explanations for these changes can be found in the narrative sections of the Program Element R-2A Exhibits.

New Start Programs:

| Budget Activity | OSDPE / Project Project Title
02 0602145A / BJ9 Autonomous Mobility Tech
02 0602145A / BK2 Virtual Prototyping Technology
02 0602145A / BK3 Next Gen Intelligent Fire Control (NG-IFC) Tech
02 0602145A / BK5 Adv Direct In-Direct Armament Sys (ADIDAS) Tech
03 0603002A / MM7 Enabling Med Cap to Support Dispersed OPS Adv Tech
04 0603619A / BU5S Standoff VVolcano Obstacle (SAVO) Adv Tech
04 0603639A / EU3 .50 Caliber All-Purpose Tactical Cartridge (APTC)
04 0603774A / VT8 SOLDIER PRECISION TARGETING DEVICES - ADV DEV
04 0603827A / CF2 Integrated Soldier Systems Prototyping (SL CFT)
04 0604021A / AW7 Electronic Warfare Technology Maturation (MIP)
04 0604115A / AX8 Adv Leth and Accuracy Sys for Med Calber (ALAS-MC)
04 0604115A / AX9 Adv Mobility Experimental Prototype Adv Tech
04 0604115A/ AY1 MUM-T Platform Enabler
04 0604115A / AY?2 Army Operational Fires
04 0604115A/ AY3 Strategic Long Range Cannon
04 0604182A / HX1 Land-Based Hypersonic Missile




04 0604403A / FM3 Future Interceptor
04 0604541A/BT1 Interoperability
04 0604541A/ BT2 Command Post Mobility/Survivability
04 0604541A/ BT3 Common Operating Environment (COE)
04 0604541A / BT4 Network Technology Maturation Initiatives (NTMI)
04 0604541A / BT5 Integrated Tactical Network/Enterprise Network
04 0604644A | MR1 Mobile Medium Range Missile
05 0604601A / CF3 Integrated Soldier Systems (SL CFT)
05 0604802A / EP2 Shoulder-Launched Munitions
05 0604827A | FK4 Soldier Borne Sensor (SBS)
05 0604854A / HB6 Mobile Howitzer
05 0605041A/ CY5 CYBER Situational Understanding
05 0605625A / CF6 Next Generation Combat Vehicle (NGCV)
07 0205778A | EG2 GMLRS Alternative Warheads
07 0607145A / FD5 Apache Product Improvement
07 1203142A / FI8 Protected Anti-JAM Tactical SATCOM

Program Element/Project Restructures:
Budget
Activity Old OSDPE / Praject: Title New OSDPE / Project
01 0601101A/ 91A: ILIR-AMC 0601102A / AAl
01 0601101A/F16: ILIR-SMDC 0601102A / AA2
01 0601102A / 305: ATR Research 0601102A / AA9
01 0601102A / 31B: Infrared Optics Rsch 0601102A / AA8
01 0601102A / 52C: Mapping & Remote Sens 0601102A / AB2
01 0601102A / 53A: Battlefield Env & Sig 0601102A / AA7
01 0601102A / 74A: Human Engineering 0601102A / AA4
01 0601102A / 74F: Pers Perf & Training 0601102A / AA4




0601102A / ET®6:

BASIC RESCH IN CLINICAL &

01 REHABILITATIVE MED 0601102A / AB1
01 0601102A / F20: Adv Propulsion Rsch 0601102A / AA6
01 0601102A / F22: Rsch In Veh Mobility 0601102A / AA6
01 0601102A / H42: Materials & Mechanics 0601102A / AA7
01 0601102A / H43: Research In Ballistics 0601102A / AA7
01 0601102A / H44: Adv Sensors Research 0601102A / AA5, AA7, & AA8
01 0601102A / H45: Air Mobility 0601102A / AA6
01 0601102A / HA7: Applied Physics Rsch 0601102A / AA9
01 0601102A / H48: Battlespace Info & Comm Rsc 0601102A / AA9
01 0601102A / H52: Equip For The Soldier 0601102A / AA8
01 0601102A / H57: Single Investigator Basic Research 0601102A / AA3
01 0601102A / H66: Adv Structures Rsch 0601102A / AA6
01 0601102A / H67: Environmental Research 0601102A / AA7
01 0601102A / S13: Sci BS/Med Rsh Inf Dis 0601102A / AB1
01 0601102A / S14: Sci BS/Cbt Cas Care Rs 0601102A / AB1
01 0601102A / S15: Sci BS/Army Op Med Rsh 0601102A / AB1
01 0601102A / T22: Soil & Rock Mech 0601102A / AB2
01 0601102A / T23: Basic Res Mil Const 0601102A / AB2
01 0601102A / T24: Signature Physics And Terrain State Basic Research 0601102A / AB2
01 0601102A / T25: Environmental Science Basic Research 0601102A / AB2
01 0601102A / T63: Robotics Autonomy, Manipulation, & Portability Rsh | 0601102A / AA6
01 0601102A / T64: Sci BS/System Biology And Network Science 0601102A / AB1
01 0601102A / VR9: Surface Science Research 0601102A / AA7
01 0601103A / D55: University Research Initiative 0601103A / AB3
01 0601104A / EA6: Cyber Collaborative Research Alliance 0601104A / AB7
01 0601104A / F17: Neuroergonomics Collaborative Technology Alliance | 0601104A / AB7
01 0601104A / FF5: Distributed Collaborative Intelligent Systems CTA 0601104A / AB7
01 0601104A / FF7: Internet of Battlefield Things CTA 0601104A / AB7
01 0601104A / HO4: HBCU/MI Programs 0601104A / AB4




01 0601104A / HO5: Institute For Collaborative Biotechnologies 0601104A / AB7 & AB4
01 0601104A / H59: International Tech Centers 0601104A / AC6
01 0601104A / H73: Automotive Research Center (ARC) 0601104A / AB4
01 0601104A /J08: Institute For Creative Technologies (ICT) 0601104A / AB4
01 0601104A /J12: Institute For Soldier Nanotechnology (ISN) 0601104A / AB4
01 0601104A /J14: Army Educational Outreach Program 0601104A / AB8
01 0601104A / J15: Network Sciences ITA 0601104A / AB7
01 0601104A /J17: Vertical Lift Research Center Of Excellence 0601104A / AB4
01 0601104A / VS2: Multi-Scale Materials Modeling Centers 0601104A / AB7
01 0601104A / VS3: Center For Quantum Science Research 0601104A / AB7
02 0602105A / H84: Materials 0602141A / AH8, 0602143A / AZ5 & BE6, 0602145A / Bl4
02 0602105A / XW4: Manufacturing Science 0602144A/BL1
0602145A / BI2, 0602146A / AP5 & AR1, 0602148A / ALS,
02 0602120A / H16: S31 Technology 0602150A / AD5
02 0602120A / TS1: Tactical Space Research 0602146A / AO5
02 0602120A / TS2: Robotics Technology 0602145A / BF8
02 0602211A/ 47A: AERON & ACFT Wopns Tech 0602148A / AJ6, A4, AJ8, AM2, Al7, AK2, AL2, Al5, AJ2, AK1
02 0602211A / 47B: Veh Prop & Struct Tech 0602148A / AK9, AL5, Al9, AL4
02 0602270A / 906: Tactical Electronic Warfare Applied Research 0602146A / AN7, AO2, 0602148A / AK2
02 0602270A / CYB: Applied Offensive Cyber 0602146A / AQ3
0602147A | AF8, AF3, AG2, AE7, AG1, AGY9, AF9, AF5, AH2,
02 0602303A / 214: Missile Technology AF6, AF7, 0602148A / AK4, 0602150A / AD3, AD7
02 0602307A / 042: High Energy Laser Technology 0602150A / AC9
02 0602308A / C90: Advanced Distributed Simulation 0602143A / BC3, BES, 0602145A / BF6
02 0602308A / D02: Modeling & Simulation For Training And Design 0602143A / BES8
02 0602601A / C05: Armor Applied Research 0602145A / BG6, BH9
02 0602601A / H77: National Automotive Center 0602145A / BJ3, BI9
02 0602601A / H91: Ground Vehicle Technology 0602145A / BF1, BF3, BF6, BH7, BH5
0602141A / AH5, AH6, AH7, 0602143A / AY6, 0602145A / BG6,
02 0602618A / H80: Survivability And Lethality Technology 0602147A | AH4

02

0602622A / 552: Smoke/Novel Effect Mun

0602144A / BL2, 0602145A / BG8
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02 0602623A / H21: Jt Svc Sa Prog (JSSAP) 0602143A/ AY6
02 0602624A / H18: Weapons & Munitions Technologies 0602147A | AG6, AG4, BN4, 0602148A / AK6
02 0602624A / H28: Warheads/Energetics Technologies 0602145A / AH9, 0602147A | AG8, AG6, 0602148A / AK2
02 0602705A / EM8: High Power And Energy Component Technology 0602145A / BH7, 0602146A / AP4, AO2, 0602150A / AD2
02 0602705A / H11: Tactical And Component Power Technology 0602143A / BD8, 0602148A / AM4
02 0602705A / H94: Elec & Electronic Dev 0602144A / BL1, 0602146A / AV9, AO4, AV5, 0602148A / AK2
02 0602709A / H95: Night Vision And Electro-Optic Technology 0602143A / BD1, 0602145A / BH2, BF9, BJ2, 0602148A / AK2
02 0602712A / H24: Countermine Tech 0602143A / BD1, 0602144A / BL4, 0602145A / BJ7
02 0602712A / H35: Camouflage & Counter-Recon Tech 0602145A/ BI2
02 0602716A / H70: Human Fact Eng Sys Dev 0602143A/ AY6, BB7, BC3, BE8, 0602145A / BF6
02 0602720A / 048: Ind Oper Poll Ctrl Tec 0602144A | BK7
02 0602720A / 835: Mil Med Environ Crit 0602146A / AR5
02 0602720A / 896: Base Fac Environ Qual 0602146A / AR5
02 0602782A / 779: Command, Control And Platform Electronics Tech 0602146A / AV6, AW1, AQ9, AW3, AW5
02 0602782A / CY2: Applied Defensive Cyber 0602146A / AP1, AO8
0602143A / AN1, 0602146A / AP7, AM6, AN3, AM8, AN5, AO2,
02 0602782A / H92: Communications Technology AN9
02 0602783A / Y10: Computer/Info Sci Tech 0602146A / AP3
02 0602784A / 855: Topographical, Image Intel & Space 0602146A / AU5, AU3, AT7, AT9
02 0602784A / H71: Meteorological Research For Battle Command 0602146A | AV7
0602144A / BL7, BL9, 0602145A / BF1, BG2, 0602146A / AR9,
02 0602784A / T40: Mob/Wpns Eff Tech AT2, 0602150A / AE2
02 0602784A / T41: Mil Facilities Eng Tec 0602144A | BK7
02 0602784A | TA2: Terrestrial Science Applied Research 0602146A | AT7
02 0602784A / T45: Energy Tec Apl Mil Fac 0602144A | BK7
02 0602786A / H98: Clothing & Equipm Tech 0602143A/ AZ2, AZ9, BB4, BB5, BB9, BC2, BC6, BD6
02 0602786A / H99: Joint Service Combat Feeding Technology 0602143A / BE3
02 0602786A / XW5: Small Unit Expeditionary Maneuver Technology 0602143A / BE1, BE3, BR9
02 0602787A / 869: Warfighter Health Prot & Perf Stnds 0602787A | MK4
02 0602787A / 870: Dod Med Def Ag Inf Dis 0602787A | MM8
02 0602787A / 874: Cht Casualty Care Tech 0602787A | MM4
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02 0602787A / ET4: Appl Resch in Clinical and Rehabilitative Medicine 0602787A / MN1
02 0602787A | XV5: Medical Capabilities to Support Dispersed Ops 0602787A | MM6
03 0603001A / 242: Airdrop Equipment 0603118A / BE5
03 0603001A / C0O7: Joint Service Combat Feeding Tech Demo 0603118A / BE2
03 0603001A / FF6: Individual Protection 0603118A/ AY9, AZ6, AZ8, BB3
03 0603001A / J50: Future Warrior Technology Integration 0603118A / BB6, BC1, BC4, BD7, BD9, BB8
03 0603001A / XW6: Small Unit Expeditionary Maneuver 0603118A / BE5
03 0603002A / 810: Ind Base Id Vacc&Drug 0603002A / MN8, MM9, MQO9
03 0603002A / 840: Combat Injury Mgmt 0603002A / MO4, MN3, MO7, MN5, MM5, MO2
03 0603002A / MM3: Warfighter Medical Protection & Performance 0603002A / MN6, MO8, MN9, MO3, MN7, MG4
03 0603003A / 313: Adv Rotarywing Veh Tech 0603465A / Al4, Al6, AJ3, AJ5, AJ9, AK3, AKS8, AL6 ALY, & AM3
03 0603003A / 436: Rotarywing MEP Integ 0603465A / AL1
03 0603003A / 447: ACFT Demo Engines 0603465A / Al8 & AJl
0603118A / AY7, 0603462A / BF5, BG5, BI1, BK4, BK6, 0603464A
03 0603004A / 232: Advanced Lethality & Survivability Demo / AE6, AG3, AG5, AG7, 0603465A / AK7
03 0603004A / L96: High Energy Laser Technology Demo 0603466A / AD1
03 0603004A / L97: Smoke And Obscurants Advanced Technology 0603119A / BL3, 0603462A / BG7, BG9
03 0603005A / 221: Combat Veh Survivablty 0603462A / BG7, BH1, BI1, BI5
03 0603005A / 441: Combat Vehicle Mobilty 0603119A / BK9, 0603462A / BF7, BG4, BH6, BI8, BJ1, BJ6
03 0603005A / 497: Combat Vehicle Electro 0603462A / BH8
03 0603005A / 515: Robotic Ground Systems 0603462A / BF2, BF4, BK1
03 0603006A / 592: Space Application Tech 0603463A / AO6
03 0603015A / S29: Modeling & Simulation - Adv Tech Dev 0603118A / BC8, BE9
03 0603015A / S31: Modeling And Simulation Infrastructure Technology | 0603118A / BC4, BC8, BE9
03 0603125A / DF5: Agile Integration & Demonstration 0602145A / BH5, Bl4
03 0603125A / DW4: Energy Technologies (Congressional Adds (CAs)) 0602145A / BH5, Bl4
03 0603270A / CY 3: Offensive Cyber Operations Mirror Adv Tech 0603463A / AQ4
03 0603270A / K15: Advanced Comm Ecm Demo 0603463A / AN8, AO7, AO3, AO1
03 0603270A / K16: Non-Commo Ecm Tech Dem 0603465A / AK3, 0603462A / BG7, 0603463A / AO1
03 0603313A / 206: Missile Simulation 0603464A | AF4
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03

0603313A / 263: Future Msl Tech Integr(FMTI)

0603464A / AE8, AE9, AH3, BS3, 0603462A / BG7

03 0603313A / 704: Advanced Missile Demo 0603466A / AC8 & AD4, 0603465A / AK5
03 0603606A / 608: Countermine & Bar Dev 0603118A / BC9, 0603462A / BJ8
03 0603606A / 683: Area Denial Sensors 0603462A / BG1
03 0603607A / 627: Jt Svc Sa Prog (JSSAP) 0603118A / AY5
03 0603710A / K70: Night Vision Adv Tech 0603118A / BC9, 0603462A / B13, BG1, 0603463A / AQ5
03 0603710A / K86: Night Vision, Abn Sys 0603465A / AK3, AL6, AL7
03 0603728A / 002: Environmental Compliance Technology 0603119A / BK8
03 0603728A / 03E: Environmental Restoration Technology 0603119A / BM1, 0603463A / AR4, ARG
0603119A / BL6, BL8, BM1, 0603462A / BG3, 0603463A / AS9,
03 0603734A / T08: Combat Eng Systems AUS6, AU4, ATS8, AT3, AU1, 0603466A / AE3
03 0603772A / 101: Tactical Command and Control 0603462A / BH3, 0603463A / AW2, AW4, AR2, AV8
03 0603772A / 243: Sensors And Signals Processing 0603466A / AD6
03 0603794A / EL4: Tactical Comms and Networking Technology Int 0603463A / AP6, AP8, AM7, AP9, AN4, AN6, AO3, AQ1, AO1
03 0603794A / EL5: Secure Tactical Information Integration 0603463A / AP2, AO9
04 0603774A / VT7: Soldier Maneuver Sensors - Adv Dev 0603774A / BQ5
04 0604120A / ED5: Assured Positioning, Navigation and Timing (PNT) 1206120A / FJ8
04 0604120A / EH8: DISMOUNTED 1206120A / FJ9
04 0604120A / EH9: PSEUDOLITES 1206120A / FK1
04 0604120A / EJ2: MOUNTED 1206120A / FK2
04 0604120A / EJ3: ANTI-JAM ANTENNA 1206120A / FK3
04 0604319A / DU3: IFPC2 0605052A / EY7
05 0604710A / L67: Soldier Night Vision Devices 0604710A / BQ6
05 0604798A / FG7: Emerging Technology Initiatives 0605054A / FI3
05 0605013A / 738: AcgBiz 0605013A/FL9
05 0605053A / FB8: Soldier Borne Sensor (SBS) 0604827A | FK4
06 0604256A / 976: Army Threat Sim (ATS) 0604759A / FF1
07 0205402A / EF2: Integrated Base Defense 0604785A / DS4




Program Terminations:

Budget Activity | OSDPE / Project | OSDPE Title / Project Title

01 0601103A / V72 University Research Initiatives / Minerva

01 0601104A / HO9 University and Industry Research Centers / Robotics CTA

01 0601104A / H50 University and Industry Research Centers / Network Sciences Cta

02 0602105A / H7G Materials Technology / Nanomaterials Applied Research

02 0602120A / SA2 Sensors and Electronic Survivability / Biotechnology Applied Research

02 0602624A / H19 Weapons and Munitions Technology / Asymmetric & Counter Measure Technologies
02 0602705A / H17 Electronics and Electronic Devices / Flexible Display Center

02 0602720A / 895 Environmental Quality Technology / Pollution Prevention

02 0602786A / 283 Warfighter Technology / Airdrop Adv Tech

02 0602786A / VT4 Warfighter Technology / Expeditionary Mobile Base Camp Technology

03 0603001A /543 Warfighter Advanced Technology / Ammunition Logistics

03 0603001A / VTS5 Warfighter Advanced Technology / Expeditionary Mobile Base Camp Demonstration
03 0603002A / ET5 Medical Advanced Technology / Adv Tech Dev in Clinical & Rehabilitative Medicine
03 0603728A / 025 Environmental Quality Technology Demonstrations / Pollution Prevention Technology
04 0603619A / 606 Landmine Warfare and Barrier - Adv Dev / Cntrmn/Barrier Adv Dev

04 0603639A / EL8 Tank and Medium Caliber Ammunition / LIGHTWEIGHT CARTRIDGE CASE FOR SMALL CALIBER
04 0603804A / EW8 | Logistics and Engineer Equipment - Adv Dev / Armored Engineer Vehicles

04 0603804A / K39 Logistics and Engineer Equipment - Adv Dev / Field Sustainment Support Ad

04 0603804A / K41 Logistics and Engineer Equipment - Adv Dev / Water And Petroleum Distribution - Ad
04 0603804A / VR8 Logistics and Engineer Equipment - Adv Dev / Combat Service Support Systems - Ad
04 0604020A / CF1 Cross Functional Team (CFT) Advanced Development & Prototyping / CFT Advanced Development & Prototyping
04 0604115A / DS3 Technology Maturation Initiatives / Technology Maturation Initiatives

04 1206308A / FE6 Army Space Systems Integration / Army Space System Enhancement/Integration

05 0210609A / ED8 Paladin Integrated Management (PIM) / Paladin Integrated Management (PIM)

05 0604321A /B4l All Source Analysis System / CI/HUMINT Software Products (MIP)

05 0604321A/B51 All Source Analysis System / Machine - Foreign Language Translation System

05 0604601A / S62 Infantry Support Weapons / Counter-Defilade Target Engagement - SDD




05 0604601A / S70 Infantry Support Weapons / Personnel Recovery Support System (PRSS)

05 0604622A / E50 Family of Heavy Tactical Vehicles / TRAILER DEVELOPMENT

05 0604713A/EL2 Combat Feeding, Clothing, and Equipment / Army Field Feeding Equipment

05 0604741A | FG5 Air Defense Command, Control and Intelligence - Eng Dev / Counter Unmanned Aerial Systems (UAS)
05 0604768A / P01 Brilliant Anti-Armor Submunition (BAT) / MULTI - MODE SEEKER DEVELOPMENT AND TEST
05 0604780A /571 Combined Arms Tactical Trainer (CATT) Core / Close Cht Tact Trainer

05 0604780A /577 Combined Arms Tactical Trainer (CATT) Core / Gaming Technology In Support Of Army Training
05 0604780A / 585 Combined Arms Tactical Trainer (CATT) Core / Aviation Combined Arms Tactical Trainer

05 0604804A / EC9 Logistics and Engineer Equipment - Eng Dev / Contingency Basing Infrastructure

05 0604804A / HO1 Logistics and Engineer Equipment - Eng Dev / Combat Engineer Eq Ed

05 0604804A / H14 Logistics and Engineer Equipment - Eng Dev / Materials Handling Equipment - Ed

05 0604804A / VR7 Logistics and Engineer Equipment - Eng Dev / Combat Service Support Systems

05 0604818A / 334 Army Tactical Command & Control Hardware & Software / Common Software

05 0604823A / L87 Firefinder / Hypervelocity Armament System (HAS)

05 0604827A /EY3 Soldier Systems - Warrior Dem/Val / Soldier Power Generator

05 0605013A / FE9 Information Technology Development / ALTESS (P&R Forms)

05 0605029A / EQ?2 Integrated Ground Security Surveillance Response Capability (IGSSR-C) / IntegGrdSecSurvRespC(IGSSR-C)
05 0605037A / EQ6 Evidence Collection and Detainee Processing / Evidence Collection and Detainee Processing

05 0605380A / EG6 AMF Joint Tactical Radio System (JTRS) / Small Airborne Networking Radio (SANR)

06 0303260A / FA9 Defense Military Deception Initiative / Security Initiatives

06 0604759A / 986 Major T&E Investment / Major Operational Test Instrumentation

06 0604759A / FA4 Major T&E Investment / Warrior Injury Assessment Manikin (WIAMan)

06 0605803A / 720 Technical Information Activities / Tech Info Func Actv

06 0605803A/ 730 Technical Information Activities / Pers & Trng Analys Act

06 0605803A / C16 Technical Information Activities / FAST

06 0605803A / C18 Technical Information Activities /| BAST

07 0203735A / 431 Combat Vehicle Improvement Programs / M113 IMPROVEMENTS

07 0203735A / FD8 Combat Vehicle Improvement Programs / Light Armored Vehicle Improvement

07 0203740A / 484 Maneuver Control System / Maneuver Control System

07 0203801A / DT5 Missile/Air Defense Product Improvement Program / Stinger Product Improvement

Xi




07 0203802A / 788 Other Missile Product Improvement Programs / ATACMS PIP
07 0205410A / EE9 Materials Handling Equipment / Material Handling Equipment - Advance Development
07 0303140A / FF8 Information Systems Security Program / Unit Activity Monitoring (UAM)
07 0303150A / EA5 WWMCCS/Global Command and Control System / Strategic and Joint Mission Command
07 0305219A/MQ1 | MQ-1 Gray Eagle UAV / MQ-1 Gray Eagle - Army UAV (MIP)
07 0607135A / ES2 Apache Product Improvement Program / Apache Product Improvement Program
07 0607140A | ES7 Emerging Technologies from NIE / Emerging Technologies from NIE
07 0607665A / DT2 Family of Biometrics / Non-MIP Biometrics
3. Classification: This document contains no classified data Appropriately cleared individuals can obtain further information on

Classified/Special Access Programs by contacting the Department of the Army (ASA(ALT)) Special Programs Office.
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Appropriation

Research, Development, Test & Eval, Army

Total Research, Development, Test & Evaluation

R-120PB: FY 2020 President's Budget (Published Version),

UNCLASSIFIED

Department of Def
FY 2020 President's
Exhibit R-1 FY 2020 Presi

ense
Budget
dent's Budget

Total Obligational Authority

(Dollars in Thous

FY 2018 FY 2019
(Base + OCO) Base Enacted

11,633,461 11,074,556

11,633, 461 11,074,556

ands)

FY 2019 FY 2019
OCO Enacted Total Enacted

300,804 11,375,160

300, 604 11,375,160

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

12 Feb 2019




Appropriation

Research, Development, Test & Eval, Army

Total Research, Development, Test

R-120PB:

FY 2020 President's Budget

& Evaluation

(Published Version),

UNCLASSIFIED

Department of Defense
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

FY 2020
OCO for
FY 2020 Direct War
FY 2020 0CO for Base and Enduring
Base Requirements Costs
12,192,771 204,124
12,192,771 204,124

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2020
Total
0oco

204,124

204,124

FY 2020
Total
(Base + 0CO)

12,396,895

12,396,895

12 Feb 2019




Summary Recap of Budget Activities

Basic Research

Applied Research

Advanced Technology Development

Advanced Component Development & Prototypes
System Development & Demonstration

RDT&E Management Support

Operational Systems Development

Total Research, Development, Test & Evaluation

Summary Recap of FYDP Programs

General Purpose Forces

Intelligence and Communications

Research and Development

Central Supply and Maintenance
Administration and Associated Activities
Space

Classified Programs

Total Research, Development, Test & Evaluation

R-120PB: FY 2020 President's Budget (Published Version),

UNCLASSIFIED

Department of Defense
FY 2020 President's Budget

Exhibit R-1 FY 2020 President's Budget

Total Obligational Authority
(Dollars in Thousands)

FY 2018
(Base + 0OCO)

464,187
1,342,832
1,503,859
1,563,615
3,349,488
1,579,102
1,830,278

11,633,461

668, 082
401,118
10,369,821
118,410
654

68,222
7,154

11,633,461

as of February 12,

FY 2019

Base Enacted OCO Enacted Total Enacted

506,444
1,578,725
1,585,778
1,264,647
2,965,361
1,438,536
1,735,065

11,074,556

666,757
252,771
9,830,755

108,696

209,622

BEe)

11,074,556

UNCLASSIFIED

FY 2019

4,000

236,863

59,741

300,604

10,000
40,613

249,991

300,604

2019 at 09:49:12

FY 2019

506,444
1,578,725
1,585,778
1,268,647
3,202,224
1,438,536
1,794,806

11,375,160

676,757
293,384
10,080,746

108,696

209,622
5,955

11,375,160

12 Feb 2019
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Summary Recap of Budget Activities

Basic Research

Applied Research

Advanced Technology Development

Advanced Component Development & Prototypes
System Development & Demonstration

RDT&E Management Support

Operational Systems Development

Total Research,; Development, Test & Evaluation

Summary Recap of FYDP Programs

General Purpose Forces

Intelligence and Communications

Research and Development

Central Supply and Maintenance
Administration and Associated Activities
Space

Classified Programs

Total Research, Development, Test & Evaluation

R-120PB: FY 2020 President's Budget (Published Version),

UNCLASSIFIED

Department of Defense
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

FY 2020
Base

454,980

893,990
1,099,564
2,929,355
3,549,431
1,286,625
1,978,826

12,192,771

866,366
257,681
10,659,601

59,848

342,002
7,273

12,192,771

FY 2020
0OCO for
FY 2020 Direct War
0OCO for Base and Enduring
Requirements Costs

17,114
111,917
1,875
73,218

204,124

76,418

127,706

204,124

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2020
Total
oco

17,114
111,917
1,875
73,218

204,124

76,418

127,706

204,124

FY 2020
Total
(Base + 0OCO)

