UNCLASSIFIED

Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Army

Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name)
2040: Research, Development, Test & Evaluation, Army | BA 5: System PE 0604854A | Artillery Systems - EMD
Development & Demonstration (SDD)

COST ($ in Millions) Prior FY 2021 | FY 2021 | FY 2021 Cost To Total

Years | FY 2019 | FY 2020 Base oco Total FY 2022 | FY 2023 | FY 2024 | FY 2025 |Complete| Cost

Total Program Element - 1.722 10.732 11.611 - 11.611 35.263 7.988 4.871 17.436| Continuing| Continuing
509: LIGHTWEIGHT 155M - 1.722 7.632 0.000 - 0.000 0.000 0.000 0.000 0.000 0.000 9.354
HOWITZER
HB6: Mobile 155MM Howitzer - 0.000 3.100 11.611 - 11.611 35.263 7.988 4.871 17.436| Continuing| Continuing

Note
Project 509 LIGHTWEIGHT 155M HOWITZER funding decrease from Fiscal Year (FY) 2020 to FY 2021 is the result of the completion of the operational demonstration
of the M777 Extended Range Howitzer.

A. Mission Description and Budget Item Justification
This program element encompasses engineering and manufacturing development for artillery weapons systems.

Project 509 supports the Lightweight 155mm Howitzer (LW155), also known as the M777A2, which is a Joint Service program between the United States Marine Corps
(USMC) and US Army which provides direct, reinforcing, general support fires to maneuver forces and direct support artillery. The LW155 was first introduced into the
USMC in April 2005 and the Marines have fielded the howitzer to all active units. The Army fielded the howitzer to its Stryker Brigade Combat teams (SBCT), Fires
Brigades, National Guard and Infantry Brigade Combat Teams (IBCT). The LW155 fires unassisted projectiles to a range of 30 kilometers (km) and assisted projectiles
to 40km. It is a successful joint service program between the USMC and US Army working together to develop, produce, field, and sustain the howitzer. The howitzer
will be going through obsolescent replacement of electronic components in its digital fire control system, since it has been in the field for more than ten years.

Current development efforts are focused on extending the range of the LW155 to reduce the threat of being out ranged by potential adversaries and meeting the
range key performance parameter objective distance (greater than 40km) as stated in the Joint US Army, USMC Operational Requirements Document (JORD) for
Advanced Towed Cannon System, but deferred during Engineering Manufacturing and Development due to technology maturity, cost and schedule. The USMC and
US Army are leveraging technology being developed as part of the Extended Range Cannon Artillery (ERCA) program by the US Army. The ERCA program is a suite
of technologies, cannon, ammunition and fire control, to increase the range of cannon artillery to exceed peer competitors range (greater than 70km). An operational
demonstration of the M777 Extended Range (M777ER) howitzer will be conducted at the end of FY 2020 to assess the performance of best available projectiles and
objective hardware of M777ER howitzer.

Project HB6 supports the mobile howitzer program. The Mobile 155mm Howitzer is a Self-Propelled, 155mm Wheeled Howitzer that provides lethal, proactive counter-
fire essential for the survivability of the maneuver formations and other close support fires as required. The Mobile Howitzer improves the Field Artillery Battalion's ability
to maintain pace with its supporting maneuver formations and survive against responsive, counter-fire from near-peer threats with rapid displacement and emplacement
times. The mobile howitzer will improve tactical mobility and system survivability compared to existing towed howitzer systems. Development efforts, prototyping

and evaluations will focus on attributes such as improved emplacement and displacement times, driving speed, and crew protection capabilities, all without sacrificing
lethality versus existing towed howitzer systems. Program activities in FY 2021 will be focused on using Cooperative Research and Development Agreements
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Army

Date: February 2020

Appropriation/Budget Activity
2040: Research, Development, Test & Evaluation, Army | BA 5: System
Development & Demonstration (SDD)

R-1 Program Element (Number/Name)
PE 0604854A | Artillery Systems - EMD

assessment of mobility, survivability and transportability.