454,980

893,990
1,099,564
2,946,469
3,661,348
1,288,500
2,052,044

12,396,895

866,366
334,099
10,787,307

59,848

342,002
7,273

12,396,895

12 Feb 2019
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Summary Recap of Budget Activities

Basic Research

Applied Research

Advanced Technology Development

Advanced Component Development & Prototypes
System Development & Demonstration

RDT&E Management Support

Operational Systems Development

Total Research, Development, Test & Evaluation

Summary Recap of FYDP Programs

General Purpose Forces

Intelligence and Communications

Research and Development

Central Supply and Maintenance
Administration and Associated Activities
Space

Classified Programs

Total Research, Development, Test & Evaluation

R-120PB: FY 2020 President's Budget (Published Version),

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

FYy 2018 FY 2019 FY 2019

(Base + OCO) Base Enacted OCO Enacted Total Enacted

464,187 506,444
1,342,832 1,578,725
1,503,959 1,585,778
1,563,615 1,264,647 4,000
3,349,488 2,965,361 236,863
1,579,102 1,438,536
1,830,278 1,735,065 59,741
11,633,461 11,074,556 300,604
668,082 666,757 10,000
401,118 252,771 40,613
10,369,821 9,830,755 249,991
118,410 108,696
654
68,222 209,622
7,154 5,955
11,633,461 11,074,556 300,604

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2019

506,444
1,578,725
1,585,778
1,268,647
3,202,224
1,438,536
1,794,806

11,375,160

676,757
293,384
10,080,746

108,696

209,622
5,955

11,375,160

12 Feb 2019




Summary Recap of Budget Activities

Basic Research

Applied Research

Advanced Technology Development

Advanced Component Development & Prototypes
System Development & Demonstration

RDTSE Management Support

Operational Systems Development

Total Research, Development, Test & Evaluation

Summary Recap of FYDP Programs

General Purpose Forces

Intelligence and Communications

Research and Development

Central Supply and Maintenance
Administration and Associated Activities
Space

Classified Programs

Total Research, Development, Test & Evaluation

R-120PB: FY 2020 President's Budget (Published Version),

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

FY 2020
Base

454,980

893,990
1,099,564
2,929,355
3,549,431
1,286,625
1,978,826

12,192,771

866,366
257,681
10,659,601

59,848

342,002
7,273

12,192,771

FY 2020
OoCO for
FY 2020 Direct War
0CO for Base and Enduring
Requirements Costs

17,114
111,917
1,875
73,218

204,124

76,418

127,706

204,124

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2020
Total
0oco

17,114
111,917
1,875
73,218

204,124

76,418

127,706

204,124

FY 2020
Total
(Base + 0CO)

454,980

893,990
1,099,564
2,946,469
3,661,348
1,288,500
2,052,044

12,396,895

866,366
334,099
10,787,307

59,848

342,002
7,273

12,396,895

12 Feb 2018
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UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

Line

10

11

12

13

14

15

16

17

R-120PB: FY 2020 President's Budget

Program
Element
Number

0601101A

0601102A
0601103A

0601104A

0601121A

Basic
0602105A
0602120aA
0602122A
0602126A
06021417
0602142A
0602143A
06021442

0602145A

0602146A

0602147A

0602148A

Item Act
In-House Laboratory Independent 01
Research
Defense Research Sciences 01
University Research Initiatives 01
University and Industry Research 01
Centers
Cyber Collaborative Research 01
Alliance
Research
Materials Technology 02

Sensors and Electronic Survivability 02

TRACTOR HIP 02
TRACTOR JACK 02
Lethality Technology 02
Army Bpplied Research 02
Soldier Lethality Technology 02
Ground Technology 02
Next Generation Combat Vehicle 02
Technology

Network C3I Technology 02
.ong Range Precision Fires 02
Technology

Future Verticle Lift Technology 02

(Published Version),

FY 2018
(Base + OCO)

11,783

274,098
74,349

103,957

464,187
73,136
83,581

8,627

as of February 12,

FY 2019

315,660
65,202

114,003

506, 444
83,586
80,849

8,674

400

UNCLASSIFIED

FY 2019

2019 at 09:49:12

FY 2019

Base Enacted O0OCO Enacted Total Enacted

315,660
65,202

114,003

506,444
83,586
80,849

8,674

400

12 Feb 2019




Appropriation: 2040A Research, Development,

Line
No

10

11

12

13

14

15

16

17

R-120PB: FY 2020 President's Budget

Program
Element
Number

0601101R

0601102A
06011032

06011042

06011212

Basic
0602105A
0602120A
0602122A
0602126A
0602141A
0602142A
0602143A
0602144A

06021452

0602146A

0602147A

06021482

Item Act

In-House Laboratory Independent
Research

Defense Research Sciences
University Research Initiatives

University and Industry Research
Centers

Cyber Collaborative Research
Alliance

Research

Materials Technology

Sensors and Electronic Survivability
TRACTOR HIP

TRACTOR JACK

Lethality Technology

Army Applied Research

Soldier Lethality Technology

Ground Technology

Next Generation Combat Vehicle
Technology

Network C3I Technology

Long Range Precision Fires
Technology

Future Verticle Lift Technology

01

01

01

01

01

02

02

02

02

02

02

02

02

02

02

02

02

(Published Version),

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Test & Eval, Army

FY 2020
OCO for
Direct War FY 2020
and Enduring Total
Costs oCO

FY 2020
OCO for Base
Réquirements

FY 2020
Base

297,976
65,858

86,164

454,980

26,961
25,319
115,274
35,199

219,047

114,516

74,327

93,601

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2020
Total
(Base + 0OCO)

297,976
65,858

86,164

454,980

26,961
25,319
115,274
35,199

219,047

114,516

74,327

93,601

oo wn

12 Feb 2019
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UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

Program
Line Element
No Number Item

FY 2018 FY 2019 FY 2019

Act (Base + OCO) Base Enacted OCO Enacted Total Enacted

18 0602150A Air and Missile Defense Technology 02

19 0602211A Aviation Technology 02 72,170 81,805
20 0602213A C3I Applied Cyber 02
21 0602270A Electronic Warfare Technology 02 33,683 25,558
22 0602303A Missile Technology 02 52,858 91, 647
23 0602307~ Advanced Weapons Technology 02 36,959 44,468
24 0602308A Advanced Concepts and Simulation 02 27,662 28,470
25 0602601a Combat Vehicle and Automotive 02 78,759 104,404
Technology
26 0602618A Ballistics Technology 02 83,299 85,491
27 0602622A Chemical, Smoke and Equipment 02 3,895 5,027
Defeating Technology
28 0602623A Joint Service Small Arms Program 02 6,473 12,380
29 0602624A Weapons and Munitions Technology 02 241,344 383,410
30 0602705A Electronics and Electronic Devices 02 90,613 96,760
31 0602709A Night Vision Technology 02 38,243 33,573
32 0602712a Countermine Systems 02 25,329 27,223
33 0602716A Human Factors Engineering Technology 02 23,813 24,121
34 0602720A Environmental Quality Technology 02 34,118 19,469
35 0602782A Command, Control, Communications 02 32,458 54,956
Technology
36 0602783A Computer and Scftware Technology 02 13,707 14,948

R-120PB: FY 2020 President's Budget

(Published Version), as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2019

81,805

25,558
91, 647
44,468
28,470

104,404

85,491

5,027

12,380
383,410
96, 760
33,573
27,223
24,121
19,469

54,956

14,948

12 Feb 2019
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Appropriation: 2040A Research, Development,

Line
No

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

S8

34

85

36

R-120PB: FY 2020 President's Budget

Program
Element
Number

06021502
0602211A
0602213A
0602270A
0602303A
06023072
0602308A

0602601A

0602618A

06026227

0602623A
0602624R
0602705A
06027092
06027122
06027162
06027202

0602782A

0602783A

Item

Air and Missile Defense Technology
Aviation Technology

C3I Applied Cyber

Electronic Warfare Technology
Missile Technology

Advanced Weapons Technology
Advanced Concepts ard Simulation

Combat Vehicle and Automotive
Technology

Ballistics Technology

Chemical, Smoke and Equipment
Defeating Technology

Joint Service Small Arms Program
Weapons and Munitions Technology
Electronics and Electronic Devices
Night Vision Technology

Countermine Systems

Human Factors Engineering Technology
Environmental Quality Technology

Commarid, Control, Communications
Technology

Computer and Software Technology

Act

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

02

(Published Version),

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Test & Eval, Army

FY 2020
oco for
FY 2020 Direct War
FY 2020 OCO for Base and Enduring
Base Requirements Costs
50,771
18,947

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2020
Total
Oco

FY 2020
Total
{Base + 0OCO)

18,947

oo w

12 Feb 2019
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UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority 12 Feb 2019
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

Program S
Line Element FYy 2018 FY 2019 FY 2019 FY 2019 e
No Number Item Act (Base + 0OCO) Base Enacted OCO Enacted Total Enacted c
37 0602784A Military Engineering Technology 02 114,947 101,124 101,124 U
38 0602785A Manpower/Personnel/Training 02 19,791 21,847 21,847 U
Technology
39 0602786A Warfighter Technology 02 58,476 56,532 56,532 U
40 06027874 Medical Technology 02 88,891 92,003 92,003 U
Applied Research 1,342,832 1,578,725 1,578,725
41 0603001a Warfighter Advanced Technology 03 53,763 41,795 41,795 U
42 0603002A Medical Advanced Technology 03 103,908 101,442 101,442 U
43 06030032 Aviation Advanced Technology 03 172,545 169,411 169,411 U
44 06030042 Weapons and Munitions Advanced 03 195, 345 241,581 241,581 U
Technology
45 0603005A Combat Vehicle and Automotive 03 154,084 176,622 176,622 U
Advanced Technology
46 0603006A Space Application Advanced 03 39,277 48,985 48,985 U
Technology
47 0603007A Manpower, Personnel and Training 03 5,063 8,038 8,038 U
Advanced Technology
48 0603009A TRACTOR HIKE 03 39,302 22,631 22,631 U
49 06030152 Next Generation Training & 03 15,778 28, 650 28,650 U
Simulation Systems
50 0603117A Army Advanced Technology Development 03 8]
51 0603118A Soldier Lethality Advanced 03 U
Technology
52 060311%A Ground Advanced Technology 03 U

R-120PB: FY 2020 President's Budget (Published Version), as of February 12, 2019 at 09:49:12
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Appropriation: 2040A Research, Development,

Line
No

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

R-120PB: FY 2020 President's Budget

Program

Element

Number Item

0602784A Military Engineering Technology

06027852 Manpower/Personnel/Training
Technology

0602786A Warfighter Technology

0602787A  Medical Technology

Applied Research

0603001A Warfighter Advanced Technology

0603002A Medical Advanced Technology

0603003A Aviation Advanced Technology

0603004A Weapons and Munitions Advanced
Technology

0603005A Combat Vehicle and Automotive
Advanced Technology

0603006A Space Application Advanced
Technology

06030072 Manpower, Personnel and Training
Advanced Technology

0603009A TRACTOR HIKE

0603015A Next Generation Training &
Simulation Systems

0603117A Army Advanced Technology Development

0603118A Soldier Lethality Advanced
Technology

0603119A Ground Advanced Technology

Act

02

02

02

02

03

03

03

03

03

03

03

03

03

03

03

03

(Published Version),

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Test & Eval, Army

FY 2020
OoCO for
FY 2020 Direct War FY 2020
FY 2020 OCO for Base and Enduring Total
Base Requirements Costs oco
20,873
99,155
893,990
42,030
11,038
63,338
118,468
12,593

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2020
Total
(Base + 0CO)

20,873

99,155

893,990

42,030

11,038

63,338

118,468

12,593

Qo w

12 Feb 2019
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Appropriation: 2040A Research, Development, Test & Eval, Army

Line
No

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

R-120PB: FY 2020 President's Budget

Program
Element
Number

0603125A

0603130A
0603131A
06032702

0603313A

0603322A
0603457A

0603461A

06034627

0603463A

0603464A

0603465A

0603466A

06036062

0603607A

0603710A

Item

Combating Terrorism -~ Technology
Development

TRACTOR NAIL
TRACTOR EGGS
Electronic Warfare Technology

Missile and Rocket Advanced
Technology

TRACTOR CAGE
C31 Cyber Advanced Development

High Performance Computing
Modernization Program

Next Generation Combat Vehicle
Advanced Technology

Network C3I Advanced Technology

Long Range Precision Fires Advanced

Technology

Future Vertical Lift Advanced
Technology

Air and Missile Defense Advanced
Technology

Landmine Warfare and Barrier
Advanced Technology

Joint Service Small Arms Program

Night Vision Advanced Technology

Act

03

03

03

03

03

03

03

03

03

03

03

03

03

03

03

03

(Published Version),

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget

Exhibit R-1 FY 2020 President's Budget

Total Obligaticnal Authority
(Dollars in Thousands)

FY 2018 FY 2019 FY 2019
(Base + 0OCO) Base Enacted OCO Enacted

44,088 36,757
4,880 4,896
4,326 6,041

33,249 41,458
133,433 94,561
12,323 16,845
214,100 218,098
18,473 17,097
5,628 22,799
45,617 61,313

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2019
Total Enacted

4,896
6,041
41,458

94,561

16,845

218,098

17,097

22,799

61,313

12 Feb 2019




UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority 12 Feb 2019
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

FY 2020
0OCO for
Program FY 2020 Direct War FY 2020 FY 2020 S
Line Element FY 2020 OCO for Base and Enduring Total Total e
No Number Item Act Base Requirements Costs oco {Base + OCO) c¢
53 0603125A Combating Terrorism - Technology 03 U
Development
54 06031302 TRACTOR NAIL 03 u
55 0603131a TRACTOR EGGS 03 U
56 0603270A Electronic Warfare Technology 03 U
57 0603313A Missile and Rocket Advanced 03 U
Technology
58 0603322A TRACTOR CAGE 03 U
59 0603457A C3I Cyber Advanced Development 03 13,7695 13,769 U
60 0603461A High Performance Computing 03 184,755 184,755 U
Modernization Program
61 06034621 Next Generation Combat Vehicle 03 160,035 160,035 U
Advanced Technology
62 0603463A Network C3I Advanced Technology 03 106,899 106,899 U
63 0603464A Long Range Precision Fires Advanced 03 174,386 174,386 U
Technology
64 0603465A Future Vertical Lift Advanced 03 151, 640 151,640 U
Technology
65 0603466 Air and Missile Defense Advanced 03 60,613 60,613 U
Technology
66 0603606A Landmine Warfare and Barrier 03 U
Advanced Technology
67 0603607A Joint Service Small Arms Program 03 Is)
68 0603710A Night Vision Advanced Technology 03 ls)

R-120PB: FY 2020 President's Budget (Published Version), as of February 12, 2019 at 09:49:12
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Appropriation:

Program
Line Element
No Number

69 0603728A

70 0603734A

71 0603772A

72 0603794A

2040A Research, Development, Test & E

Item

Environmental Quality Technology
Demonstrations

Military Engineering Advanced
Technology

Advanced Tactical Computer Science
and Sensor Technology

C3 Advanced Technology

Advanced Technology Development

73 06033052

74 0603327A

75 06036192

76 0603627A

77 06036392

78 0603645A

79 06037472

80 0603766A

81 0603774A

82 0603779A

R-120PB: FY 2020 President's Budget

Army Missle Defense Systems
Integration

Alr and Missile Defense Systems
Engineering

Landmine Warfare and Barrier - Adv
Dev

Smoke, Obscurant and Target
Defeating Sys-Adv Dev

Tank and Medium Caliber Ammunition

Armored System Modernization - Adv
Dev

Soldier Support and Survivability

Tactical Electronic Surveillance
System - Adv Dev

Night Vision Systems Advanced
Development

Environmental Quality Technology -
Dem/Val

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

val, Army

Act

03

03

03

03

04

04

04

04

04

04

04

04

04

04

(Published Version),

FY 2018
(Base + 0CO)

1,503,959

23,558

58,812

69,237

8,920

45,448

41,431

15,759

27,733

501,816

15,039

FY 2019 FY 2019

Base Enacted OCO Enacted Total Enacted

1,585,778

60,472

45,231 1,000

45,198

20,674

41,921

84,297

8,735 3,000

35,667

7,341

14,731

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2019

1,585,778

60,472

46,231

45,198

20,674

41,921

84,297

11,735

35,667

7,341

14,731

12 Feb 2018

T T

N ..
XXVII




Appropriation: 2040A Research, Development, Test & Eval,
Program
Line Element
No Number Item
69 0603728A Environmental Quality Technology
Demonstrations
70 0603734A Military Engineering Advanced
Technology
71 0603772A Advanced Tactical Computer Science
and Sensor Technology
72 0603794A C3 Advanced Technology

73

74

75

76

77

78

79

80

81

82

R-120PB: FY 2020 President's Budget

Advanced Technology Development

0603305A Army Missle Defense Systems
Integration

06033274 Air and Missile Defense Systems
Engineering

0603619A Landmine Warfare and Barrier - Adv
Dev

06036272 Smoke, Obscurant and Target
Defeating Sys-Adv Dev

06036392 Tank and Medium Caliber Ammunition

0603645A Armored System Modernization - Adv
Dev

06037472 Soldier Support and Survivability

0603766A Tactical Electronic Surveillance
System - Adv Dev

0603774A Night Vision Systems Advanced
Development

06037792 Environmental Quality Technology -

Dem/Val

Act

03

03

03

03

04

04

04

04

04

04

04

04

04

04

(Published Version),

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Army
FY 2020
OoCO for
FY 2020 Direct War FY 2020
FY 2020 0CO for Base and Enduring Total
Base Requirements Costs 0CO
1,099,564
10,987
15,148 500 500
92,915
82,146
157,656
6,514 3,000 3,000
34,890
251,011
15,132

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2020
Total
(Base + 0CO)

1,099,564

10,987

15,648

92,915

82,146

157,656

9,514

34,890

251,011

15,132

0O o Ww

12 Feb 201
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Department of the Army
FY 2020 President's Budget

Exhibit R-1 FY 2020 President's Budget

Total Obligational Authority
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

Line
No

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

R-120PB:

Program
Element
Number

0603790A
0603801A

0603804A

0603807A

0603827A

0604017A

0604020A

0604021A

0604100A

0604113A

0604114A

0604115A

0604117A

0604118A

0604119A

0604120A

FY 2020 President's Budget

Item

NATO Research and Development
Aviation - Adv Dev

Logistics and Engineer Equipment -
Adv Dev

Medical Systems - Adv Dev

Soldier Systems - Advanced
Development

Robotics Development

Cross Functional Team (CFT)
Advanced Development & Prototyping

Electronic Warfare Technology
Maturation (MIP)

Analysis Of Alternatives

Future Tactical Unmanned Aircraft
System (FTUAS)

Lower Tier Air Missile Defense
(LTAMD) Sensor

Technology Maturation Initiatives

Maneuver - Short Range Air Defense
(M-SHORAD)

TRACTOR BEAM

Army Advanced Component Development
& Prototyping

Assured Positioning, Navigation and
Timing (PNT)

Act

04

04

04

04

04

04

04

04

04

04

04

04

04

04

04

04

(Published Version),

FY 2018
(Base + OCO)

2,485
9,653

29,619

36,279

60,774

38,051

7,307

57,437

145,618

19,201

10,400

132,810

FY 2019 FY 2019

FY 2019

Base Enacted OCO Enacted Total Enacted

39,244

31,022

74,368

9,488

9,753

12,393

89,248

95,229

79,016

52,894

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

3,682
86,180

17,230

39,244

31,022

74,368

9,488

9,753

12,3893

89,248

95,229

79,016

52,894

Qo

12 Feb 2019
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UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

12 Feb 2019

Appropriation: 2040A Research, Development, Test & Eval, Army
FY 2020
oCcO for
Program FY 2020 Direct War FY 2020 FY 2020 S
Line Element FY 2020 OCO for Base and Enduring Total Total e
No Number Item Act Base Requirements Costs OCO (Base + OCO) c¢
83 0603730A NATO Research and Development 04 5,406 5,406 U
84 0603801A Aviation - Adv Dev 04 459,290 459,290 U
85 0603804A Logistics and Engineer Equipment - 04 6,254 1,085 1,085 7,339 U
Adv Dev
86 0603807A Medical Systems - Adv Dev 04 31,175 31,175 U
87 0603827A Soldier Systems - Advanced 04 22,113 22,113 U
Development
88 0604017A Robotics Development 04 115,222 115,222 U
83 0604020a Cross Functional Team (CFT) 04 U
Advanced Development & Prototyping
90 0604021A Electronic Warfare Technology 04 18,043 18,043 U
Maturation (MIP)
91 0604100A Analysis Of Alternatives 04 10,023 10,023 U
92 0604113A Future Tactical Unmanned Aircraft 04 40,745 40,745 U
System (FTUAS)
93 0604114n Lower Tier Air Missile Defense 04 427,772 427,772 U
(LTAMD) Sensor
94 0604115A Technology Maturation Initiatives 04 196,676 196,676 U
95 0604117a Maneuver - Short Range Air Defense 04 33,100 6,000 6,000 39,100 U
(M—-SHORAD)
96 0604118A TRACTOR BEAM 04 U
97 0604118A Army Advanced Component Development 04 115,116 4,529 4,529 119,645 U
& Prototyping
98 06041202  Assured Positioning, Navigation and 04 U
Timing (PNT)
R-120PB: FY 2020 President's Budget (Published Version), as of February 12, 2019 at 09:49:12
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UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R~1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

Program
Line Element
No Number Item Act
99 0604121A Synthetic Training Environment 04
Refinement & Prototyping
100 0604182Aa Hypersonics 04

101 0604319Aa Indirect Fire Protection Capability 04
Increment 2-Intercept (IFPC2)

102 0604403Aa Future Interceptor 04

103 0604541A Unified Network Transport 04

104 0604644A Mobile Medium Range Missile 04

105 0604785A Integrated Base Defense (Budget 04
Activity 4)

106 0305251Aa Cyberspace Operations Forces and 04

Force Support

107 1206120Aa Assured Positioning, Navigation and 04
Timing (PNT)

108 1206308A Army Space Systems Integration 04

Advanced Component Development & Prototypes

109 0604201A Aircraft Avionics 05
110 0604270A Electronic Warfare Development 05
111 0604321A  All Source Analysis System 05
112 0604328A TRACTOR CAGE 05
113 0604601A Infantry Support Weapons 05
114 0604604A Medium Tactical Vehicles 05
115 0604611A JAVELIN 05

R-120PB: FY 2020 President's Budget (Published Version),

FY 2018 FY 2019

FY 2019

(Base + OCO) Base Enacted OCO Enacted

109,165 39,890
10,871 40,979
56,071 52,817

128, 640
30,121 38,307
1,563,615 1,264,647
30,812 32,253
68,935 58,627
4,774
30,252 17,050
99,145 63,793
5,798 3,699
20,252 5,616

12,000

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2019
Total Enacted

40,979

52,817

128,640

1,268,647
32,253

58,627

29,050
63,793
3,699

5,616

12 Feb 2019




UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority 12 Feb 2018
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

FY 2020
0oCo for
Program FY 2020 Direct War FY 2020 FY 2020 S
Line Element FY 2020 0CO for Base and Enduring Total Total e
No Number Item Act Base Requirements Costs OCO (Base + 0OCO) c
99 0604121A Synthetic Training Environment 04 136,761 136,761 U
Refinement & Prototyping
100 0604182A Hypersonics 04 228,000 228,000 U
101 0604319A Indirect Fire Protection Capability 04 U
Increment 2-Intercept (IFPC2)
102 06044032 Future Interceptor 04 8,000 8,000 U
103 0604541A Unified Network Transport 04 39, 600 39,600 U
104 0604644A Mobile Medium Range Missile 04 20,000 20,000 U
105 06047852 Integrated Base Defense (Budget 04 2,000 2,000 2,000 U
Activity 4)
106 0305251A Cyberspace Operations Forces and 04 52,102 52,102 U
Force Support
107 120612024 Assured Positioning, Navigation and 04 192,562 192,562 U
Timing (PNT)
108 12063082 Army Space Systems Integration 04 104,996 104,996 U
Advanced Component Development & Prototypes 2,929,355 17,114 17,114 2,946,469
109 0604201Aa Aircraft Avionics 05 29,164 29,164 U
110 0604270aA Electronic Warfare Development 05 70,539 70,539 U
111 0604321A All Source Analysis System 05 U
112 0604328A TRACTOR CAGE 05 U
113 06046012 Infantry Support Weapons 05 106,121 106,121 U
114 06046042 Medium Tactical Vehicles 05 2,152 2,152 U
115 0604611A JAVELIN 05 17,897 17,897 U

R-120PB: FY 2020 President's Budget (Published Version), as of February 12, 2019 at 09:49:12
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Appropriation:

Program
Line Element
No Number

116 0604622A
117 0604633A
118 06046422

119 0604645a

120 0604710A

121 0604713A
122 06047152
%23 0604741A
124 06047422

125 0604746A

126 0604760A
127 0604768A
128 0604780A
129 0604798A

130 0604802A

R-120PB: FY 2020 President's Budget

Item

Family of Heavy Tactical Vehicles
Air Traffic Control
Light Tactical Wheeled Vehicles

Armored Systems Modernization (ASM)
- Eng Dev

Night Vision Systems - Eng Dev

Combat Feeding, Clothing, and
Equipment

Non-System Training Devices - Eng
Dev

Air Defense Command, Control and
Intelligence - Eng Dev

Constructive Simulation Systems
Development

Automatic Test Equipment Development

Distributive Interactive
Simulations (DIS) - Eng Dev

Brilliant Anti-Armor Submunition
(BAT)

Combined Arms Tactical Trainer
(CATT) Core

Brigade Analysis, Integration and
Evaluation

Weapons and Munitions - Eng Dev

Act

05

05

05

05

05

05

05

05

05

05

05

05

05

05

05

(Published Version),

UNCLASSIFIED

Department of the Army

FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority

(Dollars in Thousands)

2040A Research, Development, Test & Eval, Army

FY 2018 FY 2019

10,086
3,433
3,619

34,794

184,389

8,561

51,900

190,385

17,921

7,054

10,890

7,886

17,855

139,386

144,389

as of February 12,

UNCLASSIFIED

11,935
12,332
1,276

373,337

144,442

4,502

44,381

93,073

22,600

11,782

9,134

6,886

21,936

49,250

172,744

FY 2019 FY 2019
(Base + OCO) Base Enacted OCO Enacted Total Enacted

11,935
12,332
1,276

373,337

144,442

4,502

44,381

119,300 212,373

22,600

11,782

9,134

6,886

21,936

49,250

172,744

2019 at 09:49:12

12 Feb 2019
Page—A-0
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UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority 12 Feb 2019
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

FY 2020
OCO for
Program FY 2020 Direct War FY 2020 FY 2020 S
Line Element FY 2020 OCO for Base and Enduring Total Total e
No Number Item Act Base Requirements Costs oCoO (Base + OCO) c
116 06046222 Family of Heavy Tactical Vehicles 05 16,745 16,745 U
117 06046332 Air Traffic Control 05 6,989 6,989 U
118 0604642A Light Tactical Wheeled Vehicles 05 10,465 10,465 U
119 060406452 Armored Systems Modernization (ASM) 05 310,152 310,152 U
- Eng Dev
120 0604710aA Night Vision Systems - Eng Dev 05 181,732 181,732 U
121 0604713A Combat Feeding, Clothing, and 05 2,393 2,393 U
Equipment
122 06047152 Non-System Training Devices - Eng 05 27,412 27,412 U
Dev
123 0604741Aa Air Defense Command, Control and 05 43,502 43,502 U
Intelligence - Eng Dev
124 06047422 Constructive Simulation Systems 05 11,636 11,630 U
Development
125 0604746A Automatic Test Equipment Development 05 10,915 10,915 U
126 06047602 Distributive Interactive 05 7,801 7,801 U
Simulations (DIS) - Eng Dev
127 0604768A Brilliant Anti-Armor Submunition 05 25,000 25,000 U©
(BAT)
128 06047804 Combined Arms Tactical Trainer 05 9,241 9,241 U
(CATT) Core
129 0604798A Brigade Analysis, Integration and 05 42,634 42,634 U
Evaluation
130 0604802A Weapons and Munitions - Eng Dev 05 181,023 181,023 U

R-120PB: FY 2020 President's Budget (Published Version), as of February 12, 2019 at 09:48:12
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UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority 12 Feb 2019
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

Program S
Line Element FY 2018 FY 2019 FY 2019 FY 2019 e
No Number Item Act (Base + 0OCO) Base Enacted OCO Enacted Total Enacted c
131 0604804A Logistics and Engineer Equipment - 05 76,030 76,388 76,388 U
Eng Dev
132 06048052 Command, Control, Communications 05 9,559 15,950 15,950 U
Systems - Eng Dev
133 0604807A Medical Materiel/Medical Biological 05 36,685 44,495 44,495 U
Defense Equipment - Eng Dev
134 06048082 Landmine Warfare/Barrier - Eng Dev 05 26,188 43,064 43,064 U
135 06048182 Army Tactical Command & Control 05 157,852 169, 607 169,607 U
Hardware & Software
136 0604820Aa Radar Development 05 31,651 39,289 39,289 U
137 0604822A General Fund Enterprise Business 05 47,575 36,810 36,810 U
System (GFEBS)
138 0604823A Firefinder 05 43,762 27,439 27,439 U
139 06048274 Soldier Systems - Warrior Dem/Val 05 15,490 10,382 10,382 U
140 0604852Aa Suite of Survivability Enhancement 05 80,187 52,839 52,839 U
Systems - EMD
141 0604854Aa Artillery Systems - EMD 05 3,892 1,779 1,779 U
142 0605013Aa Information Technology Development 05 62,613 77,686 77,686 U
143 0605018A Integrated Personnel and Pay 05 188,637 164,899 164,899 U
System-Army (IPPS-A)
144 0605028A Armored Multi-Purpose Vehicle (AMPV) 05 184,300 111,821 111,821 U
145 060502%a Integrated Ground Security 05 4,241 3,207 3,207 U
Surveillance Response Capability
(IGSSR-C)
146 0605030A Joint Tactical Network Center (JTNC) 05 15,242 15,869 15,869 U

R-120PB: FY 2020 President's Budget (Published Version), as of February 12, 2019 at 09:49:12
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UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

Line
No

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

Program
Element
Number

0604804A

0604805A

06048072

0604808A

06048182

0604820A

0604822A

06048232
06048278

0604852A

0604854A
0605013A

0605018A

0605028A

0605029A

06050302

Item Act
Logistics and Engineer Equipment - 05
Eng Dev
Command, Control, Communications 05

Systems - Eng Dev

Medical Materiel/Medical Biological 05
Defense Equipment - Eng Dev

Landmine Warfare/Barrier - Eng Dev 05

Army Tactical Command & Control 05
Hardware & Software

Radar Development 05

General Fund Enterprise Business 05

System (GFEBS)

Firefinder

05

Soldier Systems - Warrior Dem/Val 05

Suite of Survivability Enhancement 05

Systems - EMD

Artillery Systems - EMD 05

Information Technology Development 05

Integrated Personnel and Pay 05
System-Army (IPPS-A)

Armored Multi-Purpose Vehicle (BMPV) 05

Integrated Ground Security 05
Surveillance Response Capability

(IGSSR-C)

Joint Tactical Network Center (JTNC) 05

R-120PB: FY 2020 President's Budget (Published Version),

FY 2020
0CO for
FY 2020 Direct War FY 2020
FY 2020 0OCO for Base and Enduring Total
Base Requirements Costs 0oco

103,226

12,595

48,264

39,208

140,637

105,243

46,683

17,294
5,803

98,698

15,832
126,537

142,773

96,730

6,699

15,882

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2020
Total
(Base + 0QCO)

103,226

12,585

48,264

39,208

140,637

105,243

46,683

17,294
5,803

98, 698

15,832
126,537

142,773

96,730

6,699

15,882

oo W0

12 Feb 2019
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Appropriation:

Line
No

147

148

149

150

151

152

18513

154

155

156

157

158

159

161

R-120PB: FY 2020 President's Budget

Program
Element
Number

0605031a
0605032A

0605033A

0605034A

0605035A

0605036A

0605037A

0605038A

0605041A

0605042

06050472

0605049A

0605051A

0605052A

0605053A

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

2040A Research, Development, Test & Eval, Army

Item

Joint Tactical Network (JTN)
TRACTOR TIRE

Ground-Based Operational

Surveillance System - Expeditionary

(GBOSS-E)
Tactical Security System (TSS)

Common Infrared Countermeasures
(CIRCM)

Combating Weapons of Mass
Destruction (CWMD)

Evidence Collection and Detainee
Processing

Nuclear Biological Chemical
Reconnaissance Vehicle (NBCRV)
Sensor Suite

Defensive CYBER Tool Development

Tactical Network Radio Systems
(Low-Tier)

Contract Writing System

Missile Warning System
Modernization (MWSM)

Aircraft Survivability Development

Indirect Fire Protection Capability

Inc 2 - Block 1

Ground Robotics

Act

05

05

05

05

05

05

05

05

05

05

05

05

05

05

05

(Published Version),

FY 2018

(Base + 0CO)

46,051
118,570

20,661

3,998

97,746

6,650

206

15,481

41,441

8,845

19,574

12,480

169,752

156,361

60,530

as of February 12,

FY 2019

FY 2019

Base Enacted OCO Enacted

41,920
41,166

5,169

4,490

31,139

11,297

15,135

33,796

3,825

41,876

8,266

21,938

132,283

71,435

UNCLASSIFIED

66,760

2,670

34,933

2019 at 09:49:12

FY 2019
Total Enacted

41,920
107,926

5,169
4,490
33,809

11,297

SIS
33,786
3,825

41,876

8,266

56,871

132,283

71,435

12 Feb 2019
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UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

148

149

150

151

152

153

154

BEGE)

156

157

158

159

160

161

Program
Element
Number

0605031A
0605032A

0605033A

0605034A

0605035A

0605036A

06050372

06050382

06050412

0605042A

06050474

0605049A

0605051A

0605052A

0605053A

Item Act
Joint Tactical Network (JTN) 05
TRACTOR TIRE 05
Ground-Based Operational 05

Surveillance System - Expeditionary
(GBOSS-E)

Tactical Security System (TSS) 05
Common Infrared Countermeasures 05
(CIRCM)

Combating Weapons of Mass 05

Destruction (CWMD)

Evidence Collection and Detainee 05
Processing
Nuclear Biological Chemical 05

Reconnaissance Vehicle (NBCRV)
Sensor Suite

Defensive CYBER Tool Development 05
Tactical Network Radio Systems 05
(Low-Tier)

Contract Writing System 05
Missile Warning System 05

Modernization (MWSM)
Aircraft Survivability Development 05

Indirect Fire Protection Capability 05
Inc 2 - Block 1

Ground Robotics 05

R-120PB: FY 2020 President's Budget (Published Version),

FY 2020
OCO for
FY 2020 Direct War FY 2020
FY 2020 OCO for Base and Enduring Total
Base Requirements Costs 0OCO
40,808
3,847
6,928
34,488 11,770 11,770
10,000
6,054
62,262
35,654
19,682
1,539
64,557 77,420 77,420
243,228
41,308

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2020
Total
(Base + 0OCO)

40,808

3,847

6,928

46,258

10,000

6,054

62,262

35, 654

19,682

/559

141,977

243,228

41,308

Qo w

12 Feb 2019
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UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority 12 Feb 2019
(Dollars in Thousands)

Appropriation: 2040R Research, Development, Test & Eval, Army

Program S
Line Element FY 2018 FY 2019 FY 2019 FY 2018 e
No Number Item Act (Base + OCO) Base Enacted OCO Enacted Total Enacted c
162 0605054A Emerging Technology Initiatives 05 42,813 42,813 U
163 06052032 Army System Development & 05 U
Demonstration
164 0605380Aa AMF Joint Tactical Radio System 05 18,639 15,964 15,964 U
(JTRS)
165 0605450A Joint Air-to-Ground Missile (JAGM) 05 28,539 11,758 11,758 U
166 0605457a Army Integrated Air and Missile 05 339,051 322,263 322,263 U
Defense (AIAMD)
167 06056254 Manned Ground Vehicle 05 U
168 0605766A National Capabilities Integration 05 9,382 12,340 12,340 U
(MIP)
169 0605812A Joint Light Tactical Vehicle (JLTV) 05 22,530 U

Engineering and Manufacturing
Development Ph

170 0605830A  Aviation Ground Support Equipment 05 6,653 7,703 7,703 U
171 0210609A Paladin Integrated Management (PIM) 05 5,868 U
172 03030322  TROJAN - RH12 05 5,631 4,521 1,200 5,721 U
173 03032672 Auctioned Spectrum Relocation Fund 05 15,885 U
174 0304270Aa Electronic Warfare Development 05 14,616 8,922 8,922 U
175 1205117A  Tractor Bears 05 17,928 23,170 23,170 U
System Development & Demonstration ;:;;;:;;;- ;:;;;:;;1- ";;;:;;;“ ;:;6;:;;;‘
176 0604256A Threat Simulator Development 06 31,401 47,322 47,322 U
177 0604258A Target Systems Development 06 i3,467 32,120 32,120 U

R-120PB: FY 2020 President's Budget (Published Version), as of February 12, 2019 at 09:49:12

PN -
rage T L2

UNCLASSIFIED XXXIX




UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

12 Feb 2019

Appropriation: 2040A Research, Development, Test & Eval, Army

FY 2020
OCO for
Program FY 2020 Direct War FY 2020 FY 2020 S
Line Element FY 2020 OCO for Base and Enduring Total Total e
No Number Item Act Base Requirements Costs 0CO (Base + OCO) c
162 0605054A Emerging Technolagy Initiatives 05 45,896 45,896 U
163 06052032 Army System Development & 05 164,883 19,527 19,527 184,410 U
Demonstration
164 0605380A AMF Joint Tactical Radio System 05 U
(JTRS)
165 0605450A Joint Air-to-Ground Missile (JAGM) 05 9,500 9,500 U
166 06054572 Army Integrated Air and Missile 05 208,938 208,938 U
Defense (AIAMD)
167 0605625A Manned Ground Vehicle 05 378,400 378,400 U
168 0605766A National Capabilities Integration 05 7,835 7,835 U
(MIP)
169 0605812a Joint Light Tactical Vehicle (JLTV) 05 2,732 2,732 U
Engineering and Manufacturing
Development Ph
170 0605830A Aviation Ground Support Equipment 05 1,664 1,664 U
171 02106097 Paladin Integrated Management (PIM) 05 v)
172 03030322 TROJAN - RH12 05 3,936 3,936 U
173 03032672 Auctioned Spectrum Relocation Fund 05 U
174 0304270A Electronic Warfare Development 05 19,675 3,200 3,200 22,875 U
175 1205117A Tractor Bears 05 u
System Development & Demonstration 3,549,431 111,917 111,917 3,661,348
176 0604256A Threat Simulator Development 06 14,117 14,117 U
177 0604258A Target Systems Development 06 8,327 8,327 U

R-120PB: FY 2020 President's Budget

(Published Version),

as of February 12, 2019 at 09:49:12
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Appropriation:

Program
Line Element
No Number

178 0604759A

179 0605103a

180 0605301a

181 0605326A

182 0605502A

183 0605601A

184 0605602A

185 0605604A

186 0605606A

187 0605702A

188 0605706A

189 06057097

190 0605712A

191 0605716A

192 0605718A

193 0605801A

194 0605803Aa

195 0605805A

R-120PB: FY 2020 President's Budget

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget

Exhibit R-1 FY 2020 President's Budget

Total Obligational Authority
(Dollars in Thousands)

2040A Research, Development, Test & Eval, Army

Item

Major T&E Investment

Rand Arroyo Center

Army Kwajalein Atoll

Concepts Experimentation Program
Small Business Innovative Research
Army Test Ranges and Facilities

Army Technical Test Instrumentation
and Targets

Survivability/Lethality Analysis
Aircraft Certification

Meteorological Support to RDT&E
Activities

Materiel Systems Analysis
Exploitation of Foreign Items
Support of Operational Testing
Army Evaluation Center

Army Modeling & Sim X-Cmd
Collaboration & Integ

Programwide Activities
Technical Information Activities

Munitions Standardization,
Effectiveness and Safety

Act

06

06

06

06

06

06

06

06

06

06

06

06

06

06

06

06

06

06

(Published Version),

FY 2018
(Base + 0OCO)

113,516
19,336
234,010
28,701
284,080
313,589

57,395

41,296
4,612

7,070

21,694
12,684
50,723
56,003

1,756

54,383
39,613

65,709

FY 2019 FY 2019
Base Enacted OCO Enacted

82,893
19,796
246,275

30,394

315,634

84,805

40,480
Sh2s6

9,759

21,223
13,026
52,705
SFOSS

2,798

60,921
29,024

72,279

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2019
Total Enacted

82,893
19,796
246,275

30,394

315,634

84,805

40,480
3,936

9,759

21,223
13,026
52,705
57,039

2,798

60, 921
29,024

72,279

12 Feb 2019




UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

Program
Line Element
No Number Item

178 06047592 Major T&E Investment

179 0605103A Rand Arroyo Center

180 0605301A Army Kwajalein Atoll

181 06053264 Concepts Experimentation Program

182 0605502A Small Business Innovative Research

183 06056012 Army Test Ranges and Facilities

184 0605602A Army Technical Test Instrumentation
and Targets

185 0605604A Survivability/Lethality Analysis

186 0605606A Aircraft Certification

187 0605702A Meteorological Support to RDT&E
Activities

188 0605706Rn Materiel Systems Analysis

189 0605709A Exploitation of Foreign Items

190 06057122 Support of Operational Testing

191 0605716A Army Evaluation Center

192 0605718A Army Modeling & Sim X-Cmd
Collaboration & Integ

193 0605801A Programwide Activities

194 0605803A Technical Information Activities

195 0605805A Munitions Standardization,

Effectiveness and Safety

R-120PB: FY 2020 President's Budget (Published Version),

Act

06

06

06

06

06

06

06

06

06

06

06

06

06

06

06

06

06

06

FY 2020
OCO for
Direct War FY 2020
and Enduring Total
Costs 0CO

FY 2020
FY 2020 OCO for Base
Base Requirements

136,565
13,113
238,691

42,922

334,468

46,974

35,075
3,461

6,233

21,342
11,168
52,723
60,815

2,527

58,175

25,060

44,458

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

Fy 2020
Total
(Base + OCO)

136,565
13,113
238,691

42,922

334,468

46,974

35,075
3,461

6,233

21,342
11,168
52,723
60,815

2,527

58,175
25,060

44,458

w0

12 Feb 2019
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Appropriation:

Line
No

196

197

i98

199

200

201

202

203

204

205

206

207

208

209

210

Program
Element
Number

0605857A.

0605898A

0606001A

0606002A

0606003A

0606942A

0303260A

0909999A

RDT&E
06037784
0603813A
0605024A

0607131A

0607133A
0607134A

0607135A

2040A Research, Development, Test & E

Item

Environmental Quality Technology
Mgmt Support

Army Direct Report Headquarters -
R&D - MHA

Military Ground-Based CREW
Technology

Ronald Reagan Ballistic Missile
Defense Test Site

CounterIntel and Human Intel
Modernization

Assessments and Evaluations Cyber
Vulnerabilities

Defense Military Deception
Initiative

Financing for Cancelled Account
Adjustments

Management Support

MLRS Product Improvement Program
TRACTOR PULL

Anti-Tamper Technology Support

Weapons and Munitions Product
Improvement Programs

TRACTOR SMOKE

Long Range Precision Fires (LRPF)

Apache Product Improvement Program

val,

06

06

06

06

06

06

07
07
07

07

07
07

07

R-120PB: FY 2020 President's Budget (Published Version),

FY 2018
(Base + OCO)

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget

Exhibit R-1 FY 2020 President's Budget

Total Obligational Authority
(Dollars in Thousands)

FY 2019 FY 2018

4,883 3,211
54,177 54,130
7,600 4,890
59,042 62,940
2,636
88,300
1,708
654
1,579,102 1,438,536
10,286 6,877
4,014 4,067
4,009 7,251
16,302 16,003 2,548
12,143 4,577 7,780
80,690 159,278
55,565 24,019

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2019

Base Enacted OCO Enacted Total Enacted

4,890

62,940

2,636

88,300

1,438,536
6,877
4,067
7,251

18,551

12,357
159,278

24,019

oo

12 Feb 2019
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Appropriation: 2040A Research, Development, Test & Eval,
Program

Line Element

No Number Item Act

196 0605857A Environmental Quality Technology 06
Mgmt Support

197 0605898A Army Direct Report Headquarters - 06
R&D - MHA

198 0606001A Military Ground-Based CREW 06
Technology

199 06060022 Ronald Reagan Ballistic Missile 06
Defense Test Site

200 06060032 CounterIntel and Human Intel 06
Modernization

201 0606942A Assessments and Evaluations Cyber 06
Vulnerabilities

202 0303260A Defense Military Deception 06
Initiative

203 0909999%a Financing for Cancelled Account 06
Adjustments

RDT&E Management Support

204 06037782 MLRS Product Improvement Program 07

205 0603813A TRACTOR PULL 07

206 0605024A Anti-Tamper Technology Support 07

207 0607131A Weapons and Munitions Product 07
Improvement Programs

208 0607133A TRACTOR SMOKE 07

209 0607134A Long Range Precision Fires (LRPF) 07

210 0607135A Apache Product Improvement Program 07

R-120PB: FY 2020 President's Budget

(Published Version),

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Army
FY 2020
0CO for
FY 2020 Direct War FY 2020
FY 2020 OCO for Base and Enduring Total
Base Requirements Costs 0Co
4,681
53,820
4,291
62,069
1,050 1,875 1,875
4,500
1,286,625 1,875 1,875
22,877
8,491
15, 645
164,182

as of February 12, 2018 at 09:49:12

UNCLASSIFIED

FY 2020
Total
(Base + 0OCO)

53,820

4,291

62,069

2,925

4,500

1,288,500

22,877

8,491

15,645

164,182

oo w

12 Feb 2018
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Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

12 Feb 2019

Appropriation: 2040A Research, Development, Test & Eval, Army

Program
Line Element FY 2018 FY 2019 FY 20193
No Number Item Act (Base + 0OCO) Base Enacted OCO Enacted Total Enacted
211 0607136A Blackhawk Product Improvement 07 48,241 35,196 35,196
Program ’
212 06071372 Chinook Product Improvement Program 07 155,433 144,722 144,722
213 0607138A Fixed Wing Product Improvement 07 7,782 2,280 2,280
Program
214 060713%A Improved Turbine Engine Program 07 167,532 188,903 188,903
215 0607140R Emerging Technologies from NIE 07 26,112
216 0607142A Aviation Rocket System Product 07 9,662 38,452 38,452
Improvement and Development
217 0607143A Unmanned Aircraft System Universal 07 36,926 38,331 38,331
Products
218 0607145A Apache Future Development 07
219 06073122 Army Operational Systems Development 07
220 0607665A Family of Biometrics 07 3,032 2,397 2,397
221 06078657 Patriot Product Improvement 07 77,391 75,288 75,288
222 0203728A Joint Automated Deep Operation 07 32,256 30,915 30,915
Coordination System (JADOCS)
223 02037352 Combat Vehicle Improvement Programs 07 293,921 336,063 336,063
224 0203740A Maneuver Control System 07 6,443
225 0203743n 155mm Self-Propelled Howitzer 07 39,154 37,155 37,155
Improvements
226 0203744A Aircraft Modifications/Product 07 34,228 17,684 17,684

R-120PB: FY 2020 President's Budget

Improvement Programs

(Published Version),

as of February 12,

2019 at 09:49:12
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Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority 12 Feb 2019
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

FY 2020
OCO for
Program FY 2020 Direct War FY 2020 FY 2020 S
Line Element FY 2020 0OCO for Base and Enduring Total Total e
No Number Item Act Base Requirements Costs [e]e]e] (Base + 0OCO) c
211 0607136A Blackhawk Product Improvement ' 07 13,038 13,039 U
Program
212 06071372 Chinook Product Improvement Program 07 174,371 174,371 U
213 06071382 Fixed Wing Product Improvement 07 4,545 4,545 U
Program
214 06071392 Improved Turbine Engine Program 07 206,434 206,434 U
215 0607140A Emerging Technologies firom NIE 07 U
216 0607142A Aviation Rocket System Product 07 24,221 24,221 U
Improvement and Development
217 0607143Aa Unmanned Aircraft System Universal 07 32,016 32,016 U
Products
218 0607145Aa Apache Future Development 07 5,448 5,448 U
219 0607312A Army Operational Systems Development 07 49,526 49,526 U
220 0607665A Family of Biometrics 07 1,702 1,702 U
221 0607865A Patriot Product Improvement 07 96,430 96,430 U
222 02037282 Joint Automated Deep Operation 07 47,398 47,398 U
Coordination System (JADOCS)
223 0203735A Combat Vehicle Improvement Programs 07 334,463 334,463 U
224 0203740A Maneuver Control System 07 9)
225 0203743A 155mm Self-Propelled Howitzer 07 214,246 214,246 U
Improvements
226 0203744A Aircraft Modifications/Product 07 16,486 16,486 U

Improvement Programs

R-120PB: FY 2020 President's Budget (Published Version), as of February 12, 2019 at 09:49:12
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Appropriation:

Program
Line Element
No Number

227 0203752A

228 0203758A

229 02038012

230 02038022

231 0203808R

232 0205402A

233 0205410a

234 02054122

235 0205456A

236 0205778A

238 03030282

239 03031407

240 03031412

241 0303150a

244 03051722

245 0305179A

R-120PB: FY 2020 President's Budget

UNCLASSIFIED

Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
{Dollars in Thousands)

2040A Research, Development, Test & Eval, Army

Item

Aircraft Engine Component
Improvement Program

Digitization

Missile/Air Defense Product
Improvement Program

Other Missile Product Improvement
Programs :

TRACTOR CARD

Integrated Base Defense -
Operational System Dev

Materials Handling Equipment

Environmental Quality Technology -
Operational System Dev

Lower Tier Air and Missile Defense
(AMD) System

Guided Multiple-Launch Rocket
System (GMLRS)

Security and Intelligence Activities

Act

07

07

07

07

07

07

07

07

07

07

07

Information Systems Security Program 07

Global Combat Support System

WWMCCS/Global Command and Control
System

Combined Advanced Applications

Integrated Broadcast Service (IBS)

07

07

07

07

(Published Version),

FY 2018 FY 2019

(Base + OCO) Base Enacted OCO Enacted Total Enacted

139 146
4,611 6,308
43,615 1,641
4,800 4,941
37,883 34,050
1,513 1,462
187 249
69,558 77,188
93,900 118,955
35,652 12,277
108,755 © 42,520
45,372 53,855
10,055 2,031
1,100 1,500
450

FY 2019 FY 2019

6,308

2,000 3,641

4,941

34,050

8,000 8,000

1,462

249

77,188

118,955

23,199 35,476
42,520
53,855

2,031

1,500

450

as of February 12, 2019 at 09:43:12
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Department of the Army
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Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority 12 Feb 2019
(Dollars in Thousands)

hppropriation: 2040A Research, Development, Test & Eval, Army

FY 2020
OoCO for
Program FY 2020 Direct War FY 2020 FY 2020 S
Line Element FY 2020 0CO for Base and Enduring Total Total e
No Number ITtem Act Base Requirements Costs OCO (Base + 0OCO) c
227 0203752A Aircraft Engine Component 07 144 144 U
Improvement Program
228 0203758A Digitization 07 5,270 5,270 U
229 0203801A Missile/BAir Defense Product 07 1,287 1,287 U
Improvement Program
230 02038022 Other Missile Product Improvement 07 U
Programs
231 0203808A TRACTOR CARD 07 U
232 0205402Aa Integrated Base Defense - 07 U
Operational System Dev
233 0205410A Materials Handling Equipment 07 U
234 0205412A Environmental Quality Technology - 07 732 732 U
Operational System Dev
235 0205456A Lower Tier Air and Missile Defense 07 107,746 107,746 U
(AMD) System
236 0205778A Guided Multiple-Launch Rocket 07 138,594 138,594 U
System (GMLRS)
238 0303028A Security and Intelligence Activities 07 13,845 22,904 22,904 36,749 U
239 03031402 Information Systems Security Program 07 29,185 29,185 U
240 0303141a Global Combat Support System 07 68,976 68,976 U
241 0303150Aa WWMCCS/Global Command and Control o7 2,073 2,073 U
System
244 0305172A Combined Advanced Applications 07 U
245 0305179A Integrated Broadcast Service (IBS) 07 459 459 U

R-120PB: FY 2020 President's Budget (Published Version), as of February 12, 2019 at 09:49:12
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Department of the Army
FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

Appropriation: 2040A Research, Development, Test & Eval, Army

Line
No

246

247

248

249

250

251

252

253

254

255

9999

Program
Element
Number

0305204A
0305206A

0305208A

0305219A
0305232A
0305233A
0307665A

0708045A

1203142A

1208053A

Item

Tactical Unmanned Aerial Vehicles
Airborne Reconnaissance Systems

Distributed Common Ground/Surface
Systems

MQ—lC-Gray Eagle UAS

RQ-11 UAV

RQ-7 UAV

Biometrics Enabled Intelligence

End Item Industrial Preparedness
Activities

SATCOM Ground Environment (SPACE)

Joint Tactical Ground System

9999999999 Classified Programs

Operational Systems Development

Total Research, Development, Test & Eval, Army

R-120PB: FY 2020 President’'s Budget

Act

07

07

07

07

07

07

07

07

07

07

(Published Version),

FY 2018 FY 2019 FY 2019
(Base + OCO) Base Enacted OCO Enacted

16,925 6,000
20,080 12,416 14,000
24,700 27,109
10,531
12,691 6,180
12,773 17,863
8,573 4,310 2,214
118,410 108,696
9,945 12,105
10,228 7,400
7,154 5,955
1,830,278 1,735,065 59,741
11,633,461 11,074,556 300,604

as of February 12, 2019 at 09:49:12

UNCLASSIFIED

FY 2019
Total Enacted

6,000
26,416

27,109

6,180
17,863
6,524

108, 696

11,375,160

12 Feb 2019

2
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Appropriation:

Program
Line Element

No Number Item

246 0305204A Tactical Unmanned Aerial Vehicles

247 0305206A Airborne Reconnaissance Systems

248 0305208A Distributed Common Ground/Surface
Systems

249 0305219A MQ-1C Gray Eagle UAS

250 03052322 RQ-11 UAV

251 0305233A RQ-7 UAV

252 0307665A Biometrics Enabled Intelligence

253 0708045a End Item Industrial Preparedness
Activities

254 1203142A SATCOM Ground Environment (SPACE)

255 1208053A Joint, Tactical Ground System

9999 9999999999 Classified Programs

Operational Systems Development

Total Research, Development, Test & Eval, Army

R-120PB: FY 2020 President's Budget

Act

07

07

07

07

07

07

07

07

(Published Version),
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FY 2020 President's Budget
Exhibit R-1 FY 2020 President's Budget
Total Obligational Authority
(Dollars in Thousands)