B. Program Change Summary ($ in Millions)
Previous President's Budget
Current President's Budget

» Congressional General Reductions
» Congressional Directed Reductions
» Congressional Rescissions

» Congressional Adds

» Congressional Directed Transfers

* SBIR/STTR Transfer
» Adjustments to Budget Years

Change Summary Explanation

FY 2019

1.779 15.832 7.626
1.722 10.732 11.611
Total Adjustments -0.057 -5.100 3.985

* Reprogrammings -0.057 -

FY 2020 FY 2021 Base

- -5.100

- - 3.985

FY 2021 OCO

(CRADASs) to evaluate vendor mobile howitzer systems against system requirements. Evaluation will include safety testing, US ammunition compatibility testing, and

FY 2021 Total

- 7.626
- 11.611
- 3.985

- 3.985

The increase in FY 2021 funding is due to ramp up from risk testing in FY 2020 to full testing and bid sample test occurring in FY 2021.

PE 0604854A: Artillery Systems - EMD
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Exhibit R-2A, RDT&E Project Justification: PB 2021 Army ‘Date: February 2020

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

2040/5 PE 0604854A | Artillery Systems - EMD 509 | LIGHTWEIGHT 155M HOWITZER
COST (§ in Millions) Prior FY 2021 | FY 2021 | FY 2021 Cost To Total

Years | FY 2019 | FY 2020 Base oco Total FY 2022 | FY 2023 | FY 2024 | FY 2025 |Complete| Cost

509: LIGHTWEIGHT 155M - 1.722 7.632 0.000 - 0.000 0.000 0.000 0.000 0.000 0.000 9.354

HOWITZER

Quantity of RDT&E Articles - - - - - - - - - -

Note

Funding decrease from Fiscal Year (FY) 2020 to FY 2021 is the result of the completion of the operational demonstration of the M777 Extended Range Howitzer.

A. Mission Description and Budget Item Justification

The Lightweight 155 millimeter (mm) Howitzer (LW155), also known as the M777A2, is a Joint Service program between the United States Marine Corps (USMC) and
United States Army which provides direct, reinforcing, general support fires to maneuver forces and direct support artillery. The LW155 was first introduced into the
USMC in April 2005 and the Marines have fielded the howitzer to all active units. The Army fielded the howitzer to its Stryker Brigade Combat teams (SBCT), Fires
Brigades, National Guard and Infantry Brigade Combat Teams (IBCT). The LW155 saw extensive action in Afghanistan, receiving high marks for its performance. It
replaces all howitzers in all USMC missions and replaces the M198 howitzer as the general support artillery for light forces in the Army. The LW155 fires unassisted
projectiles to a range of 30 kilometers (km) and assisted projectiles to 40km. The addition of the digital fire control system enables the weapon to program and fire the
improved Excalibur precision-guided munitions to ranges in excess of 40km with better than 10-meter Circular Error Probable (CEP) accuracy. The LW155 is the first
ground combat system whose major structures are made of high strength titanium alloy and the system makes extensive use of hydraulics to operate the breech, load
tray, recoil and wheel arms. It is a successful joint service program between the USMC and United States Army working together to develop, produce, field, and sustain
the howitzer. The howitzer will be going through obsolescent replacement of electronic components in its digital fire control system, since it has been in the field for
more than ten years.

Production and fielding of the LW155 concluded and entered into the Sustainment Life Cycle Phase. Current development efforts are focused on extending the range of
the LW155 to reduce the threat of being out ranged by potential adversaries and meeting the range key performance parameter objective distance (greater than 40km)
as stated in the Joint United States Army, USMC Operational Requirements Document (JORD) for Advanced Towed Cannon System, but deferred during Engineering
Manufacturing and Development due to technology maturity, cost and schedule. The USMC and United States Army are leveraging technology being developed as

part of the Extended Range Cannon Artillery (ERCA) program by the United States Army. The ERCA program is a suite of technologies, cannon, ammunition and fire
control, to increase the range of cannon artillery to exceed peer competitors range (greater than 70km). An operational demonstration of the M777 Extended Range
(M777ER) howitzer will be conducted at the end of FY 2020 to assess the performance of best available projectiles and objective hardware of M777ER howitzer.

B. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021

Title: Management Services 0.204 - -
Description: Funding supports management services within the Program Management Office, Towed Artillery Systems

Title: Product Development 1.518 5.459 -
PE 0604854A: Artillery Systems - EMD UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2021 Army

‘Date: February 2020

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

Project (Number/Name)

20401/5 PE 0604854A | Artillery Systems - EMD 509 | LIGHTWEIGHT 155M HOWITZER
B. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021
Description: Funds engineering support from the Armaments Research Development and Engineering Center

FY 2020 Plans:

Funding supported the integration of enhanced structural components and recoil system components into the M777 Extended

Range (M777ER) howitzer for the Operational Assessment. Also, funding supported Digital Fire Control System software update

to include firing tables updates for new projectiles and corresponding NATO Ballistic Kernel integration.

FY 2020 to FY 2021 Increase/Decrease Statement:

Funding decrease from FY 2020 to FY 2021 is the result of the completion of the operational demonstration of the M777 Extended

Range Howitzer.

Title: Opertional Assessment - 1.827
Description: Funding will support operational assessment of M777 Extended Range Howitzer in a controlled test environment.

FY 2020 Plans:

Funding supported the Operational Assessment of the M777ER scheduled for 4th Quarter FY 2020. Operational Assessment

evaluated transportability and mobility of production-representative M777ER hardware and measured range of best available

projectiles.

FY 2020 to FY 2021 Increase/Decrease Statement:

Funding decrease from FY 2020 to FY 2021 is the result of the completion of the operational demonstration of the M777 Extended

Range Howitzer.

Title: FY 2020 SBIR/STTR Transfer - 0.346
Description: Funding transferred in accordance with Title 15 USC 638

FY 2020 Plans:

Funding transferred in accordance with Title 15 USC 638

FY 2020 to FY 2021 Increase/Decrease Statement:

Funding transferred in accordance with Title 15 USC 638

Accomplishments/Planned Programs Subtotals 1.722 7.632
C. Other Program Funding Summary ($ in Millions)
FY 2021 FY 2021 FY 2021 Cost To
Line Item FY 2019 FY 2020 Base (0] 0] 0) Total FY 2022 FY 2023 FY 2024 FY 2025 Complete Total Cost
» GZ1700: M777 Mods 3.086 2.367 10.983 - 10.983 - - - - Continuing Continuing
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Exhibit R-2A, RDT&E Project Justification: PB 2021 Army ‘Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
2040/5 PE 0604854A | Artillery Systems - EMD 509 | LIGHTWEIGHT 155M HOWITZER
C. Other Program Funding Summary ($ in Millions)
FY 2021 FY 2021 FY 2021 Cost To
Line Iltem FY 2019 FY 2020 Base (0]o{0) Total FY 2022 FY 2023 FY 2024 FY 2025 Complete Total Cost

Remarks
Procurement funding supports active retrofits and hardware refresh for previously contracted Digital Fire Control System components, addressing obsolescence.

D. Acquisition Strategy

Production and fielding of the M777A2 has concluded and has now entered into the Sustainment Life Cycle Phase. Current Research Development Test & Evaluation
(RDTE) efforts are focused on extending the range of the M777A2 to reduce the threat of being out ranged by potential adversaries and meeting the range key
performance parameter objective distance (>40 KM) as stated in the Joint US Army, USMC JORD for Advanced Towed Cannon System, but deferred during
Engineering Manufacturing and Development due to technology maturity, cost and schedule. The USMC and US Army are leveraging technology being developed as
part of the ERCA program by the US Army. The ERCA program is a suite of technologies, cannon, ammunition and fire control, to increase the range of cannon artillery
to exceed peer competitors range (>70KM). An operational demonstration of the M777 Extended Range howitzer will be conducted at the end of FY 2020 to support the
decision point for procurement in support of an Urgent Materiel Release.
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2021 Army