20407 Research, Development, Test & Eval, Army

FY 2020
Base

5,097
11,177

38,121

3,218
7,817
2,000

59,848

12,192,771

as of February 12,

FY 2020
OCO for Base
Reguirements

UNCLASSIFIED

FY 2020
0CO for
Direct War
and Enduring
Costs

2,214

204,124

2019 at 09:49:12

FY 2020
Total
OCO

34,100

14,000

2,214

204,124

12 Feb 2018

FY 2020
Total e
(Base + 0OCO) c

w

39,197 U
25,177 U
38,121 U

U
3,218 U
7,817 U
4,214 U
59,848 U
34,169 U
10,275 U
7,273 U
2,052,044
12,396,895

4
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Army « Budget Estimates FY 2020 - RDT&E Program

Program Element Table of Contents (by Budget Activity then Line Item Number)

Appropriation 2040: Research, Development, Test & Evaluation, Army

Line # Budget Activity Program Element Number Program Element Title Page
73 04 0603305A Army Missle Defense Systems INtegration.............oooiiiiiii i 1
74 04 0603327A Air and Missile Defense Systems ENGINEEriNg..........coiiiiiiiiiiiiiiie e 16
75 04 0603619A Landmine Warfare and Barrier - AV DEeV.........ooiuiiiiiiiiieee et 25
76 04 0603627A Smoke, Obscurant and Target Defeating Sys-AdvV Dev..........ccooiiiiiiiiiiiiiiie e 50
77 04 0603639A Tank and Medium Caliber AMMUNITION...........ooiiiiii e 59
78 04 0603645A Armored System Modernization - AdV DEV...........eiiiiiiiiiiiiii et 152
79 04 0603747A Soldier Support and SUVIVADIlILY..........ooueiiii e 165
80 04 0603766A Tactical Electronic Surveillance System - AdV DeV.........coooiiiiiiiiiii e 193
81 04 0603774A Night Vision Systems Advanced Development......... ..o 202
82 04 0603779A Environmental Quality Technology - Dem/Val............oooiiiiiiiiii e 222
83 04 0603790A NATO Research and DevelopmENt.... ... 238
84 04 0603801A F Y= L4 To ] T o AV I TSRS 250
85 04 0603804A Logistics and Engineer EQUIpMeENt - AdV DEV........c..ooiiiiiiii i 264
86 04 0603807A Medical SYSIEMS = AQV DBV....cooiiiiiieiie et s et e e e e e 314
87 04 0603827A Soldier Systems - Advanced DevelopmMENt..........ocuuiiiiiiiiie e 352
88 04 0604017A RODOLICS DEVEIOPMENT.... ... it e e et e e e et e e e e e ennees 391
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Appropriation 2040: Research, Development, Test & Evaluation, Army

Line # Budget Activity Program Element Number Program Element Title Page
89 04 0604020A Cross Functional Team (CFT) Advanced Development & Prototyping.......ccccoccoeveiiiiiiiniieee e, 426
90 04 0604021A Electronic Warfare Technology Maturation (MIP)..........occuiiii i 433
91 04 0604100A ANAlYSIS Of ARBINALIVES........eiiiiiiiei e et e e et e e e et e e s et ee e e e neeas 439
92 04 0604113A Future Tactical Unmanned Aircraft System (FTUAS).....ccooiiiiiiii e 445
93 04 0604114A Lower Tier Air Missile Defense (LTAMD) SENSOI.......coiiiiiiiiiiiie e 453
94 04 0604115A Technology Maturation INItIativeS..........ooiieiiiii e 462
95 04 0604117A Maneuver - Short Range Air Defense (M-SHORAD).........cooiiiiiiiiiie e 519
96 04 0604118A TRACTOR BEAM......co ittt e ettt e ettt e s tee e e teeeasteeessteeeseeeanseeeanseeeanseeenseeeenneeesnsenens 529
97 04 0604119A Army Advanced Component Development & Prototyping.......ccooceeviiiiiiiiiiii e, 530
98 04 0604120A Assured Positioning, Navigation and Timing (PNT).......ccueiiiiii e 531
99 04 0604121A Synthetic Training Environment Refinement & Prototyping..........c.ccooiiiiiiiiiiiicee e 566
100 04 0604182A L 177 0= =T [ T PSR PRPRRR 579
101 04 0604319A Indirect Fire Protection Capability Increment 2-Intercept (IFPC2)........cccuiiiiiiiiie e, 586
102 04 0604403A VL0 T [0 (=T o7 =T o] (o PSR 597
103 04 0604541A Unified NetWork TranSPOI..........eiiiiieeee et e et e e e s e e s enneeee s 603
104 04 0604644A Mobile Medium Range MISSIlE.........cooi i 634
105 04 0604785A Integrated Base Defense (Budget ACHVILY 4)......coo i 640
106 04 0305251A Cyberspace Operations Forces and FOrce SUPPOr..........cooiiiiiiiiiiie e 647
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Appropriation 2040: Research, Development, Test & Evaluation, Army

Line # Budget Activity Program Element Number Program Element Title Page
107 04 1206120A Assured Positioning, Navigation and Timing (PNT).......cc.ueiiiiiiii e 655
108 04 1206308A Army Space Systems INteGration............eoii i 690
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Army « Budget Estimates FY 2020 - RDT&E Program

Program Element Table of Contents (Alphabetically by Program Element Title)

Program Element

Program Element Title Number Line # BA Page
Air and Missile Defense Systems Engineering 0603327A 74 04 16
Analysis Of Alternatives 0604100A 91 04, 439
Armored System Modernization - Adv Dev 0603645A 78 04, 152
Army Advanced Component Development & Prototyping 0604119A 97 04, 530
Army Missle Defense Systems Integration 0603305A 73 04 1
Army Space Systems Integration 1206308A 108 04, 690
Assured Positioning, Navigation and Timing (PNT) 0604120A 98 04, 531
Assured Positioning, Navigation and Timing (PNT) 1206120A 107 04, 655
Aviation - Adv Dev 0603801A 84 04 .. 250
Cross Functional Team (CFT) Advanced Development & Prototyping 0604020A 89 O4. . 426
Cyberspace Operations Forces and Force Support 0305251A 106 O4. . 647
Electronic Warfare Technology Maturation (MIP) 0604021A 90 04, 433
Environmental Quality Technology - Dem/Val 0603779A 82 04 222
Future Interceptor 0604403A 102 O4. . 597
Future Tactical Unmanned Aircraft System (FTUAS) 0604113A 92 04 445
Hypersonics 0604182A 100 O4. . 579
Indirect Fire Protection Capability Increment 2-Intercept (IFPC2) 0604319A 101 04 586
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Program Element

Program Element Title Number Line # BA Page
Integrated Base Defense (Budget Activity 4) 0604785A 105 O4. . 640
Landmine Warfare and Barrier - Adv Dev 0603619A 75 04 25
Logistics and Engineer Equipment - Adv Dev 0603804A 85 O4. . 264
Lower Tier Air Missile Defense (LTAMD) Sensor 0604114A 93 O4. . 453
Maneuver - Short Range Air Defense (M-SHORAD) 0604117A 95 O4. . 519
Medical Systems - Adv Dev 0603807A 86 O4. . 314
Mobile Medium Range Missile 0604644A 104 O4. . 634
NATO Research and Development 0603790A 83 O4. . 238
Night Vision Systems Advanced Development 0603774A 81 O4. . 202
Robotics Development 0604017A 88 O4. . 391
Smoke, Obscurant and Target Defeating Sys-Adv Dev 0603627A 76 O4. . 50
Soldier Support and Survivability 0603747A 79 O4. . 165
Soldier Systems - Advanced Development 0603827A 87 O4. . 352
Synthetic Training Environment Refinement & Prototyping 0604121A 99 O4. . 566
TRACTOR BEAM 0604118A 96 04 529
Tactical Electronic Surveillance System - Adv Dev 0603766A 80 O4. . 193
Tank and Medium Caliber Ammunition 0603639A 77 04 59
Technology Maturation Initiatives 0604115A 94 O4. . 462
Unified Network Transport 0604541A 103 O4. . 603
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army

Date: March 2019

Appropriation/Budget Activity

2040: Research, Development, Test & Evaluation, Army | BA 4: Advanced
Component Development & Prototypes (ACD&P)

R-1 Program Element (Number/Name)
PE 0603305A I Army Missle Defense Systems Integration

COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years | FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete, Cost

Total Program Element - 23.558 60.472 10.987 - 10.987 10.947 11.575 11.614 12.232 0.000 141.385

FG6: Missile Defense (CA) - 14.000 49.700 0.000 - 0.000 0.000 0.000 0.000 0.000 0.000 63.700

TR5: Missile Defense Battlelab - 9.558 10.772 10.987 - 10.987 10.947 11.575 11.614 12.232 0.000 77.685

A. Mission Description and Budget Item Justification
This Program Element (PE) funds missile defense systems integration efforts for both the US Army Space and Missile Defense Command/Army Forces Strategic
Command (USASMDC/ARSTRAT).

USASMDC/ARSTRAT: Headquarters, Department of the Army General Order 37, dated 16 October 2006, designated USASMDC/ARSTRAT as the Army proponent
for ground-based midcourse defense (GMD), the Army integrator for global missile defense, and the Army Service Component Command (ASCC) of the U.S. Strategic
Command (USSTRATCOM). Army Regulation (AR) 10-87 Army Commands, Army Service Component Commands, and Direct Reporting Units, dated 4 September
2007 and AR 5-22 The Army Force Modernization Proponent System dated 19 August 2009 designates USASMDC/ARSTRAT as the Army specified proponent for
Global Missile Defense capabilities. As the Army proponent for GMD, USASMDC/ARSTRAT is responsible for developing warfighting concepts, conducting warfighting
experiments to validate those concepts, identifying capabilities needed to implement the validated concepts, and developing Doctrine, Organizations, Training, Material,
Leadership & Education, Personnel, Facilities and Policy (DOTMLPF-P) solutions to realize the GMD capabilities. As the Army integrator for global missile defense,
USASMDC/ARSTRAT is responsible for reviewing programs managed by the Army, other Services, Defense agencies and National agencies to ensure that they are
correctly synchronized and will ultimately provide the capabilities required by USSTRATCOM to execute its global missile defense responsibilities.

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 9.634 10.777 11.936 - 11.936
Current President's Budget 23.558 60.472 10.987 - 10.987
Total Adjustments 13.924 49.695 -0.949 - -0.949

» Congressional General Reductions -0.002 -0.005

» Congressional Directed Reductions - -

» Congressional Rescissions - -

» Congressional Adds 14.000 49.700

» Congressional Directed Transfers - -

* Reprogrammings - -

* SBIR/STTR Transfer -0.074 -

* Adjustments to Budget Years - - -0.949 - -0.949

PE 0603305A: Army Missle Defense Systems Integration UNCLASSIFIED T
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army

Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name)
2040: Research, Development, Test & Evaluation, Army | BA 4: Advanced PE 0603305A / Army Missle Defense Systems Integration

Component Development & Prototypes (ACD&P)

Congressional Add Details ($ in Millions, and Includes General Reductions) FY 2018 FY 2019
Project: FG6: Missile Defense (CA)
Congressional Add: Missile Defense (CA) 14.000 49.700
Congressional Add Subtotals for Project: FG6 14.000 49.700
Congressional Add Totals for all Projects 14.000 49.700
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
2040/ 4 PE 0603305A I Army Missle Defense FG6 I Missile Defense (CA)
Systems Integration
COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years | FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost

FG6: Missile Defense (CA) - 14.000 49.700 0.000 - 0.000 0.000 0.000 0.000 0.000 0.000 63.700
Quantity of RDT&E Articles - - - - - - - - - -

A. Mission Description and Budget Item Justification

This Project focuses on four major efforts: 1) High Power Microwave Lethality Prototype testing, testing and modeling will be performed to ascertain the vulnerabilities of
critical electrical circuits and components in order to attack adversary systems, such as unmanned aerial systems, and to protect U.S. assets and infrastructure in use
by the Warfighter; 2) Advanced Electronic/Environmental Control Unit Thermal Management Prototypes of different sizes will be built and tested to reduce the magnitude
of fuel used at forward operating bases consumed by environmental control units to keep major electronic systems cool in austere environments. Prototypes will be
used to fully evaluate distributed cooling and legacy approaches; 3) Technology Complex Compound Materials for Thermal/Energy Management prototypes will be
manufactured and tested for suitability in high velocity impacts. The planned compound is Coordinative Molecular Bond Armor Material and has potential to provide
ballistics and thermal protection; 4) Upgrades are planned for the Advanced Measurement Optical Range facility to support laser radar development and testing. . 5)
HardWare-In-the-Loop (HWIL) for both open-loop device characterization and closed-loop dynamic hardware-in-the-loop simulation to characterize guidance and track-
loop performance. Simulate trajectories, and engagement would be utilized to drive the HWIL simulations (e.g. 3DOF, 6DOF). 6) Integration of a Fire Control (FC) for
the near-term Long-Range Weapon System requirements for initial operational capability. Long range hypersonic weapon analysis, integration and fielding support.

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 | FY 2019
Congressional Add: Missile Defense (CA) 14.000 49.700

FY 2018 Accomplishments: Missile Defense (CA)
FY 2019 Plans: Missile Defense (CA)

Congressional Adds Subtotals 14.000 49.700

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A

E. Performance Metrics
N/A

PE 0603305A: Army Missle Defense Systems Integration UNCLASSIFIED
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

2040/ 4 PE 0603305A I Army Missle Defense FG6 I Missile Defense (CA)
Systems Integration
. . _— FY 2020 FY 2020 FY 2020
Management Services ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Management Support SS/CPFF | Huntsville : Huntsville 3.303 - - - - - 0.000 3.303 -
Subtotal 3.303 - - - - - 0.000 3.303 N/A
. _— FY 2020 FY 2020 FY 2020
Product Development ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
High Power Microwave | gq/0pEF | Radiance : Huntsville | 3.900 - 10.000 - - - 0.000  13.900 -
Lethality
Advanced Electronic/
Environmental Control | g¢cppp | Rocky Research : 14.000|  14.000 15.000 - - - | 0.000| 43.000 -
Unit Thermal Management Huntsville
Prototype
Technology Complex
Compound Materials SS/CPFF | Radiance : huntsville | 2.250 - - - - - 0.000|  2.250 -
for Thermal/Energy
Management Prototype
Advanced Measurement
Optical Range Facility SS/CPFF | Radiance : Huntsville 6.194 - - - - - 0.000 6.194 -
Upgrades
HWIL Scene Generation People Tech :
and Software Development| SS/CPFF pie ' - - 8.700 - - - 0.000 8.700 -
Huntsville
Lab
HWIL Environmental SS/CPFF Hill Teghnologles : ) ) 11.000 ) ) } 0.000 11.000 }
Simulators Huntsville
Long Ranage Weapons | g5)cper | Radiance : Huntsville - - 5.000 - - - 0.000/  5.000 -
Analysis
Subtotal 26.344 14.000 49.700 - - - 0.000 90.044 N/A
PE 0603305A: Army Missle Defense Systems Integration UNCLASSIFIED 2
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
2040/ 4 PE 0603305A I Army Missle Defense FG6 I Missile Defense (CA)
Systems Integration
. - FY 2020 FY 2020 FY 2020
Support ($ in Millions) FY 2018 FY 2019 Base oco Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
High Rower Microwave SS/CPFF Georg!a Tech : 0.203 ) ) ) ) } 0.000 0.203 )
Lethality Prototype Georgia
Advanced Meaasurement
Optical Range Facility SS/CPFF | Huntsville : Huntsville 0.150 - - - - - 0.000 0.150 -
Upgrade
Subtotal 0.353 - - - - - 0.000 0.353 N/A
Target
Prior FY 2020 FY 2020 FY 2020 | Cost To Total Value of
Years FY 2018 FY 2019 Base oco Total |Complete| Cost Contract
Project Cost Totals 30.000 14.000 49.700 - - - 0.000 93.700 N/A
Remarks
PE 0603305A: Army Missle Defense Systems Integration UNCLASSIFIED =
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Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army

\Date: March 2019

2040/4

Appropriation/Budget Activity

R-1 Program Element (Number/Name)
PE 0603305A / Army Missle Defense
Systems Integration

Project (Number/Name)
FG6 I Missile Defense (CA)

Event Name

FY 2018

FY 2019

FY 2020

FY 2021

FY 2022

FY 2023

FY 2024

Advanced Measurement Optical Range Facility Upgrades

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

PE 0603305A: Army Missle Defense Systems Integration

Army
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Exhibit R-4A, RDT&E Schedule Details: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
2040/ 4

R-1 Program Element (Number/Name)
PE 0603305A I Army Missle Defense
Systems Integration

Project (Number/Name)
FG6 I Missile Defense (CA)

Schedule Details

Start End
Events Quarter Year Quarter Year
Advanced Measurement Optical Range Facility Upgrades 2 2018 4 2018
PE 0603305A: Army Missle Defense Systems Integration UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
2040/ 4

R-1 Program Element (Number/Name)
PE 0603305A I Army Missle Defense
Systems Integration

Project (Number/Name)
TRS5 | Missile Defense Battlelab

COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years | FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost
TR5: Missile Defense Battlelab - 9.558 10.772 10.987 - 10.987 10.947 11.575 11.614 12.232 0.000 77.685
Quantity of RDT&E Articles - - - - - - - - - -

A. Mission Description and Budget Item Justification

This Project TR5 funds United States Army Space and Missile Defense Command/ Army Strategic Command (USASMDC/ARSTRAT) efforts to develop the associated
operational prototyping, experimentation, operational analysis, and modeling and simulation in support of missile defense capabilities for current and future Forces.

USASMDC/ARSTRAT: Headquarters, Department of the Army General Order 37, dated 16 October 2006, designated USASMDC/ARSTRAT as the Army proponent
for ground-based midcourse defense (GMD), the Army integrator for global missile defense, and the Army Service Component Command (ASCC) of the U.S. Strategic
Command (USSTRATCOM). Army Regulation (AR) 10-87 Army Commands, Army Service Component Commands, and Direct Reporting Units, dated 4 September
2007 and AR 5-22 The Army Force Modernization Proponent System dated 19 August 2009 designates USASMDC/ARSTRAT as the Army specified proponent for
Global Missile Defense. As the Army proponent GMD, USASMDC/ARSTRAT is responsible for developing warfighting concepts, conducting warfighting experiments
to validate those concepts, identifying capabilities needed to implement the validated concepts, and developing Doctrine, Organizations, Training, Material, Leadership
& Education, Personnel, Facilities and Policy (DOTMLPF-P) solutions to realize the GMD capabilities. As the Army integrator for global missile defense, USASMDC/
ARSTRAT is responsible for reviewing programs managed by the Army, other Services, Defense agencies and National agencies to ensure that they are correctly
synchronized and will ultimately provide the capabilities required by USSTRATCOM to execute its global missile defense responsibilities.

B. Accomplishments/Planned Programs ($ in Millions) FY 2018

5.700

FY 2019
6.359

FY 2020
6.649

Title: Prototypes

Description: Funding is provided for the following efforts:

FY 2019 Plans:

Take the lessons learned from the FY 2018 efforts to continue to evaluate new technologies in realistic operating environments.
This is accomplished by participating in and providing support to Unified Quest wargames and experiments to analyze and
integrate technology to identify the feasibility integration into Army space, missile defense, and high altitude systems. The Space
and Missile Defense Command will participate and support biennial rewrites of Army Capstone, Operational and Functional
Concepts. Continue to provide operational manager support to STRATCOM, NORTHCOM and SOCOM Joint Technical
Capability Demonstrations to ensure Army missile defense equities are represented in advanced technology developments by
demonstrating military utility when applied to military equipment and techniques. Examples include: supporting multi service
experiments and capability development of the national-directed Phased Adaptive Approach (PAA) for Ballistic Missile Defense
(BMD) as it is applied to each of the regional COCOMs; Developing effective Integrated Missile Defense concepts for Army
support to the Phased Adaptive Approach (PAA) being implemented within each regional COCOM. A focus area will be informing

UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Systems Integration

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
2040/ 4 PE 0603305A I Army Missle Defense TR5 I Missile Defense Battlelab

B. Accomplishments/Planned Programs ($ in Millions)

FY 2018

FY 2019

FY 2020

the Missile Defeat Integrated Capability Development Working Group with experimentation on improving the timeliness and
effectiveness of counter ballistic missile time sensitive targeting. Another project is developing and implementing a training
environment for cyber defenders to train on defense of the GMD fire control networks through innovative scenario based training
environments. Continue to support TRADOC proponents with their responsibilities relative to doctrine, organization, training,
material, leader development and education, personnel, and facilities (DOTMLPF-P) plus related matters to continue missile
defense proponent input to Joint Capabilities Integration and Development System (JCIDS), Science and Technology, Concept
Development, and Capability Development.

FY 2020 Plans:

Take the lessons learned from the FY 2019 efforts to continue to evaluate new technologies in realistic operating environments.
This is accomplished by participating in and providing support to Unified Quest wargames and experiments to analyze and
integrate technology to identify the feasibility integration into Army missile defense systems. The Space and Missile Defense
Command will participate and support biennial rewrites of Army Capstone, Operational and Functional Concepts. Continue to
provide operational manager support to STRATCOM, NORTHCOM and SOCOM Joint Technical Capability Demonstrations to
ensure Army missile defense equities are represented in advanced technology developments by demonstrating military utility
when applied to military equipment and techniques. Examples include: supporting multi service experiments and capability
development of the national-directed Phased Adaptive Approach (PAA) for Ballistic Missile Defense (BMD) as it is applied to each
of the regional COCOMs; Developing effective Integrated Missile Defense concepts for Army support to the Phased Adaptive
Approach (PAA) being implemented within each regional COCOM. A focus area will be informing the Missile Defeat Integrated
Capability Development Working Group with experimentation on improving the timeliness and effectiveness of counter ballistic
missile time sensitive targeting. Another project is developing and implementing a training environment for cyber defenders to
train on defense of the GMD fire control networks through innovative scenario based training environments. Continue to support
TRADOC proponents with their responsibilities relative to doctrine, organization, training, material, leader development and
education, personnel, and facilities (DOTMLPF-P) plus related matters to continue missile defense proponent input to Joint
Capabilities Integration and Development System (JCIDS), Science and Technology, Concept Development, and Capability
Development. Provide Government program management and oversite for DOTMLPF-P development and analysis for missile
defense-related programs for which USASMDC/ARSTRAT is the Army's proponent - Ground-based Midcourse Defense System,
the Army Navy/Transportable Radar Surveillance and Control Model 2 (AN/TPY-2) Forward-based Mode Radar (FBM), and Army-
specific applications of the Command and Control, Battle Management and Communications program. Provide Government
program management and oversite for National Capital Region?s Integrated Air Defense System. These funds will be executed
by USASMDC / ARSTRAT, Future Warfare Center.

FY 2019 to FY 2020 Increase/Decrease Statement:

PE 0603305A: Army Missle Defense Systems Integration UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Systems Integration

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
2040/ 4 PE 0603305A I Army Missle Defense TR5 I Missile Defense Battlelab

B. Accomplishments/Planned Programs ($ in Millions)

FY 2018

FY 2019

FY 2020

The increase from FY 2019 to FY 2020 is because of inflation and increased emphasis on Capability Development prototype
requirements for Defense of the Homeland from missile attacks.

Title: Analysis, and Models and Simulations (M&S)
Description: Funding is provided for the following efforts:

FY 2019 Plans:

Take the lessons learned from the FY 2018 efforts to continue to evaluate new technologies in realistic operating environments.
This will be accomplished by supporting ongoing efforts that provide the most realistic operating environment available to perform
technology gap and cost reduction analysis of missile defense systems. Realistic operating environments will be available to
determine the ability of the specific technologies to fill capability gaps in terms of utility to the warfighter. Support of technology
demonstrations, Analysis and Demonstration Tools/Test Beds for evolving missile defense concepts will address emerging

needs and continue to be expanded to ensure that advanced technology development can adequately enhance missile defense
capabilities. The Future Warfare Center (FWC) will continue to provide program management for maintenance, sustainment, and
development for Extended Air Defense Simulation (EADSIM) delivering the required high fidelity synthetic operating environment
to provide the capability to perform system and cost benefit analysis, operational planning, and exercise/ experimentation support.
The FWC will continue to provide program management for maintenance, sustainment, and development for Reconfigurable
Tactical Operations Simulator (RTOS) delivering operator in the loop capability for air and missile defense simulation in
distributed exercises and experiments. The FWC will continue to provide program management for maintenance, sustainment,
and development for the Joint Embedded Messaging System (JEMS) providing data translation application that enables
communications between disparate systems, protocols and architectures.

FY 2020 Plans:

Take the lessons learned from the FY 2019 efforts and evaluate new technologies in realistic operating environments. This will be
accomplished by supporting ongoing efforts that provide the most realistic operating environment available to perform technology
gap and cost reduction analysis of missile defense systems. Realistic operating environments will be available to determine the
ability of the specific technologies to fill capability gaps in terms of utility to the warfighter. Support of technology demonstrations,
Analysis and Demonstration Tools/Test Beds for evolving missile defense concepts will address emerging needs and continue

to be expanded to ensure that advanced technology development can adequately enhance missile defense capabilities. The
Future Warfare Center (FWC) will continue to provide program management for maintenance, sustainment, and development for
Extended Air Defense Simulation (EADSIM) delivering the required high fidelity synthetic operating environment to provide the
capability to perform system and cost benefit analysis, operational planning, and exercise/ experimentation support. The FWC will
continue to provide program management for maintenance, sustainment, and development for Reconfigurable Tactical Operations
Simulator (RTOS) delivering operator in the loop capability for air and missile defense simulation in distributed exercises and
experiments. The FWC will continue to provide program management for maintenance, sustainment, and development for

3.858

4.242

4.338

PE 0603305A: Army Missle Defense Systems Integration UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
2040/ 4

R-1 Program Element (Number/Name)
PE 0603305A I Army Missle Defense
Systems Integration

Project (Number/Name)
TRS5 | Missile Defense Battlelab

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019 FY 2020
the Joint Embedded Messaging System (JEMS) providing data translation application that enables communications between

disparate systems, protocols and architectures. These funds will be executed by USASMDC / ARSTRAT, Future Warfare Center.

FY 2019 to FY 2020 Increase/Decrease Statement:

The increase from FY 2019 to FY 2020 is because of inflation and increased emphasis on Capability Development Analysis, and

Modeling and Simulation requirements for Defense of the Homeland from missile attacks.

Title: FY2019 SBIR/STTR Transfer - 0.171 -
Description: FY2019 SBIR/STTR Transfer

FY 2019 Plans:

FY2019 SBIR/STTR adjustment

FY 2019 to FY 2020 Increase/Decrease Statement:

FY2019 SBIR/STTR Transfer

Accomplishments/Planned Programs Subtotals 9.558 10.772 10.987

C. Other Program Funding Summary ($ in Millions)

N/A

Remarks

D. Acquisition Strategy

N/A

E. Performance Metrics

N/A
PE 0603305A: Army Missle Defense Systems Integration UNCLASSIFIED I
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

2040/ 4 PE 0603305A I Army Missle Defense TR5 I Missile Defense Battlelab
Systems Integration
. . _— FY 2020 FY 2020 FY 2020
Management Services ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Government Personnel To Be determined :
and Operations Support CITBD | 14 be Determined ) ) 9.364 7.258 ) 7.258 0.000|  16.622 )
Subtotal - - 9.364 7.258 - 7.258 0.000 16.622 N/A
. _— FY 2020 FY 2020 FY 2020
Product Development ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Contracts Various | 10 Be Determined : - 1.156 1.237 3.729 - 3729| 0000  6.122 -
To Be determined
FY2019 SBIR/STTR 8D |TBD:TBD _ . 0.171 - - - 0.000 0.171 -
Transger
Subtotal - 1.156 1.408 3.729 - 3.729 0.000 6.293 N/A
. e FY 2020 FY 2020 FY 2020
Support ($ in Millions) FY 2018 FY 2019 Base 0co Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Iltem & Type | Activity & Location Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
. Various Colorado
Various | Huntsville AL : 117.427 - - - - - | Continuing| Continuing| Continuing
prototypes/tools and
h Alabama, Colorado
analysis. -
Springs
Various Colorado
Springs CO and
Govt Support and Support Various | Huntsville AL : 130.381 8.402 - - - - | Continuing| Continuing| Continuing
Contracts
Alabama, Colorado
Springs
Subtotal| 247.808 8.402 - - - - | Continuing| Continuing| N/A
PE 0603305A: Army Missle Defense Systems Integration UNCLASSIFIED >
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
2040/ 4

Systems Integration

R-1 Program Element (Number/Name)
PE 0603305A I Army Missle Defense

Project (Number/Name)
TRS5 | Missile Defense Battlelab

Target
Prior FY 2020 FY 2020 FY 2020 | Cost To Total | Value of
Years FY 2018 FY 2019 Base oco Total |Complete| Cost Contract
Project Cost Totals| 247.808 9.558 10.772| 10.987 10.987 | Continuing| Continuing N/A
Remarks
PE 0603305A: Army Missle Defense Systems Integration UNCLASSIFIED e
R-1 Line #73
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Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army ‘Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

204014 PE 0603305A / Army Missle Defense TR5 | Missile Defense Battlelab
Systems Integration

FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024
Event Name

1] 2]3] a

Experiments & technology enhancements of prototypes
s S I
Development of Extended Air Defense Simulation Uipdates
Reconfigurable Tactical Operations System (RTOS) Developme
JFCC-Integrated Missile Defense Cperational Analysis

High Energy Laser for ANMD

Analysis Support to JIAMDO

AMTPY-2 FBM Transition from MDA to Army

Missile Defense Simulation Suppt to TRADOC ARCIC Experime|
Force Design Requirements Assessment for Missile Defense F(g
Allied and Partner Modeling to Inform Integration Efforts to Meef]
Facific Focused-Adversary Centric Bundled

Inert Debris Analysis

Hypersonics Analysis

PE 0603305A: Army Missle Defense Systems Integration UNCLASSIFIED m
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bit R-4A, RDT&E Schedule Details: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
2040/ 4

R-1 Program Element (Number/Name)
PE 0603305A I Army Missle Defense

Systems Integration

Project (Number/Name)

TR5 I Missile Defense Battlelab

Schedule Details

Start End
Events Quarter Year Quarter Year
Experiments & technology enhancements of prototypes 1 2018 4 2023
Development of Extended Air Defense Simulation Updates 1 2018 4 2023
Reconfigurable Tactical Operations System (RTOS) Development 1 2018 4 2023
JFCC-Integrated Missile Defense Operational Analysis 1 2018 4 2023
High Energy Laser for AMD 1 2015 4 2018
Analysis Support to JIAMDO 1 2018 4 2023
AN/TPY-2 FBM Transition from MDA to Army 1 2018 4 2023
Missile Defense Simulation Suppt to TRADOC ARCIC Experimentation 1 2018 4 2023
Force Design Requirements Assessment for Missile Defense Forces 1 2018 4 2023
Allied and Partner Modeling to Inform Integration Efforts to Meet Objectives 3 2016 4 2018
Pacific Focused-Adversary Centric Bundled 3 2016 4 2018
Inert Debris Analysis 3 2017 2 2018
Hypersonics Analysis 2 2017 4 2018
PE 0603305A: Army Missle Defense Systems Integration UNCLASSIFIED =
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army

Date: March 2019

Appropriation/Budget Activity

2040: Research, Development, Test & Evaluation, Army | BA 4: Advanced
Component Development & Prototypes (ACD&P)

R-1 Program Element (Number/Name)
PE 0603327A I Air and Missile Defense Systems Engineering

COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years | FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost
Total Program Element - 58.812 46.231 15.148 0.500 15.648 27.008 31.444 0.000 0.000| Continuing| Continuing
FG9: Air and Missile Defense - 58.812 46.231 15.148 0.500 15.648 27.008 31.444 0.000 0.000| Continuing| Continuing
(AMD) Electronic Warfare

Note
Beginning in FY 2020, the Army Long-Range Persistent Surveillance (ALPS) system efforts transition to Program Element 0604741A, Project 126.

A. Mission Description and Budget Item Justification

Funding in this Program Element (PE) supports Cyber and Electromagnetic Activities (CEMA) efforts to conduct operational realistic assessments of Army Air and
Missile Defense (AMD) performance, identify system vulnerabilities, and develop mitigations against threats across the Cyber and Electromagnetic spectrum. Army
AMD sensors, integrated air and missile defense mission command and fire control, Radio Frequency (RF) data and voice networks, and Positioning, Navigation, and
Timing (PNT) technology will be assessed against current and postulated threat systems and techniques. Potential solutions developed by the Army, other Services,
and Defense agencies (for example Missile Defense Agency) to close identified gaps will be demonstrated and assessed in live and simulated CEMA environments.
Assessment events will be conducted approximately every two years. Implementation of potential solutions will occur between events using system-specific funding.
The proposed solutions will then be assessed at the next event after implementation.

Included in this line are funds to plan and execute periodic CEMA activities with Army AMD systems, to include other Service and other Agency AMD systems as
appropriate. Upon completion of CEMA demonstration analyses, funding will facilitate initial recommendations for potential mitigations and solutions to Army AMD
sensors, C2, and RF data link vulnerabilities. Efforts in this program will also develop tools for use by Army AMD systems to improve overall system performance in
contested environments, to include effects-based CEMA Modeling and Simulation (M&S) to assess Army AMD CEMA concepts in Hardware-In-The-Loop (HWIL)
environment. Additionally, virtual models of critical hardware and software are being developed and implemented to allow for destructive testing with advanced CEMA
threats in a lab environment. There will be continual interface with intelligence communities to maintain cognizance of emerging CEMA threats and incorporate these
threats in future CEMA demonstrations. These activities follow a time-phased roadmap that identifies the investments needed to improve the resiliency of Army AMD
sensors, C2, and RF data and voice networks in contested CEMA environments.

FY 2020 funding of $15.648 million will be used to analyze P-12 event data, provide recommendations for rapid countermeasures and potential solutions, conduct
destructive CEMA lab events, continue virtualization of additional AMD system of systems architecture for future CEMA assessments against advanced destructive
cyber and electromagnetic threats. Funding will also be used to initiate planning and preparation for the P-13 event.

UNCLASSIFIED
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army

Date: March 2019

Appropriation/Budget Activity
2040: Research, Development, Test & Evaluation, Army | BA 4: Advanced
Component Development & Prototypes (ACD&P)

R-1 Program Element (Number/Name)
PE 0603327A I Air and Missile Defense Systems Engineering

B. Program Change Summary ($ in Millions) FY 2018
Previous President's Budget 57.649
Current President's Budget 58.812
Total Adjustments 1.163

» Congressional General Reductions -0.017
» Congressional Directed Reductions -13.000
» Congressional Rescissions -
» Congressional Adds 15.000
» Congressional Directed Transfers -
* Reprogrammings -
* SBIR/STTR Transfer -0.820

* Adjustments to Budget Years -

Congressional Add Details ($ in Millions, and Includes General Reductions)

Project: FG9: Air and Missile Defense (AMD) Electronic Warfare

Change Summary Explanation

Congressional Add: Interoperability of integrated air and missile defense.

FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
43.802 43.273 - 43.273
46.231 15.148 0.500 15.648
2.429 -28.125 0.500 -27.625
-0.031
-17.540
20.000
- -28.125 0.500 -27.625
FY 2018 FY 2019
15.000 20.000
Congressional Add Subtotals for Project: FG9 15.000 20.000
Congressional Add Totals for all Projects 15.000 20.000

The FY 2020 change is primarily driven by the transition of ALPS to PE 0604741 Project 126.

PE 0603327A: Air and Missile Defense Systems Engineer...
Army
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
2040/ 4 PE 0603327A I Air and Missile Defense FG9 I Air and Missile Defense (AMD)
Systems Engineering Electronic Warfare
COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years | FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost

FG9: Air and Missile Defense - 58.812 46.231 15.148 0.500 15.648 27.008 31.444 0.000 0.000| Continuing| Continuing
(AMD) Electronic Warfare
Quantity of RDT&E Articles - - - - - - - - - -
Note

Beginning in FY 2020, the Army Long-Range Persistent Surveillance (ALPS) system efforts transition to Program Element 0604741A, Project 126.

A. Mission Description and Budget Item Justification

Funding in this program supports Cyber and Electromagnetic Activities (CEMA) efforts to conduct operational realistic assessments of Army Air and Missile Defense
(AMD) performance, identify system vulnerabilities, and develop mitigations against threats across the Cyber and Electromagnetic spectrum. Army AMD sensors,
integrated air and missile defense mission command and fire control, Radio Frequency (RF) data and voice networks, and Positioning, Navigation, and Timing (PNT)
technology will be assessed against current and postulated threat systems and techniques. Potential solutions developed by the Army, other Services, and Defense
agencies (for example Missile Defense Agency) to close identified gaps will be demonstrated and assessed in live and simulated CEMA environments. Assessment
events will be conducted approximately every two years. Implementation of potential solutions will occur between events using system-specific funding. The proposed
solutions will then be assessed at the next event after implementation.

Included in this line are funds to plan and execute periodic CEMA activities with Army AMD systems, to include other Service and other Agency AMD systems as
appropriate. Upon completion of CEMA demonstration analyses, funding will facilitate initial recommendations for potential mitigations and solutions to Army AMD
sensors, C2, and RF data link vulnerabilities. Efforts in this program will also develop tools for use by Army AMD systems to improve overall system performance in
contested environments, to include effects-based CEMA Modeling and Simulation (M&S) to assess Army AMD CEMA concepts in Hardware-In-The-Loop (HWIL)
environment. Additionally, virtual models of critical hardware and software are being developed and implemented to allow for destructive testing with advanced CEMA
threats in a lab environment. There will be continual interface with intelligence communities to maintain cognizance of emerging CEMA threats and incorporate these
threats in future CEMA demonstrations. These activities follow a time-phased roadmap that identifies the investments needed to improve the resiliency of Army AMD
sensors, C2, and RF data and voice networks in contested CEMA environments.

B. Accomplishments/Planned Programs ($ in Millions) FY 2020 | FY 2020 | FY 2020
FY 2018 | FY 2019 Base (01010 Total
Title: Advanced Electronic Protection Enhancements and ALPS Development/Integration 43.812 24.743 15.148 0.500 15.648

Description: Provides Cyber and Electromagnetic Activities (CEMA) planning, conducts CEMA demonstrations
and post-mission analysis, and develops/integrates Army Long-Range Persistent Surveillance (ALPS).

FY 2019 Plans:

PE 0603327A: Air and Missile Defense Systems Engineer... UNCLASSIFIED "
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
2040/ 4 PE 0603327A I Air and Missile Defense FG9 I Air and Missile Defense (AMD)
Systems Engineering Electronic Warfare
B. Accomplishments/Planned Programs ($ in Millions) FY 2020 | FY 2020 | FY 2020
FY 2018 | FY 2019 Base oco Total

Funding is provided for continued planning and preparation and to conduct the P-12 event. Funding will also

be used to continue the Cyber and Electromagnetic Activities (CEMA) roadmap and strategy that ensures

coordination and execution of prioritized goals. Virtualize IAMD and PATRIOT components, validate the models,

and assess them in a contested environment. Continue virtualization of additional IAMD sensors and launchers.

Continue ALPS development and integration of ALPS into the Army AMD architecture.

FY 2020 Base Plans:

Funding will be provided for continued system analysis to identify and recommend rapid mitigation concepts

following the P-12 event; initial planning and preparation activities for P-13; conduct a CEMA lab event (C

Series) with a virtualized AIAMD systems of systems architecture to measure system and mission performance

against advanced destructive cyber and electromagnetic threats; continue development of algorithm based

solutions to identify, characterize, and mitigate performance impacts of CEMA threats; update the Cyber and

Electromagnetic Activities (CEMA) roadmap and strategy to ensure coordination and execution of prioritized

goals; and to continue virtualization of additional AIAMD sensors, launchers, C2, and supporting architecture.

FY 2020 OCO Plans:

Funds will be used to continue an operational assessment of ALPS prototype systems in support of a Combatant

Commander identified need.

FY 2019 to FY 2020 Increase/Decrease Statement:

The funding reduction from FY 2019 to FY 2020 is driven by the transition of ALPS to PE 0604741A, Project

126.

Title: FY 2019 SBIR/STTR Transfer - 1.488 - - -
FY 2019 Plans:

FY 2019 SBIR/STTR Transfer.

FY 2019 to FY 2020 Increase/Decrease Statement:

FY 2019 SBIR/STTR Transfer

Accomplishments/Planned Programs Subtotals 43.812 26.231 15.148 0.500 15.648
FY 2018 | FY 2019

Congressional Add: Interoperability of integrated air and missile defense. 15.000 20.000

PE 0603327A: Air and Missile Defense Systems Engineer... UNCLASSIFIED S
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

2040/ 4 PE 0603327A I Air and Missile Defense FG9 I Air and Missile Defense (AMD)
Systems Engineering Electronic Warfare

FY 2018 | FY 2019

FY 2018 Accomplishments: Interoperability of integrated air and missile defense.
FY 2019 Plans: Interoperability of integrated air and missile defense.

Congressional Adds Subtotals 15.000 20.000

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
Assessment events will be conducted approximately every two years in live and simulated CEMA environments. In addition to Government planning and conduct of
assessments, funding will also be provided through various contracts for subject matter expertise.

E. Performance Metrics
N/A

PE 0603327A: Air and Missile Defense Systems Engineer... UNCLASSIFIED
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

2040/ 4 PE 0603327A I Air and Missile Defense FG9 I Air and Missile Defense (AMD)
Systems Engineering Electronic Warfare
. . . FY 2020 FY 2020 FY 2020
Management Services ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Government Program Various | Various : Various - 2.831| Nov 2017 1.688| Nov 2018 0.949 | Nov 2019 - 0.949 | Continuing| Continuing| Continuing
Management
Subtotal - 2.831 1.688 0.949 - 0.949 | Continuing| Continuing N/A
. - FY 2020 FY 2020 FY 2020
Product Development ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
System Integration Various | Various : Various - 1.538| Dec 2017 2.840 | Nov 2018 2.715| Nov 2019 - 2.715 | Continuing| Continuing| Continuing
Assessment
ﬁ]&:;a%f)‘r’]e"’pme”” Various | Various : Various 6.100| 22.731| Jan 2018 7.495| Jan 2019 0.000 0.500 | Jan 2020 0500/  0.000| 36.826 -
Interoperabiity of SS/CPFF | Various : Various - | 15.000| Aug2018|  20.000| Feb 2019 ; ; ; 0.000|  35.000 ;
Integrated AMD
Army Budget
.II:_rYaﬁgfL? SBIR/STTR TBD Office : Pentagon, - - 1.488 - - - 0.000 1.488 -
Washington, DC
Subtotal 6.100 39.269 31.823 2.715 0.500 3.215| Continuing| Continuing N/A
. e FY 2020 FY 2020 FY 2020
Support ($ in Millions) FY 2018 FY 2019 Base 0co Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Component Assessments
& Research and Trade Various | Various : Various - 12.512| Feb 2018 5.850| Feb 2019 8.481| Feb 2020 - 8.481 | Continuing| Continuing| Continuing
Studies
Subtotal - 12.512 5.850 8.481 - 8.481 | Continuing| Continuing N/A
PE 0603327A: Air and Missile Defense Systems Engineer... UNCLASSIFIED
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

2040/ 4 PE 0603327A I Air and Missile Defense FG9 I Air and Missile Defense (AMD)
Systems Engineering Electronic Warfare
. . - FY 2020 FY 2020 FY 2020
Test and Evaluation ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Demonstration Planning | /s | Various : Various - 4.200 | Nov 2017 6.870 | Nov 2018 3.003 | Nov 2019 - 3.003 | Continuing| Continuing| Continuing
and Execution
Subtotal - 4.200 6.870 3.003 - 3.003 | Continuing| Continuing N/A
Target
Prior FY 2020 FY 2020 FY 2020 | Cost To Total Value of
Years FY 2018 FY 2019 Base oco Total |Complete| Cost Contract
Project Cost Totals 6.100 58.812 46.231 15.148 0.500 15.648 | Continuing| Continuing N/A
Remarks
PE 0603327A: Air and Missile Defense Systems Engineer... UNCLASSIFIED
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Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
2040/ 4

Systems Engineering

R-1 Program Element (Number/Name)
PE 0603327A / Air and Missile Defense

Project (Number/Name)
FG9 I Air and Missile Defense (AMD)
Electronic Warfare

FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024
Event Name
1 2] s[al1[2]s]alr]2]s]al1]2]s3]al1]2]3]a

P-11 Demonstration

F-11 Analysis Efforts, Trade Studies, and Implementation

F-12 Demonstration Flanning Efforts

P-12 Demonstration

F-12 Analysis Efforts, Trade Studies, and Implementation

F-13 Demonstration PFlanning Efforts

P-13 Demaonstration -

F-13 Analysis Effort, Trade Studies, and Implementation

F-14 Demonstration Flanning Efforts

Air and Missile Defense Systems Hardware Virtualization

ALPS Prototype Development and Integration
PE 0603327A: Air and Missile Defense Systems Engineer... UNCLASSIFIED >3
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Exhibit R-4A, RDT&E Schedule Details: PB 2020 Army ‘Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

2040/ 4 PE 0603327A I Air and Missile Defense FG9 I Air and Missile Defense (AMD)
Systems Engineering Electronic Warfare

Schedule Details

Start End

Events Quarter Year Quarter Year
P-11 Demonstration 2 2018 3 2018
P-11 Analysis Efforts, Trade Studies, and Implementation 3 2018 1 2019
P-12 Demonstration Planning Efforts 4 2018 4 2019
P-12 Demonstration 4 2019 1 2020
P-12 Analysis Efforts, Trade Studies, and Implementation 1 2020 4 2020
P-13 Demonstration Planning Efforts 4 2020 2 2021
P-13 Demonstration 3 2021 3 2021
P-13 Analysis Effort, Trade Studies, and Implementation 4 2021 2 2022
P-14 Demonstration Planning Efforts 1 2022 4 2022
Air and Missile Defense Systems Hardware Virtualization 2 2019 4 2022
ALPS Prototype Development and Integration 4 2017 4 2019

PE 0603327A: Air and Missile Defense Systems Engineer... UNCLASSIFIED
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army

Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name)
2040: Research, Development, Test & Evaluation, Army | BA 4: Advanced PE 0603619A / Landmine Warfare and Barrier - Adv Dev
Component Development & Prototypes (ACD&P)

COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total

Years FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost

Total Program Element - 69.237 45.198 92.915 - 92.915 6.963 0.000 0.000 0.000| Continuing| Continuing
606: Cntrmn/Barrier Adv Dev - 3.187 2.964 0.000 - 0.000 0.000 0.000 0.000 0.000 0.000 6.151
BUS5: Standoff Volcano Obstacle - 0.000 0.000 12.983 - 12.983 6.963 0.000 0.000 0.000 0.000 19.946
(SAVO) Adv Tech
EKY: Area Denial Capability - 66.050 42.234 79.932 - 79.932 0.000 0.000 0.000 0.000| Continuing| Continuing
Development

A. Mission Description and Budget Item Justification

Mines systems.

This Program Element (PE) provides for the Concept Exploration and Refinement of Terrain Shaping Obstacles and develops alternatives to the Family of Scatterable

Project 606 enables component development of a new detection capability for explosive hazards, improvised explosive devices (IED), and components in support of

route clearance operations. These capabilities will enhance the effectiveness of the Route Clearance Platoon within the Engineer Company, the Brigade Combat Team
as well as with other related Army missions.

Project BU5 Standoff Activated Volcano Obstacle (SAVO) provides an interim Anti-Vehicle (AV) capability to address the Army's directed close tactical obstacle
capability gap. FY 2020 funding resources the initiation of the SAVO program. SAVO supports a U.S. Army Europe (USAREUR) Operational Needs Statement (ONS)
as well as a revision to the Multiple Delivery Mine System (Volcano) Joint Service Operational Requirement (JSOR). This capability will allow for the formation of
pre-emplaced directed obstacles that can be initiated remotely via fielded wired or wireless initiation systems. If the emplaced obstacle is not initiated, SAVO can be
recovered for future re-deployment. SAVO consists of a newly developed base from which the existing stock of National Landmine Policy compliant munitions (M87A1
Volcano canisters) can be launched. SAVO can be initiated through an interface with three fielded systems; the M7 Spider Networked Munition System, the MK152/
M156 Remote Activation Munition Systems (RAMS), or the CD450-4J Blasting Machine.

Project EK7 Area Denial Capability Development will evaluate integrated technologies and prototype systems in a realistic operating environment to expedite technology
transition for Terrain Shaping Obstacles. The obstacles will deny the enemy terrain and freedom of action while allowing friendly forces to maneuver freely within the
same battle space. Area Denial Capability Development provides controlled scalable effects against mounted enemy forces that disrupt, turn, fix, delay or block their
ability to maneuver. Area Denial Capability Development enables the Combatant Commander to shape the battle space without exposing friendly forces to enemy
engagement and to actively detect and engage the enemy at all operational ranges. Area Denial Capability Development will utilize an open system and modular
architecture to facilitate future development, maintenance, repair, and product improvements.

UNCLASSIFIED
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army

Date

: March 2019

Appropriation/Budget Activity

Component Development & Prototypes (ACD&P)

2040: Research, Development, Test & Evaluation, Army | BA 4: Advanced

R-1 Program Element (Number/Name)
PE 0603619A / Landmine Warfare and Barrier - Adv Dev

B. Program Change Summary ($ in Millions)

Previous President's Budget

Current President's Budget

Total Adjustments
» Congressional General Reductions
» Congressional Directed Reductions
» Congressional Rescissions
» Congressional Adds
» Congressional Directed Transfers
* Reprogrammings
* SBIR/STTR Transfer
* Adjustments to Budget Years

Change Summary Explanation

(FFRDC) reductions.
FY 2018 Congressional Rescission of $20M.

(FFRDC) reductions.

FY 2018

72.909
69.237
-3.672
-0.059

-0.797
-2.816

FY 2019 FY 2020 Base FY 2020 OCO
45.254 98.627 -
45.198 92.915 -
-0.056 -5.712 -
-0.056

- -5.712 -

FY 2020 Total

98.627
92.915
-5.712

-5.712

FY 2018 Congressional General Reduction in the amount of $0.059 million due to Section 8024 (f), Federally Funded Research and Development Center
FY 2018 SBIR/STTR Transfer in the amount of -$2.816 million breakout: Project 606 is $0.162 million and Project EK7 is $2.654 million.
FY 2019 Congressional General Reduction in the amount of $0.056 million due to Section 8024 (f), Federally Funded Research and Development Center

FY 2019 SBIR/STTR Transfer in the amount of -$1.643 million breakout: Project 606 is $0.095 million and Project EK7 is $1.548 million.
FY 2020 funding decrease of $5.712 million supports the Army's modernization priorities in support of the National Defense Strategy.

PE 0603619A: Landmine Warfare and Barrier - Adv Dev
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
2040/ 4

R-1 Program Element (Number/Name)
PE 0603619A I Landmine Warfare and

Barrier - Adv Dev

Project (Number/Name)
606 / Cntrmn/Barrier Adv Dev

COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years FY 2018 | FY 2019 Base oCco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost
606: Cntrmn/Barrier Adv Dev 3.187 2.964 0.000 - 0.000 0.000 0.000 0.000 0.000 0.000 6.151

Quantity of RDT&E Articles

Note

A. Mission Description and Budget Item Justification

fragmentation.

There are no FY 2020 Base Research, Development, Test & Evaluation (RDT&E) funds requested for this project.

Project funding was decreased to support the Army's Modernization priorities in support of the National Defense Strategy.

Project 606 Countermine/Barrier Advanced Development enables development and evaluation of technologies that will perform detection, neutralization, and clearing of
landmines and Improvised Explosive Devices (IEDs) at operational speeds.

The Forward Reconnaissance and Explosive Hazard Detection (FREHD) system is a suite of four capabilities for use by route clearance patrols to provide standoff
detection of explosive hazards: vehicle-mounted anomaly detection; pinpoint explosive hazard detection; explosive hazard vapor and particle detection; and
remote visualization. FREHD increases the rate of advance of the route clearance formation while removing Soldiers and equipment from the proximity of blast and

B. Accomplishments/Planned Programs ($ in Millions) FY 2020 | FY 2020 | FY 2020
FY 2018 | FY 2019 Base oco Total

Title: Husky Mounted Detection System (HMDS) Engineering and Program Management 1.435 - - - -

Description: Supports System Engineering and Program Management

Title: HMDS Explosive Hazard Detection Technology Development 1.478 - - - -

Description: Explosive Hazard Detection Technology Analysis

Title: HMDS Explosive Hazard Detection Test and Evaluation 0.274 - - - -

Description: Explosive Hazard Detection Test and Evaluation

Title: Forward Reconnaissance and Explosive Hazard Detection (FREHD) - 2.869 - - -

FY 2019 Plans:

PE 0603619A: Landmine Warfare and Barrier - Adv Dev UNCLASSIFIED T
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
204014 PE 0603619A / Landmine Warfare and 606 / Cntrmn/Barrier Adv Dev

Barrier - Adv Dev

B. Accomplishments/Planned Programs ($ in Millions) FY 2020 | FY 2020 | FY 2020
FY 2018 | FY 2019 Base 0oCoO Total

Conduct the Milestone Decision Authority (MDA) delegation, the Materiel Development Decision (MDD), the
Analysis of Alternatives (AoA) and the Milestone documentation for the initiation of Technology Maturation and
Risk Reduction (TMRR)

FY 2019 to FY 2020 Increase/Decrease Statement:
In FY2020 FREHD has no funding

Title: FY 2019 SBIR / STTR Transfer - 0.095 - - -

FY 2019 Plans:
SBIR/STTR Tax

FY 2019 to FY 2020 Increase/Decrease Statement:
FY 2019 SBIR / STTR Transfer

Accomplishments/Planned Programs Subtotals 3.187 2.964 - - -

C. Other Program Funding Summary ($ in Millions)

FY 2020 FY 2020 FY 2020 Cost To

Line Item FY 2018 FY 2019 Base (0]6]0) Total FY 2021 FY 2022 FY 2023 FY 2024 Complete Total Cost

* 415: Mine Neutral/Detection 12.537 33.204 17.910 - 17.910 0.727 0.645 5.000 4.630 Continuing Continuing

* R64001: HUSKY MOUNTED 16.695 35.834 83.082 34.253 117.335 152.437 67.879 - - 0.000  390.180
DETECTION SYSTEM (HMDS)

* R64002: HMDS - GROUND 16.695 35.834 53.700 34.253 87.953 57.453 12.129 - - 0.000 210.064

PENETRATING RADAR
* R64003: HMDS - DEEP - - 29.382 - 29.382 94.984 55.750 - - 0.000 180.116
BURIED DETECTION
Remarks

PE 0604808 Project 415 Mine Neutralization and Detection is the engineering development follow-on to this funding line, and is a shared project line. The above profile
represents the total line and all combined efforts.