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

20401/5 PE 0604854A | Artillery Systems - EMD 509 | LIGHTWEIGHT 155M HOWITZER
. . _— FY 2021 FY 2021 FY 2021
Management Services ($ in Millions) FY 2019 FY 2020 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
Program Management Sub Allot Ma.nagement To“_'ed 0.794 0.204 | Nov 2018 - - - - 0.000 0.998 | Continuing
Artillery Systems :
Picatinny Arsenal, NJ
FY 2020 SBIR/STTR TBD Various : Various - - 0.346 - - - 0.000 0.346 -
Transfer
Subtotal 0.794 0.204 0.346 - - - 0.000 1.344 N/A
. e FY 2021 FY 2021 FY 2021
Product Development ($ in Millions) FY 2019 EY 2020 Base 0c0 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
Armaments
Engineering mipR | Research & , 6.956 1.518| Nov 2018 5.459| Nov 2019 - - - 0.000|  13.933 | Continuing
Developmet Center :
Picatinny Arsenal, NJ
Long Lead Protot MIpR | Watervliet Arsenal 1.920 - - - - - 0.000|  1.920|Continuin
ong Lead Frololypes Watervliet, NY : : : ontinuing
Subtotal 8.876 1.518 5.459 - - - 0.000 15.853 N/A
Remarks
FY 2020 increase funds the operational assessment of the M777 Extended Range (M777ER) howitzer for the Army's modernization Long Range Precision Fires.
. . i FY 2021 FY 2021 FY 2021
Test and Evaluation ($ in Millions) FY 2019 EY 2020 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 &
Operational Assessment mipr | Evaluation - - 1.827| Jul 2020 - - - 0.000 1.827| Continuing
Command : Yuma,
AZ
Subtotal - - 1.827 - - - 0.000 1.827 N/A
PE 0604854A: Artillery Systems - EMD UNCLASSIFIED
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2021 Army

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

20401/5 PE 0604854A | Artillery Systems - EMD 509 | LIGHTWEIGHT 155M HOWITZER
. . - FY 2021 FY 2021 FY 2021
Test and Evaluation ($ in Millions) FY 2019 FY 2020 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
Remarks
FY2020 increase funds test center costs in support of the Operational Assessment at Yuma Test Center.
Target
Prior FY 2021 FY 2021 FY 2021 | Cost To Total Value of
Years FY 2019 FY 2020 Base oco Total |Complete| Cost Contract
Project Cost Totals 9.670 1.722 7.632 - - - 0.000 19.024 N/A
Remarks
PE 0604854A: Artillery Systems - EMD UNCLASSIFIED
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Exhibit R-4, RDT&E Schedule Profile: PB 2021 Army

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

20401/5 PE 0604854A | Artillery Systems - EMD 509/ LIGHTWEIGHT 155M HOWITZER
FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 FY 2025
Event Name
1] 2] s3] al a2l sl alale]ls]alalalslalalels]ala]la]ls]lala]lals]a
NS0T Common Cannon Assembly Support
Chjective M77TER Design, Analysis & Drawings
Chjective M77TER Component Fabrication
Frototype Hardware Integration
Cperational Demonstration -
PE 0604854A: Artillery Systems - EMD UNCLASSIFIED
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Exhibit R-4A, RDT&E Schedule Details: PB 2021 Army ‘Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
2040/5 PE 0604854A | Artillery Systems - EMD 509 | LIGHTWEIGHT 155M HOWITZER

Schedule Details

Start End
Events Quarter Year Quarter Year
XM907 Common Cannon Assembly Support 1 2015 2 2019
Objective M777ER Design, Analysis & Drawings 1 2015 1 2019
Objective M777ER Component Fabrication 2 2018 3 2019
Prototype Hardware Integration 1 2019 3 2020
Operational Demonstration 4 2020 4 2020

PE 0604854A: Artillery Systems - EMD UNCLASSIFIED
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Exhibit R-2A, RDT&E Project Justification: PB 2021 Army

‘Date: February 2020

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

Project (Number/Name)

20401/5 PE 0604854A | Artillery Systems - EMD HB6 | Mobile 155MM Howitzer
COST ($ in Millions) Prior FY 2021 | FY 2021 | FY 2021 Cost To Total
Years | FY 2019 | FY 2020 Base oco Total FY 2022 | FY 2023 | FY 2024 | FY 2025 |Complete| Cost
HB6: Mobile 155MM Howitzer - 0.000 3.100 11.611 - 11.611 35.263 7.988 4.871 17.436| Continuing| Continuing

Quantity of RDT&E Articles - - - - - - - -

A. Mission Description and Budget Item Justification

of vendor mobile howitzer systems against system requirements.