D. Acquisition Strategy

The Husky Mounted Detection System (HMDS) program is pursuing an acquisition approach that delivers capability to the Warfighter by leveraging the Quick Reaction
Capability (QRC) Ground Penetrating Radar (GPR) currently deployed in support of Operation Enduring Freedom (OEF) and Operation Inherent Resolve (OIR). In

FY 2018, as part Engineering Development activities, the program will execute an Engineering Change Proposal (ECP) to add a wire detection capability to address
evolving threat, and Infrared illumination to enable nighttime operation. A second ECP to improve operational availability of the HMDS during inclement weather

PE 0603619A: Landmine Warfare and Barrier - Adv Dev UNCLASSIFIED |
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

2040/ 4 PE 0603619A I Landmine Warfare and 606 / Cntrmn/Barrier Adv Dev
Barrier - Adv Dev

and address obsolescence and Cyber Security deficiencies will follow. As part of the Advanced Development activities, the HMDS Program will conduct additional
development and evaluation of technologies to address a broader spectrum of emerging threats, interoperability with electronic countermeasures, and detection and
neutralization of landmines and Improvised Explosive Devices (IEDs) at operational speeds.

E. Performance Metrics
N/A

PE 0603619A: Landmine Warfare and Barrier - Adv Dev UNCLASSIFIED
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
2040/ 4 PE 0603619A I Landmine Warfare and 606 / Cntrmn/Barrier Adv Dev
Barrier - Adv Dev
. . _— FY 2020 FY 2020 FY 2020
Management Services ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Program Management - PM Terrestrial
9 9 MIPR | Sensors : Fort - 0.300 - - - - 0.000|  0.300 -
HMDS X
Belvoir, VA
Program Management - PM CCS : Picatinny
FREHD Allot Arsenal, NJ - - 0.133| Mar 2019 - - - 0.000 0.133 -
Subtotal - 0.300 0.133 - - - 0.000 0.433 N/A
. e FY 2020 FY 2020 FY 2020
Product Development ($ in Millions) EY 2018 EY 2019 Base 0cO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Iltem & Type | Activity & Location Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
HMDS To Be Determined TBD |TBD:TBD - 0.780 - - - - 0.000 0.780 -
FY19 SBIR/STTR TBD |TBD:TBD - - 0.095 - - - 0.000 0.095 -
Subtotal - 0.780 0.095 - - - 0.000 0.875 N/A
: T FY 2020 FY 2020 FY 2020
Support ($ in Millions) FY 2018 FY 2019 Base 0co Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
HMDS Explosive Hazard . .
Detection - Technology MIPR I,iADOC - Ft. Eustis, ; 0.488 ; ; ; ; 0.000| 0488 ;
Analysis
HMDS Explosive Hazard .
Detection - Engineering MIPR CERDEC. NVESD : - 1.115 - - - - 0.000 1.115 -
Ft. Belvoir, VA
Support
HMDS Explosive Hazard
Detection - System FFRDC | IDA : Alexandria, VA - 0.230 - - - - 0.000 0.230 -
Analysis and Test Design
FREHD MIPR | Various : Various - - 2.736| Mar 2019 - - - 0.000 2.736 -
Subtotal - 1.833 2.736 - - - 0.000 4.569 N/A
PE 0603619A: Landmine Warfare and Barrier - Adv Dev UNCLASSIFIED "
Army Page 6 of 25 R-1 Line #75




UNCLASSIFIED

Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
2040/ 4 PE 0603619A I Landmine Warfare and 606 / Cntrmn/Barrier Adv Dev
Barrier - Adv Dev
. . - FY 2020 FY 2020 FY 2020
Test and Evaluation ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
HMDS Explosive Hazard ATEC : Alexandria, - -
Detection MIPR VA - 0.274 - - - - | Continuing| Continuing| -
Subtotal - 0.274 - - - - | Continuing| Continuing N/A
Target
Prior FY 2020 FY 2020 FY 2020 | Cost To Total | Value of
Years FY 2018 FY 2019 Base oco Total |Complete| Cost Contract
Project Cost Totals - 3.187 2.964 - - - | Continuing| Continuing N/A
Remarks
PE 0603619A: Landmine Warfare and Barrier - Adv Dev UNCLASSIFIED ”
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Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army

\Date: March 2019

2040/4

Appropriation/Budget Activity

R-1 Program Element (Number/Name)
PE 0603619A | Landmine Warfare and
Barrier - Adv Dev

Project (Number/Name)
606 / Cntrmn/Barrier Adv Dev

Event Name

FY 2018

FY 2019

FY 2020

FY 2021

FY 2022

FY 2023

FY 2024

HMD S/FREHD

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

PE 0603619A: Landmine Warfare and Barrier - Adv Dev

Army
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Exhibit R-4A, RDT&E Schedule Details: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
2040/ 4

Barrier - Adv Dev

R-1 Program Element (Number/Name)
PE 0603619A I Landmine Warfare and

Project (Number/Name)

606 / Cntrmn/Barrier Adv Dev

Schedule Details

Start End
Events Quarter Year Quarter Year
HMDS/FREHD 1 2018 4 2019
PE 0603619A: Landmine Warfare and Barrier - Adv Dev UNCLASSIFIED =
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

This is a new start in FY 2020.

A. Mission Description and Budget Item Justification

B. Accomplishments/Planned Programs ($ in Millions)

2040/ 4 PE 0603619A I Landmine Warfare and BU5 / Standoff Volcano Obstacle (SAVO)
Barrier - Adv Dev Adv Tech
COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years | FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost

BUS: Standoff Volcano Obstacle - 0.000 0.000 12.983 - 12.983 6.963 0.000 0.000 0.000 0.000 19.946
(SAVO) Adv Tech
Quantity of RDT&E Articles - - - - - - - - - -
Note

This is a new start project starting in FY 2020. Project BU5 Standoff Activated Volcano Obstacle (SAVO) provides an interim Anti-Vehicle (AV) capability to address the
Army's directed close tactical obstacle capability gap. FY 2020 funding resources the initiation of the SAVO program. SAVO supports a U.S. Army Europe (USAREUR)
Operational Needs Statement (ONS) as well as a revision to the Multiple Delivery Mine System (Volcano) Joint Service Operational Requirement (JSOR). This capability
will allow for the formation of pre-emplaced directed obstacles that can be initiated remotely via fielded wired or wireless initiation systems. If the emplaced obstacle is
not initiated, SAVO can be recovered for future re-deployment. SAVO consists of a newly developed base from which the existing stock of National Landmine Policy
compliant munitions (M87A1 Volcano canisters) can be launched. SAVO can be initiated through an interface with three fielded systems; the M7 Spider Networked
Munition System, the MK152/M156 Remote Activation Munition Systems (RAMS), or the CD450-4J Blasting Machine.

FY 2018

FY 2019

FY 2020
Base

FY 2020
0oCoO

FY 2020
Total

Title: SAVO Rapid Prototyping
Description: Initiation of the SAVO system Rapid Prototyping phase.

FY 2020 Base Plans:

Performs SAVO system Rapid Prototyping phase to include; Initiation of new start effort, development of
system design, conduct requirements review, development of test and evaluation hardware configurations and
fabrication of prototype systems for early test and evaluation.

FY 2019 to FY 2020 Increase/Decrease Statement:
The increase from FY 2019 to FY 2020 is $9.450 million as this is a new start effort.

9.450

9.450

Title: Engineering Support
Description: Provide Engineering Support.

FY 2020 Base Plans:

0.350

0.350

UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
2040/ 4 PE 0603619A I Landmine Warfare and BU5 / Standoff Volcano Obstacle (SAVO)
Barrier - Adv Dev Adv Tech
B. Accomplishments/Planned Programs ($ in Millions) FY 2020 | FY 2020 | FY 2020
FY 2018 | FY 2019 Base oco Total

Performs OGA and contract engineering support to the Integrated Product Team supporting the Rapid

Prototyping effort.

FY 2019 to FY 2020 Increase/Decrease Statement:

The increase from FY 2019 to FY 2020 is $0.350 million as this is a new start effort and there was no funding in

FY 2019.

Title: SAVO Management Services - - 1.433 - 1.433
Description: Program Management and Support

FY 2020 Base Plans:

Performs program management of the SAVO program.

FY 2019 to FY 2020 Increase/Decrease Statement:

The increase from FY 2019 to FY 2020 is $1.433 million as this is a new start effort and there was no funding in

FY 2019.

Title: SAVO Test & Evaluation - - 1.750 - 1.750
Description: Provides support to Contractor/Government test activities.

FY 2020 Base Plans:

Performs test and evaluation activities such as development of test and evaluation strategy and conduction of

initial testing on the prototype systems.

FY 2019 to FY 2020 Increase/Decrease Statement:

The increase from FY 2019 to FY 2020 is $1.750 million as this is a new start effort and there was no funding in

FY 2019.

Accomplishments/Planned Programs Subtotals - - 12.983 - 12.983

C. Other Program Funding Summary ($ in Millions)

N/A

Remarks
PE 0603619A: Landmine Warfare and Barrier - Adv Dev UNCLASSIFIED =
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
2040/ 4

R-1 Program Element (Number/Name)
PE 0603619A / Landmine Warfare and
Barrier - Adv Dev

Project (Number/Name)
BU5 / Standoff Volcano Obstacle (SAVO)
Adv Tech

D. Acquisition Strategy

SAVO will utilize a Middle Tier of Acquisition for Rapid Prototyping and Fielding acquisition approach in accordance with Section 804 of the 2016 National Defense
Authorization Act (NDAA). Development will utilize an Other Transaction Authority contract.

E. Performance Metrics
N/A

PE 0603619A: Landmine Warfare and Barrier - Adv Dev
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
2040/ 4 PE 0603619A I Landmine Warfare and BU5 / Standoff Volcano Obstacle (SAVO)
Barrier - Adv Dev Adv Tech
. . . FY 2020 FY 2020 FY 2020
Management Services ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
SAVO Program PM Close Combat
Management TDY and MIPR | Systems : Picatinny - - - 1.433| Jan 2020 - 1.433 0.000 1.433 -
Support Arsenal, NJ
Subtotal - - - 1.433 - 1.433 0.000 1.433 N/A
. - FY 2020 FY 2020 FY 2020
Product Development ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
DOTC Manufacture cicpiF | o Be Determined: - - - 6.450 | Nov 2019 - 6450| 0000  6.450 -
Support To Be Determined
Subtotal - - - 6.450 - 6.450 0.000 6.450 N/A
. A FY 2020 FY 2020 FY 2020
Support ($ in Millions) FY 2018 FY 2019 Base oco Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Army Research
ARL HRED MANPRINT Laboratory (ARL) -
Support MIPR HRED : Picatinny - - - 0.050| Jan 2020 - 0.050 0.000 0.050 -
Arsenal, NJ
Contract Test and cicpiF | JoBe Determined: - - - 0.300/ Jan 2020 - 0300/  0.000|  0.300 -
Engineering Support To Be Determined
SAVO - ARDEC TBD | ARDEC: Picatinny - - - 3.000| Jan 2020 - 3000| 0000  3.000 -
Engineering Support Arsenal, NJ
Subtotal - - - 3.350 - 3.350 0.000 3.350 N/A
PE 0603619A: Landmine Warfare and Barrier - Adv Dev UNCLASSIFIED =
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

2040/ 4 PE 0603619A I Landmine Warfare and BU5 / Standoff Volcano Obstacle (SAVO)
Barrier - Adv Dev Adv Tech
. . — FY 2020 FY 2020 FY 2020
Test and Evaluation ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Other Government é\r/r:ﬁ: e-l-t‘iaosrt] &
Agencies and Support MIPR Command (ATEC) : - - - 1.750 | May 2020 - 1.750 0.000 1.750 -
Contractors
TBD
Subtotal - - - 1.750 - 1.750 0.000 1.750 N/A
Target
Prior FY 2020 FY 2020 FY 2020 | Cost To Total Value of
Years FY 2018 FY 2019 Base oco Total |Complete| Cost Contract
Project Cost Totals - - 0.000 12.983 - 12.983 0.000 12.983 N/A
Remarks
PE 0603619A: Landmine Warfare and Barrier - Adv Dev UNCLASSIFIED =
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Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

Event Name

20401/ 4 PE 0603619A / Landmine Warfare and BUS5 / Standoff Volcano Obstacle (SAVO)
Barrier - Adv Dev Adv Tech
FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024

Rapid Prototyping Decision Review

OTA Rapid Prototyping

Focus Assesment

Design Review

User Jury

Qualification Testing

Operational Assesment

SANVO Production Contract

Rapid Fielding Decision Review

Initial Operational Capability

Full Operational Capability

1] 2] 3] a

1] 2] 3] a

1] 2] 3] al1]2]3]a

1] 2] 3] a

P b
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Exhibit R-4A, RDT&E Schedule Details: PB 2020 Army ‘Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

2040/ 4 PE 0603619A I Landmine Warfare and BU5 / Standoff Volcano Obstacle (SAVO)
Barrier - Adv Dev Adv Tech

Schedule Details

Start End

Events Quarter Year Quarter Year
Rapid Prototyping Decision Review 3 2019 3 2019
OTA Rapid Prototyping 1 2020 4 2021
Focus Assesment 1 2020 1 2020
Design Review 1 2020 1 2020
User Jury 4 2020 4 2020
Qualification Testing 1 2021 3 2021
Operational Assesment 2 2021 2 2021
SAVO Production Contract 4 2021 3 2024
Rapid Fielding Decision Review 4 2021 4 2021
Initial Operational Capability 4 2022 4 2022
Full Operational Capability 4 2024 4 2024

PE 0603619A: Landmine Warfare and Barrier - Adv Dev UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

20401/4 PE 0603619A / Landmine Warfare and EKY | Area Denial Capability Development
Barrier - Adv Dev
COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years | FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost
EKY: Area Denial Capability - 66.050 42.234 79.932 - 79.932 0.000 0.000 0.000 0.000| Continuing| Continuing
Development
Quantity of RDT&E Articles - - - - - - - - - -

A. Mission Description and Budget Item Justification
This project provides for the development of Terrain Shaping Obstacles.

facilitate future development, maintenance, repair, and product improvements.

Area Denial Capability Development will evaluate integrated technologies and prototype systems in a realistic operating environment to expedite technology transition
for Terrain Shaping Obstacles. The obstacles will deny the enemy terrain and freedom of action while allowing friendly forces to maneuver freely within the same
battlespace. Area Denial Capability Development provides controlled scalable effects against mounted enemy forces that disrupt, turn, fix, delay or block their ability to
maneuver. Area Denial Capability Development enables the Combatant Commander to shape the battle space without exposing friendly forces to enemy engagement
and to actively detect and engage the enemy at all operational ranges. Area Denial Capability Development will utilize an open system and modular architecture to

B. Accomplishments/Planned Programs ($ in Millions) FY 2020 | FY 2020 | FY 2020
FY 2018 | FY 2019 Base oco Total

Title: Area Denial Capability Development 34.230 25.583 59.976 - 59.976
Description: Develop and build system and sub-system level concepts that will be evaluated for affordability,

feasibility, and technical maturity. Complete competitive development of systems and perform initiatives to

mature technical feasibility and reduce risk.

FY 2019 Plans:

Will conduct analysis of munitions delivery system alternatives. Prepare for Milestone A decision to develop

Terrain Shaping Obstacle munitions. Will award contract agreements to mature munitions technology and

reduce program technical and cost risk.

FY 2020 Base Plans:

Conduct system level design, mature munitions technologies, mature obstacle delivery methods, integrate

munitions into delivery system, mature system technology and reduce program technical and cost risk.

FY 2019 to FY 2020 Increase/Decrease Statement:

Funds were increased in FY 2020 to conduct Technology Maturation activities.

Title: Engineering Support 10.283 12.165 12.766 - 12.766
PE 0603619A: Landmine Warfare and Barrier - Adv Dev UNCLASSIFIED ]
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
2040/ 4
Barrier - Adv Dev

R-1 Program Element (Number/Name)
PE 0603619A I Landmine Warfare and

Project (Number/Name)
EKY | Area Denial Capability Development

B. Accomplishments/Planned Programs ($ in Millions)

FY 2018

FY 2019

FY 2020
Base

FY 2020
0oCco

FY 2020
Total

Description: Provide Engineering Support.

FY 2019 Plans:

Will provide engineering support to analyze munitions delivery system alternatives, achieve Milestone A decision
to develop Terrain Shaping Obstacle munitions, and award contract agreements to mature munitions technology
and reduce program technical and cost risk.

FY 2020 Base Plans:
Provide engineering support for system development, integration, contractor developmental testing, system
performance modeling and simulation, and risk reduction efforts.

FY 2019 to FY 2020 Increase/Decrease Statement:
FY 2020 increase was attributable to revised engineering support plan.

Title: Program Management and Oversight

Description: Program Management and Support

FY 2019 Plans:

Will provide Program Management support to analyze munitions delivery system alternatives, achieve Milestone
A decision to develop Terrain Shaping Obstacle munitions, and award contract agreements to mature munitions
technology and reduce program technical and cost risk. Will conduct industry engagements and award
Technology Maturation and Risk Reduction phase contracts/agreements to develop Terrain Shaping Obstacle
munitions.

FY 2020 Base Plans:

Provide program management and oversight for system development, integration, contractor developmental
testing, system performance modeling and simulation, and risk reduction efforts. Conduct long-range program
planning, risk analysis, and program oversight.

FY 2019 to FY 2020 Increase/Decrease Statement:
FY 2020 increase is attributable to assessment of PM support costs.

1.537

2.738

4.890

4.890

Title: Test & Evaluation

Description: Provides support to Contractor/Government test activities.

FY 2019 Plans:

0.200

2.300

2.300
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/4 PE 0603619A / Landmine Warfare and EKY | Area Denial Capability Development
Barrier - Adv Dev

B. Accomplishments/Planned Programs ($ in Millions) FY 2020 | FY 2020 | FY 2020
FY 2018 | FY 2019 Base 0oCoO Total

Develop test and evaluation strategy for initial prototype systems.

FY 2020 Base Plans:
Support contractor lead developmental testing as needed and conduct a test to assess technology readiness for
engineering and manufacturing development.

FY 2019 to FY 2020 Increase/Decrease Statement:
FY 2020 increase was attributable to revised Test and Evaluation plans.

Title: FY 2018 Congressional Rescission 20.000 - - - -
Title: FY 2019 SBIR / STTR Transfer - 1.548 - - -
Description: FY 2019 SBIR / STTR Transfer

FY 2019 Plans:
FY 2019 SBIR / STTR Transfer

FY 2019 to FY 2020 Increase/Decrease Statement:
FY 2019 SBIR / STTR Transfer

Accomplishments/Planned Programs Subtotals 66.050 42.234 79.932 - 79.932
C. Other Program Funding Summary ($ in Millions)
FY 2020 FY 2020 FY 2020 Cost To
Line Item FY 2018 FY 2019 Base [e]e{0] Total FY 2021 FY 2022 FY 2023 FY 2024 Complete Total Cost
» 0604808A: Landmine 26.188 43.064 39.208 - 39.208 166.902 159.442 170.596 100.426 Continuing Continuing
Warfare/Barrier - Eng Dev
Remarks

PE 0604808A Project 434 Anti-personnel Landmine Alternatives (NSD) is the engineering and manufacturing development follow-on to this funding line, and is a shared
project line. The above profile represents the total program element, not only the follow-on activities of the program.

D. Acquisition Strategy

The Dominating Mobility Through Terrain Shaping and Engagement (DMTTS&E) Initial Capabilities Document (ICD) was approved by the Joint Requirements Oversight
Council (JROC) on 3 October 2014. The DMTTS&E ICD documents Terrain Shaping Obstacle (TSO) capabilities at all operational ranges including those within line-
of-sight and those that are beyond line-of-sight. The Army awarded four concept prototype contracts/agreements to develop representative prototypes (hardware and/
or models) which were used to assess the TSO concepts, technical risks, and costs of potential munitions systems and associated capabilities. The Army has awarded

PE 0603619A: Landmine Warfare and Barrier - Adv Dev UNCLASSIFIED |
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

20401/4 PE 0603619A / Landmine Warfare and EKY | Area Denial Capability Development

Barrier - Adv Dev

two initiatives to develop representative prototypes of top attack munitions to assess concept feasibility, maturity and technical risk. The Army intends to develop the
TSO munitions system and associated capabilities. The TSO system will eventually be packaged into various delivery methods for employment at all operational ranges;
however, the Army plans to initially develop and field the TSO capability at close operational ranges. The Army intends to competitively award up to two Technology
Maturation and Risk Reduction (TMRR) contracts/agreements in FY 2019 to develop competing prototypes of the TSO munitions and associated capabilities, which
includes close-range delivery mechanisms. As the munitions system matures, the items will be available for integration into additional delivery methods for employment
across the entire range of operations.
E. Performance Metrics

N/A
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/4 PE 0603619A / Landmine Warfare and EKY | Area Denial Capability Development
Barrier - Adv Dev
. . . FY 2020 FY 2020 FY 2020
Management Services ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Program MIPR zx;iglsl\:lf'cat'””y 12.004 1.537| Jul 2018 2.433| Feb 2019 1.740 | Nov 2019 - 1.740 | Continuing| Continuing -
Scorpion Contract MIPR General Dynamics : ) ) 0.305 ) ) ) 0.000 0.305 )
Closeout TBD
SBIR/STTR/FFRDC mipr | M CCS : Picatinny - - - 3.150 | Nov 2019 - 3.150 | Continuing| Continuing -
Arsenal, NJ
FY 2018 Congressional TBD |TBD:TBD - | 20.000 - - - - 0.000|  20.000 -
Rescission
Subtotal 12.004 21.537 2.738 4.890 - 4.890 | Continuing| Continuing N/A
. - FY 2020 FY 2020 FY 2020
Product Development ($ in Millions) FY 2018 FY 2019 Base 0co Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Northrop
Prototype Development D | SS/CPFF | Srumman Systems 6.973|  0.430| Apr2018 - - - - 0.000|  7.403 -
Corporation :
Redondo Beach, CA
Top Attack Prototype Orbital ATK : ) ) ) ) )
Development A SS/CPFF Plymouth, MN 7.962 0.422| Apr 2018 0.000 8.384
Textron Defense
Top Attack Prototype SS/CPFF | Systems : 11569|  0.949| Aug 2018 ; - ; ; 0.000| 12,518 ;
Development B L
Wilmington, MA
Technology Maturation
Risk Reduction (TMRR) C/TBD |TBD:TBD - - 11.183| Jun 2019 29.988 | Feb 2020 - 29.988 | Continuing| Continuing -
Development A
Technology Maturation
Risk Reduction (TMRR) C/TBD |TBD:TBD - - 11.183| Jun 2019 29.988 | Feb 2020 - 29.988 | Continuing| Continuing -
Development B
Common Component NAL Research
_~omp SS/CPFF | Corporation : - 3.454 | Aug 2018 0.708 | Feb 2019 - - - 0.000 4.162 -
Communications Study N
Manassas, Virginia
PE 0603619A: Landmine Warfare and Barrier - Adv Dev UNCLASSIFIED "
Army Page 21 of 25 R-1 Line #75




UNCLASSIFIED

Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/4 PE 0603619A / Landmine Warfare and EKY | Area Denial Capability Development
Barrier - Adv Dev
. - FY 2020 FY 2020 FY 2020
Product Development ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Secure Communications NGMS : Redondo
Network SS/CPFF Beach, CA - 14.488| Aug 2018 - - - - 0.000 14.488 -
Secure Communications Textron Defense
SS/CPFF | Systems : - 14.488 | Aug 2018 - - - - 0.000 14.488 -
Network L
Wilmington, MA
Prototype Manufacturing To Be Determined : ) ) ) ) ) )
Support Contractor CICPIF To Be Determined 2.510| Jun 2019 0.000 2510
FY 2019 SBIR/ STTR TBD TBD : TBD - - 1.548 - - - 0.000 1.548 -
Transfer
Subtotal 26.504 34.231 27.132 59.976 - 59.976 | Continuing| Continuing N/A
. e FY 2020 FY 2020 FY 2020
Support ($ in Millions) FY 2018 FY 2019 Base 0co Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
ARDEC Engineering mipr | ARDEC: Picatinny 9.820|  5.578| Mar 2018 7.673| Dec 2018 6.830 | Dec 2019 - 6.830 | Continuing| Continuing -
Support Arsenal, NJ
CERDEC Engineering mipr | CERDEC : Fort 1059|  0.889| Mar2018|  0.368| Jan2019|  0.745| Jan 2020 - 0.745 | Continuing| Continuing -
Support Belvoir, VA
('\é'gf Engineering Support | crpnc | witre : McLean, VA 2.697 - 1.080 | Aug 2019 1.112| Aug 2020 - 1.112 | Continuing| Continuing -
Fibertek, INC. Operational FIBERTEK, INC. :
Contractor Support C/CPFF Herndon, VA 0.601 0.130| Feb 2018 - - - - 0.000 0.731 -
Millennium
General Program Support C/FFP | Corporation : 0.023 0.425| Mar 2018 - - - - 0.000 0.448 -
Picatinny Arsenal, NJ
To Be Determined :
General Program Support C/FFP Picatinny Arsenal, NJ - - 0.329 | May 2019 0.345| May 2020 - 0.345 0.000 0.674 -
ARMY RESEARCH
ARL Engineering Support MIPR | LABORATORY 1.486 0.776 | Aug 2018 0.682| Jan 2019 0.832| Jan 2020 - 0.832 | Continuing| Continuing -
(ARL) : Adelphi, MD
PE 0603619A: Landmine Warfare and Barrier - Adv Dev UNCLASSIFIED "
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

20401/4 PE 0603619A / Landmine Warfare and EKY | Area Denial Capability Development
Barrier - Adv Dev
. - FY 2020 FY 2020 FY 2020
Support ($ in Millions) FY 2018 FY 2019 Base oco Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Milestone Document Booze Allen
Y SS/CPAF | Hamilton : Picatinny - 2.484 | Mar 2018 1.173| Feb 2019 - - - 0.514 4171 -
Development Support
Arsenal, NJ
Milestone Document cicpar | 18D : Picatinny - - - 2,102 Mar 2020 - 2102|0000 2102 -
Development Support Arsenal, NJ
NVESD Engineering mipr | NVESD : Fort 0.893 ; 0.580| Jan2019 |  0.600| Jan 2020 ; 0.600 | Continuing Continuing ;
Support Belvoir, VA
Product Support ss/FFp | TBD - Picatinny ; ; 0.200| Jan 2019 | 0.200| Jan 2020 ; 0.200| Continuing| Continuing ;
Integration Arsenal, NJ
Air Worthiness Certification| MIPR | AMRDEC : Redstone - - 0.010| Dec 2018 - - - 0.000|  0.010 -
Arsenal, AL
Integrated Logistics MIPR TACOM ILSC : ) ) 0.069 | Dec 2018 ) ) } 0.000 0.069 }
Support Warren, Ml
Subtotal 16.579 10.282 12.164 12.766 - 12.766 | Continuing| Continuing N/A
. . _— FY 2020 FY 2020 FY 2020
Test and Evaluation ($ in Millions) FY 2018 EY 2019 Base 0COo Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Technology Readiness MIPR | TBD:TBD - - - 2.300| Apr 2020 - 2300| 0000  2.300 -
Evaluation Test
Other Government Agency .
T&E Support TBD |TBD:TBD - - 0.200 - - - 0.000 0.200 -
Subtotal - - 0.200 2.300 - 2.300 0.000 2.500 N/A
Target
Prior FY 2020 FY 2020 FY 2020 | Cost To Total Value of
Years FY 2018 FY 2019 Base oco Total |Complete| Cost Contract
Project Cost Totals 55.087 66.050 42.234 79.932 - 79.932 | Continuing| Continuing N/A
Remarks
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Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
2040/ 4

R-1 Program Element (Number/Name)
PE 0603619A / Landmine Warfare and

Project (Number/Name)
EK?Y I Area Denial Capability Development

Barrier - Adv Dev

Event Name

FY 2018

FY 2019 FY 2020

FY 2021

FY 2022

FY 2023

FY 2024

Model and Simulation Development

Materiel Solution Analysis

Munitions Delivery System Analysis

Milestone A - Terrain Shaping CObstacle (TSO) Munitions

Technology Maturation and Risk Reduction Agreements Award(,

Technology Maturation and Risk Reduction (TMRR) - TSSO Muniti

Technology Readiness Evaluation Test

Milestone B - TSC Munitions

Engineering and Manufacturing Development Contract Award(s)

Engineering and Manufacturing Development - TS Munitions

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

(=) - TSSO Munitions

SO Munitions

A

Technolgy Re:

diness Evalustion Test

A

MS B - TSO Munij

EMD Awsrd{s) - TS

ions

P Munitions

EMD - TSO

Munitions
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Exhibit R-4A, RDT&E Schedule Details: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

Barrier - Adv Dev

R-1 Program Element (Number/Name)
2040/ 4 PE 0603619A I Landmine Warfare and

Project (Number/Name)
EKY | Area Denial Capability Development

Schedule Details

Start End
Events Quarter Year Quarter Year
Area Denial Capability Development 2 2025 1 2026
Model and Simulation Development 1 2016 4 2018
Concept Prototype Build 2 2016 4 2016
Concept Prototype Test and Evaluation 1 2017 1 2017
Analysis of Alternatives 1 2016 4 2016
Materiel Solution Analysis 1 2017 3 2019
Munitions Delivery System Analysis 4 2018 4 2019
Milestone A - Terrain Shaping Obstacle (TSO) Munitions 3 2019 3 2019
Technology Maturation and Risk Reduction Agreements Award(s) - TSO Munitions 4 2019 4 2019
Technology Maturation and Risk Reduction (TMRR) - TSO Munitions 3 2019 3 2021
Technology Readiness Evaluation Test 4 2020 4 2020
Milestone B - TSO Munitions 3 2021 3 2021
Engineering and Manufacturing Development Contract Award(s) - TSO Munitions 3 2021 3 2021
Engineering and Manufacturing Development - TSO Munitions 3 2021 3 2024
PE 0603619A: Landmine Warfare and Barrier - Adv Dev UNCLASSIFIED "
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army

Date: March 2019

Appropriation/Budget Activity

2040: Research, Development, Test & Evaluation, Army | BA 4: Advanced
Component Development & Prototypes (ACD&P)

R-1 Program Element (Number/Name)
PE 0603627A | Smoke, Obscurant and Target Defeating Sys-Adv Dev

COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years FY 2018 | FY 2019 Base oCco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost
Total Program Element - 8.920 20.674 0.000 - 0.000 0.000 0.000 0.000 0.000 0.000 29.594
E79: SMOKE/OBSCURANT - 8.920 20.674 0.000 - 0.000 0.000 0.000 0.000 0.000 0.000 29.594
SYSTEM

Note
The Screening Obscuration Module (SOM) program will transition from Engineering and Manufacturing Development (EMD) to the Production and Deployment phase in
FY20.

A. Mission Description and Budget Item Justification

The Screening Obscuration Module (SOM) will increase platform survivability and soldier protection levels of maneuver forces by degrading enemy forces ability to
detect US targets. The use of battlefield obscuration is a time-tested military tactic to protect personnel, vehicles, equipment, and structures from detection; and to
screen the locations, activities, and actions of friendly forces. Commanders who employ obscuration enjoy greater tactical success, freedom of maneuver, and force
protection. The SOM assists the Brigade Combat Team (BCT) in retaining freedom of maneuver, conducting breaching operations, breaking contact with the enemy
during security operations, and deceiving the enemy of the BCT's intentions. The SOM accomplishes this by degrading enemy forces ability to detect US targets in

the visual and near infrared region of the electromagnetic spectrum. The SOM will provide a man portable mountable and dismountable medium area visual screening
obscuration capability that can be applied to manned combat platforms and unmanned robotic systems. The individual Soldier or team will employ the SOM devices on
open and complex terrain as part of cross-domain obscuration effects synchronized with land and air maneuver during cross-domain windows of advantage.

JUONS CC-0557 provides an enhanced early warning, detection, and identification of Chemical Warfare Agents and Toxic Industrial Materials (TIMs) to existing
integrated base defense systems. These capabilities are in support of Operation Inherent Resolve and will be fully integrated into the Integrated Base Defense-Kits at
10 Forward Operating Bases in Iraq.

Chemical Biological Radiological and Nuclear (CBRN) Integrated Early Warning (IEW) requirements detailed in PACOM ONS 17-22580 (HQDA validated in Jan 2018).
The capability developed in support of ONS 17-22580, will provide enhancements and integrated CBRN defense sensors to provide early warning of CBRN attacks and
events, supplemented with decision support software. Increasing the level of confidence of information to the Commander, facilitating their ability to make critical, time
sensitive decisions with high confidence and low regret to mitigate and manage the impacts of CBRN hazards.

UNCLASSIFIED

PE 0603627A: Smoke, Obscurant and Target Defeating Sy... =0

Army Page 1 of 9 R-1 Line #76



UNCLASSIFIED

Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army

Date: March 2019

Appropriation/Budget Activity

Component Development & Prototypes (ACD&P)

2040: Research, Development, Test & Evaluation, Army | BA 4: Advanced

R-1 Program Element (Number/Name)
PE 0603627A | Smoke, Obscurant and Target Defeating Sys-Adv Dev

B. Program Change Summary ($ in Millions)

Previous President's Budget

Current President's Budget

Total Adjustments
» Congressional General Reductions
» Congressional Directed Reductions
» Congressional Rescissions
» Congressional Adds
» Congressional Directed Transfers
* Reprogrammings
* SBIR/STTR Transfer

Change Summary Explanation

Production and Deployment phase in FY 2020.

FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
7.135 24.200 0.000 - 0.000
8.920 20.674 0.000 - 0.000
1.785 -3.526 0.000 - 0.000

-0.006 -0.026

- -3.500
2.070 -
-0.279 -

FY 2018 change is a result of a $2.07M Congressional add to support JUONS CC-0557 efforts.
FY 2020 change for Screening Obscuration Module (SOM) program attributable to the transition from Engineering and Manufacturing Development (EMD) to the

PE 0603627A: Smoke, Obscurant and Target Defeating Sy...
Army
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
2040/ 4 PE 0603627A | Smoke, Obscurant and E79 ] SMOKE/OBSCURANT SYSTEM
Target Defeating Sys-Adv Dev
COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years | FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost

E79: SMOKE/OBSCURANT - 8.920 20.674 0.000 - 0.000 0.000 0.000 0.000 0.000 0.000 29.594
SYSTEM
Quantity of RDT&E Articles - - - - - - - - - -

A. Mission Description and Budget Item Justification

The Screening Obscuration Module (SOM) will increase platform survivability and soldier protection levels of maneuver forces by degrading enemy forces' ability to
detect US targets. The use of battlefield obscuration is a time-tested military tactic to protect personnel, vehicles, equipment, and structures from detection and to
screen the locations, activities, and actions of friendly forces. Commanders who employ obscuration enjoy greater tactical success, freedom of maneuver, and force
protection. The SOM assists the Brigade Combat Team (BCT) in retaining freedom of maneuver, conducting breaching operations, breaking contact with the enemy
during security operations, and deceiving the enemy of the BCT's intentions. The SOM accomplishes this by degrading enemy forces' ability to detect US targets in
the visual and near infrared region of the electromagnetic spectrum. The SOM will provide a man-portable mountable and dismountable medium area visual screening
obscuration capability that can be applied to manned combat platforms and unmanned robotic systems. The individual Soldier or team will employ the SOM devices on
open and complex terrain as part of cross-domain obscuration effects synchronized with land and air maneuver during cross-domain windows of advantage.

JUONS CC-0557 provides an enhanced early warning, detection, and identification of Chemical Warfare Agents and Toxic Industrial Materials (TIMs) to existing
integrated base defense systems. These capabilities are in support of Operation Inherent Resolve and will be fully integrated into the Integrated Base Defense-Kits at
10 Forward Operating Bases in Iraq.

Chemical Biological Radiological and Nuclear (CBRN) Integrated Early Warning (IEW) requirements detailed in PACOM ONS 17-22580 (HQDA validated in Jan 2018).
The capability developed in support of ONS 17-22580, will provide enhancements and integrated CBRN defense sensors to provide early warning of CBRN attacks and
events, supplemented with decision support software. As a result, the capability will increase the level of confidence of information to the Commander, facilitating his/her
ability to make critical, time sensitive decisions with high confidence and low regret to mitigate and manage the impacts of CBRN hazards.

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019 FY 2020

Title: SOM: Product Development 4.529 2.283 -
Description: Provide Screening Obscuration Module (SOM) Development: Government and Contractor team will continue design
and development of hardware in preparation for Government Development and User testing.

FY 2019 Plans:

Will continue development, incorporate changes from the DT test.

FY 2019 to FY 2020 Increase/Decrease Statement:

PE 0603627A: Smoke, Obscurant and Target Defeating Sy... UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Target Defeating Sys-Adv Dev

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
2040/ 4 PE 0603627A | Smoke, Obscurant and E79 ] SMOKE/OBSCURANT SYSTEM

B. Accomplishments/Planned Programs ($ in Millions)

FY 2018

FY 2019

FY 2020

Program transitioned to Production and Deployment Phase

Title: SOM: Test, Evaluation & Other Government Agencies (OGA's)

Description: Provide Test and Evaluation of SOM systems (Developmental and User testing to ensure effectiveness, suitability,
survivability, and safety as a mounted and dismounted system).

FY 2019 Plans:

Will continue test and evaluation planning, and conduct DT testing.

FY 2019 to FY 2020 Increase/Decrease Statement:
Program transitioned to Production and Deployment Phase.

1.496

2.465

Title: SOM: Project Management

Description: Provide Project Management efforts.

FY 2019 Plans:

Will continue Government program management, systems engineering, and Integrated Product Team (IPT) support.

FY 2019 to FY 2020 Increase/Decrease Statement:
Program transitioned to Production and Deployment Phase.

0.825

0.504

Title: CBRN: Theater Chem Bio-Defense
Description: CBRN Theater Chemical and Biological Defense efforts.

FY 2019 Plans:

Begin and complete the integration, testing, and evaluation of multiple sensor systems in the integrated early warning system for
8th Army. Developmental and user testing to ensure suitability and safety of all equipment in preparation for fielding of equipment
in theater.

FY 2019 to FY 2020 Increase/Decrease Statement:
Program transitioned to Production and Deployment Phase.

14.600

Title: JUONS CC-0557
Description: Chemical and Biological Stand-off Detection Compatibilities (JUONS CC-0557).

2.070

Title: FY19 SBIR/STTR Transfer

0.822

PE 0603627A: Smoke, Obscurant and Target Defeating Sy... UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

2040/ 4 PE 0603627A | Smoke, Obscurant and E79 ] SMOKE/OBSCURANT SYSTEM
Target Defeating Sys-Adv Dev

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019 FY 2020

Description: FY19 SBIR/STTR Transfer

FY 2019 Plans:
FY19 SBIR/STTR Transfer

FY 2019 to FY 2020 Increase/Decrease Statement:
FY19 SBIR/STTR Transfer realized in the year of execution

Accomplishments/Planned Programs Subtotals 8.920 20.674 -

C. Other Program Funding Summary ($ in Millions)
N/A

Remarks

D. Acquisition Strategy
Acquisition Strategy:

Screening Obscuration Module (SOM): The SOM acquisition strategy is a single-step System Integration and Development (SID) phase leading to a Milestone C
production decision. A Full and Open Cost Plus Incentive Fee competitive contract was awarded and will be used to develop the SOM during the SID phase. Fixed
Price Incentive (Successive Targets) options for production were included in the contract. The acquisition strategy includes system development and demonstration, full
system integration, design for producibility and demonstration of interoperability, safety, military utility and reliability.

JUONS CC-0557: The acquisition strategy includes integration, demonstration and piloting the solution prior to fielding to the 10 FOB locations. Leveraging an existing
Federal Acquisition Regulation based contract delivery order to rapidly complete mission requirements.

Chemical Biological Radiological and Nuclear (CBRN) Integrated Early Warning (IEW) ONS 17-22580: the $14.6 million in Fiscal Year 2019 (FY19), will address this
rapid capability development, cyber security, qualification and performance test and evaluation (T&E) efforts. This funding will yield a Capability and Limitation Report in
1QFY20 to support the deployment of the Full Operational Capability (FOC) in 2QFY20

E. Performance Metrics
N/A

PE 0603627A: Smoke, Obscurant and Target Defeating Sy... UNCLASSIFIED
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

2040/ 4 PE 0603627A | Smoke, Obscurant and E79 | SMOKE/OBSCURANT SYSTEM
Target Defeating Sys-Adv Dev
. . _— FY 2020 FY 2020 FY 2020
Management Services ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
SOM-Project Management | ;5 | JPM NBC CA - 7.971 0.825| Nov 2017 0.504 | Nov 2018 - - - | Continuing| Continuing| Continuing
Personnel Edgewood, MD
JUONS CC-0557 Project . JPM Guardian :
Management Personnel Various Edgewood, MD - 0.674 | Apr 2018 - - - - 0.000 0.674 -
CBRN-Theater Chem Bio | 1pp | JpEO-CBRND : APG - - 1.850 | Feb 2019 - - - 0.000|  1.850 -
Defense
Subtotal 7.971 1.499 2.354 - - - | Continuing| Continuing| N/A
Remarks
For Project Management Personnel, FY18 decrease in personnel management from PB19 is due to the reduction in planned engineering effort based on successful
Developmental Test in 2QFY18.
. _— FY 2020 FY 2020 FY 2020
Product Development ($ in Millions) FY 2018 FY 2019 Base 0co Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
SOM Product C/CPIF | L3: Melbourne, FL 28.050 4.529| Feb 2018 2.283| Feb 2019 - - - | Continuing| Continuing| Continuing
Development
CBRN-Theater Chem Bio C/Various | Vectrus : Reston, VA - - 6.750| Mar 2019 - - - 0.000 6.750 -
Defense
JUONS CC-0557 - Product | Option/ | AMRDEC :
Development T&M | Huntsville, AL ) 1.396 | Aug 2018 ) ) ) ) 0.000 1.396 )
CBRN-Theater Chem Bio | \ypr | EcBC : APG - - 3.000| Feb 2019 - - - 0.000|  3.000 -
Defense
Subtotal 28.050 5.925 12.033 - - - | Continuing| Continuing| N/A
. e FY 2020 FY 2020 FY 2020
Support ($ in Millions) FY 2018 FY 2019 Base 0co Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Iltem & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
FY 2019 SBIR/STTR TBD Headquarters, ) ) 0.822| Jan 2019 ) ) ) 0.000 0.822 )
Transfer Department of the
PE 0603627A: Smoke, Obscurant and Target Defeating Sy... UNCLASSIFIED
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
2040/ 4 PE 0603627A | Smoke, Obscurant and E79 | SMOKE/OBSCURANT SYSTEM
Target Defeating Sys-Adv Dev
. - FY 2020 FY 2020 FY 2020
Support ($ in Millions) FY 2018 FY 2019 Base oco Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Army : Washington,
DC
Subtotal - - 0.822 - - - 0.000 0.822 N/A
. : e FY 2020 FY 2020 FY 2020
Test and Evaluation ($ in Millions) EY 2018 EY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
SOM Test, Evaluation & MipR | Various OGA: 2.263 1.496 | Mar 2018 2.465| Nov 2018 - - - | Continuing| Continuing| Continuing
OGA's Various
CBRN-Theater Chem Bio MIPR Var!ous OGAs : ) ) 3.000| Jan 2019 ) ) ) 0.000 3.000 )
Defense Various
Subtotal 2.263 1.496 5.465 - - - | Continuing| Continuing| N/A
Target
Prior FY 2020 FY 2020 FY 2020 | Cost To Total Value of
Years FY 2018 FY 2019 Base oco Total |Complete| Cost Contract
Project Cost Totals 38.284 8.920 20.674 - - - | Continuing| Continuing| N/A
Remarks
PE 0603627A: Smoke, Obscurant and Target Defeating Sy... UNCLASSIFIED
. 56
Army Page 7 of 9 R-1 Line #76




UNCLASSIFIED

Exhibit R-4, RDT&E Schedule Profile

: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
2040/ 4

R-1 Program Element (Number/Name)
PE 0603627A | Smoke, Obscurant and
Target Defeating Sys-Adv Dev

Project (Number/Name)
E79 | SMOKE/OBSCURANT SYSTEM

Event Name

FY 2018

FY 2019

FY 2020

FY 2021

FY 2022

FY 2023

FY 2024

S0OM Design and Fabrication

SOM Developmental Testing #1

SOM Developmental Testing #2

SOM User Testing

SOMMS C

SOM Production Award

SOM Production

SOM FAT

JUOMS CC-0557 DevelopmentDemonstration

QNS 17-22580

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

—

PE 0603627A: Smoke, Obscurant and Target Defeating Sy...
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Exhibit R-4A, RDT&E Schedule Details: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
2040/ 4 PE 0603627A | Smoke, Obscurant and E79 ] SMOKE/OBSCURANT SYSTEM

Target Defeating Sys-Adv Dev

Schedule Details

Start End

Events Quarter Year Quarter Year
SOM Design and Fabrication 4 2016 2 2019
SOM Developmental Testing #1 2 2018 4 2018
SOM Developmental Testing #2 2 2019 2 2020
SOM User Testing 1 2020 1 2020
SOMMS C 3 2020 3 2020
SOM Production Award 3 2020 3 2020
SOM Production 3 2020 3 2022
SOM FAT 1 2021 1 2021
JUONS CC-0557 Development/Demonstration 2 2017 2 2019
ONS 17-22580 1 2019 4 2019

PE 0603627A: Smoke, Obscurant and Target Defeating Sy... UNCLASSIFIED
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army

Date: March 2019

Appropriation/Budget Activity

2040: Research, Development, Test & Evaluation, Army | BA 4: Advanced
Component Development & Prototypes (ACD&P)

R-1 Program Element (Number/Name)
PE 0603639A I Tank and Medium Caliber Ammunition

COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years FY 2018 | FY 2019 Base (01010 Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost

Total Program Element - 45.448 41.921 82.146 - 82.146 50.948 58.995 55.524 51.336| Continuing| Continuing
694: Medium Caliber - 8.960 1.482 0.000 - 0.000 0.000 0.000 0.000 0.000 0.000 10.442
Ammunition
BQ4: 155mm Artillery Propulsion - 0.000 0.000 7.200 - 7.200 0.000 0.000 0.000 0.000 0.000 7.200
XM654
EB8: OWL for Small Caliber - 4.097 2174 2.000 - 2.000 0.000 0.000 0.000 0.000 0.000 8.271
Ammunition
EB9: Aviation Airborne - 8.500 2.471 3.186 - 3.186 4.500 6.060 0.000 0.000 0.000 24717
Expandable Countermeasures
EC2: Adv Armor-Piercing - 0.000 3.755 6.821 - 6.821 0.000 0.000 0.000 0.000 0.000 10.576
(ADVAP) for Small Cal Ammo
EC3: Ammunition Logistics - 1.677 1.313 1.525 - 1.525 1.715 2170 1.800 1.836 0.000 12.036
Prototyping
EL7: Reduced Range - 3.429 7.609 0.000 - 0.000 0.000 0.000 0.000 0.000 0.000 11.038
Ammunition
EL8: LIGHTWEIGHT - 2.870 0.000 0.000 - 0.000 0.000 0.000 0.000 0.000 0.000 2.870
CARTRIDGE CASE FOR
SMALL CALIBER
EUS3: .50 Caliber All-Purpose - 0.000 0.000 4.250 - 4.250 0.000 0.000 0.000 0.000 0.000 4.250
Tactical Cartridge (APTC)
FAS5: Assured Precision - 12.480 14.322 31.267 - 31.267 29.907 31.000 31.000 25.000| Continuing| Continuing
Weapons and Munitions
FG1: Cannon-Delivered Area - 0.960 4.941 25.897 - 25.897 14.826 19.765 22.724 24.500| Continuing| Continuing
Effects Munitions (C-DAEM)
XT5: 30mm Anti-Personnel and - 2.475 3.854 0.000 - 0.000 0.000 0.000 0.000 0.000 0.000 6.329
Counter UAS
PE 0603639A: Tank and Medium Caliber Ammunition UNCLASSIFIED =
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name)
2040: Research, Development, Test & Evaluation, Army | BA 4: Advanced PE 0603639A |/ Tank and Medium Caliber Ammunition
Component Development & Prototypes (ACD&P)

Note

In FY 2020, Program Element 0603639A, Project BQ4, 155mm Atrtillery Propulsion XM654, will transition from Budget Activity 03, PE 0603004A, Project 232, Advanced
Lethality & Survivability Demo. This Project is not a New Start.

In FY 2020, Program Element 0603639A, Project EU3, 50 Caliber All-Purpose Tactical Cartridge (APTC), is a New Start.

A. Mission Description and Budget Item Justification

The Tank and Medium Caliber Ammunition Program Element (PE) encompasses a comprehensive program to develop, rapidly transition to production, and field
advanced weapons and munitions for small, medium and large caliber munitions, tank ammunition, mortar ammunition, cannon artillery ammunition, and close combat
system items. These projects will ensure continued battlefield overmatch and lethality of U.S. maneuver forces against the full range of modern battlefield threats. To
achieve this, the Tank and Medium Caliber Ammunition Program will identify and develop promising technologies through competitive development and streamlined
acquisition procedures.

Project 694, Medium Caliber Ammunition: Develop 30x113mm self-destructing airburst munitions and qualify 30x113mm linked ammunition for ground vehicles.
Increase precision and lethality capability to defeat personnel and materiel targets as well as support the Joint Urgent Operational Need (JUON CC-0558) to counter the
rapidly evolving threat of Unmanned Aerial Systems. This effort will qualify the links for use with existing M788 and M789 ammunition and develop self-destructing and
airburst capable munitions fired from the Lightweight 30x113mm Link Fed Chain Gun. There is no funding requested in FY 2020.

Project BQ4, 155mm Atrtillery Propulsion XM654: The XM654E2 Supercharge is a unitary top-zone 155mm propelling charge optimized and required for use with 58-
caliber XM907E2 Extended Range Cannon with Slide-block breech for use with the XM1299 Extended Range Cannon Artillery (ERCA) Self-propelled Howitzer (SPH).
It will achieve lethality overmatch at ranges of approximately 70km from XM907E2 Extended Range Cannon with developmental extended range projectiles, and will
increase range with legacy projectiles by thirty percent. The XM654E2 Supercharge is composed of combustible cases with integral metal Stub Case utilizing existing
electrically initiated Tank Primer and advanced artillery propellant. Knowledge points will determine compatibility with automated ammunition handling systems. FY
2020 funds will support design risk reduction and prototype maturation towards Engineering Manufacturing and Development (EMD) to support ERCA SPH Increment 2
to support of the Army's modernization priorities in support of the National Defense Strategy.

Project EB8, OWL for Small Caliber: The One Way Luminescence (OWL) project is a critical technology development in response to the 7.62mm and 5.56mm Families
of Ammunition Capabilities Development Documents (CDD) and .50 caliber munitions CDD. Current small caliber ammunition tracer rounds are a pyrotechnic tracer mix
which allows enemy forces to see the trace round and track its trajectory back to the shooter. The OWL project's objective is to develop and field a full day/night tracer
round to replace the current pyrotechnic cartridges with trace cartridges that are only visible to the shooter and soldiers in close proximity, increasing soldier survivability.
7.62mm and 5.56mm are the immediate focus followed by a similar development strategy for .50 caliber cartridges. FY 2020 funding supports continued testing and
evaluation of the 5.56mm OWL prototype solutions in order to mature the Technology Readiness Level (TRL).

Project EB9, Aviation Airborne Expandable Countermeasures: This project supports the advanced development activities and technology demonstrations of the
Aviation Airborne Expendable Countermeasure (AAECM). These advanced decoys are necessary to address emerging threats and capabilities deficiencies in Army
aircraft protection and the safety of its aircrews against advanced Man-Portable Air Defense Systems (MANPADS) and shoulder launched Surface-to-Air Missiles

PE 0603639A: Tank and Medium Caliber Ammunition UNCLASSIFIED |
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name)
2040: Research, Development, Test & Evaluation, Army | BA 4: Advanced PE 0603639A |/ Tank and Medium Caliber Ammunition
Component Development & Prototypes (ACD&P)

(SAM) systems. These efforts will evaluate integrated technologies and countermeasure prototype systems in realistic operating test environments. Prototypes will

help expedite technology transition from the laboratory to operational use by demonstrating component and subsystem maturity prior to integration into major and
complex Army aircraft platforms. These expendable countermeasures systems are an essential part of survivability equipment for Army aircraft. Army RDT&E efforts are
coordinated with the PEO Aviation and its platform program managers and with PM Aircraft Survivability Equipment (ASE) to address emerging Joint Urgent Operational
Need Statement (JUONS) CC-0558 Counter - Unmanned Aerial Systems (CUAS). Continue to develop and prepare documentation for Milestone A decision for the
Radar Guided decoy. This decoy is designed to defeat specific threat types. Details of their operation is classified. Conduct initial developmental/operational testing on
XM215 and RF Countermeasures (CM).

Project EC2, The Advanced Armor-Piercing (ADVAP) project is a critical technology development in response to the 7.62mm and 5.56mm Family of Ammunition
Capabilities Development Documents (CDD) and the Soldier Lethality Cross Functional Team (SL CFT) Initial Capability Document (ICD) which outlines the
requirements for new ammunition to support the rapid prototyping/development of the Next Generation Squad Weapons (NGSW) under Section 804 Authority. New
ADVAP ammunition is designed to provide overmatch capability to defeat advanced light armored threats within typical machine gun engagement ranges. The
nomenclature for the 7.62mm ADVAP is XM1158.

The Next Generation Squad Weapons (NGSW) ammunition has a similar objective to the 7.62mm ADVAP which is to defeat hard targets. The NGSW ammunition is
split into two initial variants, the General Purpose (GP) and the Special Purpose (SP). The nomenclature for the GP ammunition is XM1186 and the nomenclature for
the SP ammunition is XM1184. The overall objective of the ADVAP project is to develop and Full Materiel Release (FMR) both 7.62mm XM1158 cartridge for the M240
machine gun and ADVAP ammunition in calibers below 7.62mm.

FY 2020 funding supports continuing rapid prototyping/development of the Next Generation Squad Weapons (NGSW) Special Purpose (SP) projectile, building
prototypes and maturing prototypes to provide to the weapon system contractors for performance evaluation, conducting a Critical Design Review (CDR), and
conducting prototype testing. FY 2020 funding also supports conducting a Preliminary Design Review (PDR) for the SP projectile and performing activities to increase
prototype capacity to support planned weapon system testing.

Project EC3, Ammunition Logistics Prototyping: This Project supports the future force by improving the distribution, management, reliability and survivability of
ammunition through the advanced development, integration, and demonstration of logistics system enablers. These enablers will improve the efficiency and
effectiveness of ammunition operations, to include retrograde, while reducing the logistics footprint on the battlefield. Technology areas addressed include handling,
distribution, and management (strategic and tactical), prognostics, diagnostics, and asset visibility, explosives safety, and adaptive and environmentally friendly
packaging and palletization. The efficient deployment and sustainment of reliable ammunition is vital to success on the battlefield. This Project enhances the operational
effectiveness of the ammunition logistics system to ensure the distribution of reliable ammunition to the warfighter. FY 2020 funding will be used to complete verification
testing and an operational demonstration for the environmental health monitoring system. FY 2020 funding will also be used to continue verification testing of a type

two prototype next generation temperature/humidity sensor with batch interrogation and historical data retention capabilities, which will be used for assessing munitions
reliability.
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name)

2040: Research, Development, Test & Evaluation, Army | BA 4: Advanced PE 0603639A |/ Tank and Medium Caliber Ammunition
Component Development & Prototypes (ACD&P)
Project EL7, Reduced Range Ammunition: The small caliber Reduced Range Ammunition (RRA) project is a critical technology development in response to the 7.62mm
and .50 caliber Capabilities Development Documents (CDD). The overall objective of Reduced Range Ammunition is to provide training ammunition suitable for use

on military installations with Surface Danger Zone (SDZ) restrictions. The relatively long maximum range of the 7.62mm and .50 caliber service ammunition poses
challenges on training ranges in range restricted areas. Reduce Range Ammunition will mitigate a training gap on installations by providing a materiel solution that
meets training needs while shortening and condensing the surface danger zone. This will allow soldiers to train with 7.62mm and .50 caliber weapons on restricted
ranges. The Reduced Range Ammunition cartridge design will be compatible with all Army 7.62mm and .50 caliber weapons but specifically optimized to work in the
M240 and M2 Machine Guns. There is no funding requested in FY 2020.

Project EL8, Lightweight Cartridge Case for Small Caliber: The Lightweight Small Caliber Ammunition (LSCA) Project is a critical technology development in response
to the 7.62mm Capabilities Development Documents (CDD). The goal of the LSCA Project is to reduce the total Soldier load through reduction in ammunition weight.
The Lightweight Small Caliber Ammunition Project will develop and field 7.62mm lightweight small caliber ammunition cartridges that will provide the same capabilities
as the M80A1 and M62A1 cartridges. The Lightweight Small Caliber Ammunition cartridge will be designed to be compatible with all Army 7.62mm weapon systems, but
optimized to work in the M240 Machine Gun. No funding requested in FY 2020.

Project EU3, .50 Caliber All-Purpose Tactical Cartridge (APTC): The All-Purpose Tactical Cartridge (APTC) project is a critical technology development in response to
the .50 caliber Munitions Capabilities Development Documents (CDD). The overall objective of All-Purpose Tactical Cartridge is to deliver a single round that replaces
and improves current legacy .50 caliber ammunition. The All-Purpose Tactical Cartridge will be compatible with all Army .50 caliber weapons but specifically optimized to
work in the M2 Machine Guns. FY 2020 funding supports Technology Maturation and Risk Reduction (TMRR) in preparation for a Technology Readiness Level (TRL) 6,
conducting a Materiel Development Decision (MDD), and conducting Design Verification Tests.

Project FA5, The Assured Precision Weapons and Munitions (APWM) -FA5 Project is focused on advanced risk mitigation, technology integration, prototyping, and
product support to identify, evaluate, mature, test, and demonstrate various assured precision prototype technologies in weapon and munitions components and
subsystems within a complex system of systems environment. The Assured Precision Weapons and Munitions Project reinforces the National Defense Strategy's major
lines of effort through technology development and prototyping that increase lethality and ensure future combat overmatch success of the Joint Force against peer/
near-peer adversaries as well as improving program performance and affordability for multiple weapons and munitions Programs of Record (PoRs) via Joint Lethality
Positioning, Navigation and Timing (PNT) and Army M-Code GPS coordinated efforts. The Assured Precision Weapons and Munitions Project directly supports Army
Modernization Priorities in support of the National Defense Strategy. Funding will support engagement by Weapons and Munitions PNT experts in the development,
evaluation, and technology delivery activities of the Air Force's M-Code GPS and Army's Assured PNT programs. Funding will also enable component and subsystem
architecture input essential for precision weapons and munitions operating in a system of-systems environment, Army M-Code GPS technology integration and
evaluation, and maturation of alternative positioning, navigation and timing related technologies to enable informed Assured PNT related program of record milestone
and Army cross-functional modernization decisions.

Project FG1, Cannon-Delivered Area Effects Munitions (C-DAEM): The Cannon-Delivered Area Effects Munitions (C-DAEM) Project is a two increment approach to
provide U.S. ground forces with the capability to engage area personnel through armored targets, while denying threat forces full operational freedom within the targeted
area. An Analysis of Alternatives (AoA) was completed in January 2018. The purpose of the C-DAEM AoA was to inform acquisition and investment decisions by the
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Exhibit R-2, RDT&E Budget Item Justification: PB 2020 Army Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name)
2040: Research, Development, Test & Evaluation, Army | BA 4: Advanced PE 0603639A |/ Tank and Medium Caliber Ammunition
Component Development & Prototypes (ACD&P)

Army regarding replacement of the current stockpile of 155mm Dual Purpose Improved Conventional Munitions (DPICM) with Department of Defense policy compliant
munitions and address anti-armor and extended range capability requirements identified in the C-DAEM Initial Capabilities Document (ICD). The Army validated a two
increment solution for C-DAEM. Increment | will destroy infantry fighting vehicles, self-propelled howitzers, and tanks. Increment Il will destroy personnel, materiel, air
defense artillery and rocket launchers. Increment | and Il will be developed simultaneously. FY 2020 resources will fund the competitive demonstrations for Increment

[, as well as early detailed design testing supporting the qualification of Increment Il to support the Army's modernization priorities in support of the National Defense
Strategy.

Project XT5, 30mm Anti-Personnel and Counter UAS: Lightweight 30x113mm (LW30) Airburst is a new capability identified as a Warfighter requirement in the Capability
Production Document (CPD), AH-64E Helicopter, Increment 1, Version 6. The LW30 airburst cartridge improves the ability of the Warfighter to effectively engage anti-
personnel/materiel targets due to increased lethality. Airburst capability provides the user with a much higher probability of achieving a first burst kill against enemy
personnel targets in the open. The LW30 will retain its dual purpose warhead, allowing it to continue to defeat light armored threats through point detonation. The
cartridge provides increased lethal effects against personnel and soft-skin vehicular targets increasing Soldier Survivability on the ground during troops in contact
engagements and decreases the required number of rounds to reach the desired lethal effects. There is no funding requested in FY 2020.

B. Program Change Summary ($ in Millions) FY 2018 FY 2019 FY 2020 Base FY 2020 OCO FY 2020 Total
Previous President's Budget 41.452 41.974 43.272 - 43.272
Current President's Budget 45.448 41.921 82.146 - 82.146
Total Adjustments 3.996 -0.053 38.874 - 38.874

» Congressional General Reductions -0.026 -0.053

» Congressional Directed Reductions -10.000 -

» Congressional Rescissions - -

» Congressional Adds 10.450 -

» Congressional Directed Transfers - -

* Reprogrammings 4.804 -

* SBIR/STTR Transfer -1.232 -

* Adjustments to Budget Years - - 38.874 - 38.874

Change Summary Explanation

FY 2020 increase of $20.674 million to support the Army's modernization priorities in support of the National Defense Strategy.
FY 2018 Congressional increase of $8.000 million to Project 694, Medium Caliber Ammunition.

FY 2018 Congressional increase of $2.450 million to Project EB9, Aviation Airborne Expandable Countermeasures.

FY 2018 Congressional decrease of $10.000 million to Project EU1, Enhanced Lethality Cannon Munitions.

PE 0603639A: Tank and Medium Caliber Ammunition UNCLASSIFIED

Army Page 5 of 93 R-1 Line #77 &3




UNCLASSIFIED

Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
2040/ 4

R-1 Program Element (Number/Name)
PE 0603639A / Tank and Medium Caliber

Project (Number/Name)

694 | Medium Caliber Ammunition

Ammunition

Ammunition
COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years FY 2018 | FY 2019 Base (o]ef0] Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost
694: Medium Caliber 8.960 1.482 0.000 - 0.000 0.000 0.000 0.000 0.000 0.000 10.442

Quantity of RDT&E Articles

Note

A. Mission Description and Budget Item Justification

B. Accomplishments/Planned Programs ($ in Millions)

Program Element (PE) 0603639A, Project 694, Medium Caliber Ammunition funds 30x113mm ammunition development and improvement efforts beginning in FY 2018.

Develop 30x113mm self-destructing airburst munitions and qualify 30x113mm linked ammunition for ground vehicles. Increase precision and lethality capability to
defeat personnel and materiel targets as well as support the Joint Urgent Operational Need (JUON CC-0558) to counter the rapidly evolving threat of Unmanned Aerial
Systems. This effort will qualify the links for use with existing M788 and M789 ammunition and develop self-destructing and airburst capable munitions fired from the
Lightweight 30x113mm Link Fed Chain Gun. There is no FY 2020 request.

FY 2018

FY 2019

FY 2020

FY 2019 Plans:

airbursting munition.

FY 2019 to FY 2020 Increase/Decrease Statement:
Program will complete testing in FY 2019.

Title: Linked 30x113mm Ammunition Qualification and Airburst Development

Description: Qualify linked 30x113mm ammunition and develop self-destructing and airburst capable munitions.

FY 2019 funds will be used to purchase links and linked ammunition necessary to conduct weapon system integration, testing and
evaluation, and to support the Urgent Materiel Release (UMR) of the 30x113mm self destruct munitions and development of an

8.960

1.435

FY 2019 Plans:
FY 2019 SBIR / STTR Transfer

FY 2019 SBIR / STTR Transfer

Title: FY 2019 SBIR / STTR Transfer

FY 2019 to FY 2020 Increase/Decrease Statement:

0.047

Accomplishments/Planned Programs Subtotals

8.960

1.482

PE 0603639A: Tank and Medium Caliber Ammunition
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

2040/ 4 PE 0603639A / Tank and Medium Caliber 694 | Medium Caliber Ammunition
Ammunition

C. Other Program Funding Summary ($ in Millions)

N/A

Remarks

D. Acquisition Strategy

An other transaction agreement (OTA) contract will be used to purchase links for the 30x113mm ammunition. Linked ammunition deliveries will be synchronized with test
schedules for ammunition/weapon qualification and Remote Weapon Station (RWS)/vehicle system integration. Ammunition qualification tests and weapon qualification
tests will be conducted in FY 2019. Purchase of linked M788 and M789 cartridges will transition to competitive procurement by FY 2020. Efforts to develop a self-
destructing airburst capable munition and a guided 30x113mm munition will also be conducted.

E. Performance Metrics
N/A
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

2040/ 4 PE 0603639A / Tank and Medium Caliber 694 | Medium Caliber Ammunition
Ammunition
. _— FY 2020 FY 2020 FY 2020
Product Development ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
30x113mm Self Destruct Norihrop Grumman
and Airburst Ammo C/CPFF . v - 7.771| Aug 2018 0.635| Jan 2019 - - - 0.000 8.406 -
(NGIS) : Plymouth,
Development Contract
MN
Northrop Grumman
30x113mm Linked Ammo Innovation Systems
Development Contract C/CPFF (NGIS) : Plymouth, . 0.052 Aug 2018 ) ) . ) 0.000 0.052 .
MN
Electronics
30x113mm Ammo Fuze Development
Development C/CPFF Corporation (EDC) : - 0.207| Jun 2018 - - - - 0.000 0.207 -
Columbia, MD
Program Manager D
Maneuver Ammunition MIPR m" MAS : Picatinny, - 0.230| Oct 2017 - - - - 0.000|  0.230 -
Systems (PM MAS)
FY 2019 SBIR/STTR TBD |TBD:TBD . . 0.047 . . - | oo000| 0047 .
Transfer
Subtotal - 8.260 0.682 - - - 0.000 8.942 N/A
. T FY 2020 FY 2020 FY 2020
Support ($ in Millions) FY 2018 FY 2019 Base 0co Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
30x113mm Ammo Armament Research
Armament Research Development and
Development and MIPR | Engineering Center - - 0.200| Nov 2018 - - - 0.000 0.200 -
Engineering Center (ARDEC) : Picatinny,
(ARDEC) NJ
Subtotal - - 0.200 - - - 0.000 0.200 N/A
PE 0603639A: Tank and Medium Caliber Ammunition UNCLASSIFIED ”
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name) Project (Number/Name)

2040/ 4 PE 0603639A / Tank and Medium Caliber 694 | Medium Caliber Ammunition
Ammunition
. . — FY 2020 FY 2020 FY 2020
Test and Evaluation ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Proximity Ammo Aberdeen Testing
D yAr MIPR | Center (ATC) : - - 0.300| Jul 2019 - - - 0.000 0.300 -
emonstration
Aberdeen, MD
Yuma Test Center
Self Destruct Safety MIPR | (YTC): Aberdeen, ; 0.700| Dec 2018 ; ; ; ; 0.000|  0.700 ;
Certification Testing MD
Self Destruct Ammo Yuma Test Center
. . MIPR | (YTC) : Aberdeen, - - 0.300| Jun 2019 - - - 0.000 0.300 -
System Integration Testing MD
Subtotal - 0.700 0.600 - - - 0.000 1.300 N/A
Target
Prior FY 2020 FY 2020 FY 2020 | Cost To Total Value of
Years FY 2018 FY 2019 Base oco Total |Complete| Cost Contract
Project Cost Totals - 8.960 1.482 - - - 0.000 10.442 N/A
Remarks
PE 0603639A: Tank and Medium Caliber Ammunition UNCLASSIFIED -
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Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

Event Name

2040/ 4 PE 0603639A / Tank and Medium Caliber 694 | Medium Caliber Ammunition
Ammunition
FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024

20x113mm Ammo Development Contract Award

20x113mm Ammo Development

20x113mm Proximity Ammo Demonstration

20x113mm Self Destruct Safety Certification Test

20x113mm Self Destruct System Integration Testing

30x113mm Self Destruct Ammo Urgent Material Release

1] 2] 3] al1]a]ls]al1]l2]s3]ala]lals]ala]a]ls]a

Frox Ammo Demo

pestruct Safety Cert

m Self Destruct Integratign Testing

rm Selif Destruct UMR
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Exhibit R-4A, RDT&E Schedule Details: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity
2040/ 4

Ammunition

R-1 Program Element (Number/Name)
PE 0603639A / Tank and Medium Caliber

Project (Number/Name)

694 | Medium Caliber Ammunition

Schedule Details

Start End
Events Quarter Year Quarter Year
30x113mm Ammo Development Contract Award 4 2018 4 2018
30x113mm Ammo Development 4 2018 3 2019
30x113mm Proximity Ammo Demonstration 4 2019 4 2019
30x113mm Self Destruct Safety Certification Test 2 2019 3 2019
30x113mm Self Destruct System Integration Testing 3 2019 4 2019
30x113mm Self Destruct Ammo Urgent Material Release 4 2019 4 2019
PE 0603639A: Tank and Medium Caliber Ammunition UNCLASSIFIED =
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
2040/ 4 PE 0603639A / Tank and Medium Caliber |BQ4 | 1565mm Artillery Propulsion XM654
Ammunition
COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years | FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost

BQ4: 1556mm Artillery Propulsion - 0.000 0.000 7.200 - 7.200 0.000 0.000 0.000 0.000 0.000 7.200
XM654
Quantity of RDT&E Articles - - - - - - - - - -
Note

In FY 2020, this Project will transition from Budget Activity 03, PE 0603004A, Project 232, Advanced Lethality & Survivability Demo. This Project is not a New Start.

A. Mission Description and Budget Item Justification

The XM654E2 Supercharge is a unitary top-zone 155mm propelling charge optimized and required for use with 58-caliber XM907E2 Extended Range Cannon with
Slide-block breech for use with the XM1299 Extended Range Cannon Atrtillery (ERCA) Self-propelled Howitzer (SPH). It will achieve lethality overmatch at ranges of
approximately 70km from XM907E2 Extended Range Cannon with developmental extended range projectiles, and will increase range with legacy projectiles by thirty
percent. The XM654E2 Supercharge is composed of combustible cases with integral metal Stub Case utilizing existing electrically initiated Tank Primer and advanced
artillery propellant. Knowledge points will determine compatibility with automated ammunition handling systems. FY 2020 funds will support design risk reduction and
prototype maturation towards Engineering Manufacturing and Development (EMD) to support ERCA SPH Increment 2 and in support of the Army's modernization
priorities in support of the National Defense Strategy.

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019 FY 2020
Title: 155mm Atrtillery Propulsion XM654 Supercharge - - 7.200

Description: Unitary top-zone propelling charge for XM907E2 Extended Range Cannon with Slide-block breech for use with
ERCA INC 2 to regain range overmatch for 155mm artillery.

FY 2020 Plans:

Perform charge establishment and charge uniformity in preparation for ballistic testing including preliminary blast overpressure
and charge verification across operational temperatures. Perform packaging rough handling testing. Evaluate risk reduction
activities prior to Milestone B.

FY 2019 to FY 2020 Increase/Decrease Statement:
Increase in funds from FY 2019 to FY 2020 due to continuation of XM654E2 Supercharge efforts from Science & Technology
(S&T) for risk reduction and prototype maturation. This Project is not a New Start.

Accomplishments/Planned Programs Subtotals - - 7.200

PE 0603639A: Tank and Medium Caliber Ammunition UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
2040/ 4 PE 0603639A / Tank and Medium Caliber |BQ4 | 1565mm Artillery Propulsion XM654
Ammunition
C. Other Program Funding Summary ($ in Millions)
FY 2020 FY 2020 FY 2020 Cost To
Line ltem FY 2018 FY 2019 Base oco Total FY 2021 FY 2022 FY 2023 FY 2024 Complete Total Cost
* 232: Advanced Lethality 99.265 70.340 0.000 - 0.000 - - - - 0.000 169.605
& Survivability Demo

Remarks

In FY 2020, this Project will transition from Budget Activity 03, PE 0603004A, Project 232, Advanced Lethality & Survivability Demo. This Project is not a New Start.
In FY 2021, this Project will transition to Budget Activity 05, PE 0604802A Project BQ3, 155mm Artillery Propulsion XM654. A Procurement Ammunition, Army funding
line will be established in FY 2025.

D. Acquisition Strategy

The XM654E2 Supercharge Technology Maturation and Risk Reduction (TMRR) effort will consist of critical technology prototyping, testing, and demonstration. The
Project will utilize the Defense Ordnance Technology Consortium (DOTC) Other Transaction Agreement (OTA) for the integration of components such as propellant,
combustible case, igniter and stub case into developmental extended range projectiles and fuzes. After achieving Milestone B, the XM654E2 Supercharge Project will
conduct competitive Engineering Manufacturing and Development (EMD) tasks aimed at meeting the validated requirement in preparation for Low Rate Initial Production
(LRIP).

E. Performance Metrics
N/A
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

2040/ 4 PE 0603639A / Tank and Medium Caliber |BQ4 | 1565mm Artillery Propulsion XM654
Ammunition
. . - FY 2020 FY 2020 FY 2020
Management Services ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Office of the Project
Manager (PM)
Program Management Various | Combat Ammunition - - 0.150| Oct 2019 - 0.150 0.000 0.150 -
Systems (CAS) :
Picatinny Arsenal, NJ
Subtotal - - 0.150 - 0.150 0.000 0.150 N/A
Remarks
Program Management includes Supercharge travel and milestone documentation support.
. T FY 2020 FY 2020 FY 2020
Product Development ($ in Millions) Y 2018 EY 2019 Base 0cO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Iltem & Type | Activity & Location Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
DoD Ordnance
Supercharge Prototype Technology
Hardware MIPR Consortium (DOTC) : - - 1.339| Oct 2019 - 1.339 0.000 1.339 -
TBD
DoD Ordnance
Developmental Projectile/ Technology ) ) ) )
Fuze Hardware MIPR Consortium (DOTC) : 1.030| Oct 2019 1.030 0.000 1.030
TBD
Subtotal - - 2.369 - 2.369 0.000 2.369 N/A
: ar FY 2020 FY 2020 FY 2020
Support ($ in Millions) FY 2018 FY 2019 Base 0co Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Armament Research
Development
Engineering Support MIPR | Engineering Center - - 4.281| Oct 2019 - 4.281 0.000 4.281 -
(ARDEC) : Picatinny
Arsenal, NJ
PE 0603639A: Tank and Medium Caliber Ammunition UNCLASSIFIED —
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

2040/ 4 PE 0603639A / Tank and Medium Caliber |BQ4 | 1565mm Artillery Propulsion XM654
Ammunition
. - FY 2020 FY 2020 FY 2020
Support ($ in Millions) FY 2018 FY 2019 Base oco Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Subtotal - - 4.281 - 4.281 0.000 4.281 N/A
Remarks
Engineering support required for ongoing XM654E2 design risk reduction and prototype maturation efforts.
. . — FY 2020 FY 2020 FY 2020
Test and Evaluation ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Army Test &
Supercharge Prototype Evaluation ) ) ) i
Testing MIPR Command (ATEC) : 0.400| Oct 2019 0.400 0.000 0.400
Yuma, AZ
Subtotal - - 0.400 - 0.400 0.000 0.400 N/A
Target
Prior FY 2020 FY 2020 FY 2020 | Cost To Total Value of
Years FY 2018 FY 2019 Base oco Total |Complete| Cost Contract
Project Cost Totals - 0.000 7.200 - 7.200 0.000 7.200 N/A
Remarks
PE 0603639A: Tank and Medium Caliber Ammunition UNCLASSIFIED —
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Exhibit R-4, RDT&E Schedule Profile: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

Event Name

20401/ 4 PE 0603639A / Tank and Medium Caliber |BQ4 | 155mm Atrtillery Propulsion XM654
Ammunition
FY 2018 FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024

Supercharge Prototyping

Supercharge Prototype Testing

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

1] 2] 3] a

Prototyping

Testing
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Exhibit R-4A, RDT&E Schedule Details: PB 2020 Army ‘Date: March 2019

Appropriation/Budget Activity
2040/ 4

R-1 Program Element (Number/Name)
PE 0603639A I Tank and Medium Caliber
Ammunition

Project (Number/Name)
BQ4 | 155mm Atrtillery Propulsion XM654

Schedule Details

Start End
Events Quarter Year Quarter Year
Supercharge Prototyping 1 2020 4 2020
Supercharge Prototype Testing 1 2020 4 2020
PE 0603639A: Tank and Medium Caliber Ammunition UNCLASSIFIED —
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army ‘Date: March 2019
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
2040/ 4 PE 0603639A | Tank and Medium Caliber |EB8 | OWL for Small Caliber Ammunition
Ammunition
COST ($ in Millions) Prior FY 2020 | FY 2020 | FY 2020 Cost To Total
Years | FY 2018 | FY 2019 Base oco Total FY 2021 | FY 2022 | FY 2023 | FY 2024 |Complete| Cost

EB8: OWL for Small Caliber - 4.097 2174 2.000 - 2.000 0.000 0.000 0.000 0.000 0.000 8.271
Ammunition
Quantity of RDT&E Articles - - - - - - - - - -
Note

The small caliber One Way Luminescence (OWL) technology applies to multiple calibers. In FY 2019, Budget Activity 4 (BA4) Program Element (PE) 0603639A, Project
EB8, 7.62mm OWL transitions to Budget Activity 5 (BA5) PE 0604802A, Project EP4, 7.62mm OWL. In FY 2021, BA4 PE 0603639A, Project EB8, 5.56mm OWL
transitions to BA5 PE 0604802A, Project EP4, 5.56mm OWL

A. Mission Description and Budget Item Justification

The One Way Luminescence (OWL) project is a critical technology development in response to the 7.62mm and 5.56mm Families of Ammunition Capabilities
Development Documents (CDD) and .50 caliber munitions CDD. Current small caliber ammunition tracer rounds are a pyrotechnic tracer mix which allows enemy forces
to see the trace round and track its trajectory back to the shooter. The OWL project's objective is to develop and field a full day/night tracer round to replace the current
pyrotechnic cartridges with trace cartridges that are only visible to the shooter and soldiers in close proximity, increasing soldier survivability. 7.62mm and 5.56mm are
the immediate focus followed by a similar development strategy for .50 caliber cartridges. FY 2020 funding supports continued testing and evaluation of the 5.56mm
OWL prototype solutions in order to mature the Technology Readiness Level (TRL).

B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019 FY 2020
Title: Technology Maturation and Risk Reduction (TMRR) 4.097 2.104 2.000

Description: One Way Luminescence (OWL) will develop and demonstrate a full day/night tracer technology that eliminates the
shortcomings of current legacy tracers.

FY 2019 Plans:

FY 2019 efforts will continue activities to mature 5.56mm Technology Readiness Level (TRL). The 5.56mm efforts include
development, procurement, and testing of multiple competing prototype solutions to reduce risk in meeting user requirements.
Funding will also support exploring implementation of OWL technology in .50 Caliber and other small caliber ammunition.

FY 2020 Plans:

FY 2020 efforts will continue activities to mature 5.56mm Technology Readiness Level (TRL). Plans include testing 5.56mm

prototype solutions in preparation for TRL 6. Evaluate .50 Caliber and other small caliber ammunition OWL technology/prototype
ammunition and mature TRLs.

FY 2019 to FY 2020 Increase/Decrease Statement:
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Exhibit R-2A, RDT&E Project Justification: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

Remarks

D. Acquisition Strategy

E. Performance Metrics
N/A

Budget Activity 5 (BA5) Program Element (PE) 0604802A, Project EP4

20401/4 PE 0603639A / Tank and Medium Caliber  |EB8 | OWL for Small Caliber Ammunition
Ammunition
B. Accomplishments/Planned Programs ($ in Millions) FY 2018 FY 2019 FY 2020
Technology maturation of the 5.56mm OWL started in FY 2018. The FY 2020 funding furthers the planned development of the
5.56mm and other small caliber OWL technology.
Title: FY 2019 SBIR / STTR Transfer - 0.070 -
FY 2019 Plans:
FY 2019 SBIR / STTR Transfer
FY 2019 to FY 2020 Increase/Decrease Statement:
FY 2019 SBIR / STTR Transfer
Accomplishments/Planned Programs Subtotals 4.097 2.174 2.000
C. Other Program Funding Summary ($ in Millions)
FY 2020 FY 2020 FY 2020 Cost To
Line Item FY 2018 FY 2019 Base (o] o] 0) Total FY 2021 FY 2022 FY 2023 FY 2024 Complete Total Cost
* EP4: One-Way Luminescence - 6.077 8.547 - 8.547 12.391 5.387 6.500 3.000 0.000 41.902
for Small Caliber Ammo

The One Way Luminescence (OWL) technology will be integrated into the M80A1 trace ammunition production. The OWL concept will be developed through
Government and Industry prototyping efforts. A Technology Readiness Assessment (TRA) was conducted in FY 2015 and FY 2016 to measure the progress of the
designs. The FY 2017 and FY 2018 TRAs were conducted to evaluate the Industry and Government concepts in order to proceed with the 7.62mm Engineering
and Manufacturing Development (EMD) in FY 2019. The 5.56mm and .50 caliber cartridges will follow the 7.62mm schedule with Engineering and Manufacturing
Development (EMD) scheduled to commence in FY 2021 for the 5.56mm variant. The new 5.56mm tracer cartridges will replace the legacy 5.56mm M856A1 tracer.

PE 0603639A: Tank and Medium Caliber Ammunition
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2020 Army

\Date: March 2019

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

20401/4 PE 0603639A / Tank and Medium Caliber  |EB8 | OWL for Small Caliber Ammunition
Ammunition
. - FY 2020 FY 2020 FY 2020
Product Development ($ in Millions) FY 2018 FY 2019 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Categ