Project HB6 supports the mobile howitzer program. The Mobile 155 millimeter (mm) Howitzer is a Self-Propelled, 155mm Wheeled Howitzer that provides lethal,
proactive counter-fire essential for the survivability of the maneuver formations and other close support fires as required. The Mobile Howitzer improves the Field
Artillery Battalion's ability to maintain pace with its supporting maneuver formations and survive against responsive, counter-fire from near-peer threats with rapid
displacement and emplacement times. The mobile howitzer will improve tactical mobility and system survivability compared to existing towed howitzer systems.
Development efforts, prototyping and evaluations will focus on attributes such as improved emplacement and displacement times, driving speed, and crew protection
capabilities, all without sacrificing lethality versus existing and future towed howitzer systems. Program activities in Fiscal Year (FY) 2021 will be focused on evaluation

B. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021
Title: Mobile Howitzer Analysis - 2.959 -
Description: Conducts analysis of prototype and existing mobile howitzers.

FY 2020 Plans:

Funding conducted the analysis of prototype and existing mobile howitzers and evaluate systems based on mobility and

survivability attributes. Suitable systems were further assessed in an operational environment.

FY 2020 to FY 2021 Increase/Decrease Statement:

Funding decrease is the result of proceeding into testing of mobile systems.

Title: Testing and Engineering Support - - 9.226
Description: Live fire testing of Mobile Howitzer and associated engineering support.

FY 2021 Plans:

Funding will provide range time for United States (US) ammunition compatibility testing and system safety release to mature

systems for operational evaluation.

FY 2020 to FY 2021 Increase/Decrease Statement:

Funding increase is due to ramp up from risk reduction testing to full testing in FY 2021.

Title: Bid Sample Test - - 2.385
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Exhibit R-2A, RDT&E Project Justification: PB 2021 Army

‘Date: February 2020

Appropriation/Budget Activity
20401/5

R-1 Program Element (Number/Name)
PE 0604854A | Artillery Systems - EMD

Project (Number/Name)
HB6 | Mobile 155MM Howitzer

B. Accomplishments/Planned Programs ($ in Millions)

FY 2019

FY 2020

FY 2021

Operational Needs Statement (ONS).

FY 2021 Plans:

FY 2020 to FY 2021 Increase/Decrease Statement:

Description: Funding will support engineering and operational evaluation of Mobile Howitzer vendor systems against the

Funding will support engineering and operational evaluation of Mobile Howitzer vendor systems.

Funding increase is the result of mobile howitzer bid sample test occurring in FY 2021.

Title: FY 2020 SBIR/STTR Transfer

Description: Funding transferred in accordance with Title 15 USC 638
FY 2020 Plans:

Funding transferred in accordance with Title 15 USC 638

FY 2020 to FY 2021 Increase/Decrease Statement:
Funding transferred in accordance with Title 15 USC 638

0.141

Accomplishments/Planned Programs Subtotals -

3.100

11.611

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

D. Acquisition Strategy

The acquisition strategy for the Mobile Howitzer Program is to evaluate existing industry prototypes and fielded systems and assess capability of mobility and
survivability attributes. Evaluation will be conducted by US Army engineers and the Army Test and Evaluation Command.

PE 0604854A: Artillery Systems - EMD
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2021 Army ‘Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
20401/5 PE 0604854A | Artillery Systems - EMD HB6 | Mobile 155MM Howitzer
. . _— FY 2021 FY 2021 FY 2021
Management Services ($ in Millions) FY 2019 FY 2020 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
FY 2020 SBIR/STTR TBD Various : Various - - 0.141 - - - 0.000 0.141 -
Transfer
Subtotal - - 0.141 - - - 0.000 0.141 N/A
. _— FY 2021 FY 2021 FY 2021
Product Development ($ in Millions) FY 2019 FY 2020 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
Combat Capability
Development
Mobile Howitzer Analysis MIPR | Command, - - 2.959| Oct 2019 - - - 0.000 2.959 -
Armaments Center :
Picatinny Arsenal, NJ
Subtotal - - 2.959 - - - 0.000 2.959 N/A
. : o FY 2021 FY 2021 FY 2021
Test and Evaluation ($ in Millions) FY 2019 FY 2020 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
Yuma Test Center /
Combat Capability
Testing and Engineerin Development
9 9 9 MIPR | Command, - - - 9.226| Oct 2020 - 9.226 | Continuing| Continuing -
Support A
rmaments
Center : Yuma, AZ/
Picatinny, NJ
Bid Sample Test MIPR | uma Test Center : - - - 2.385| Jul 2021 - 2.385 0.000 2.385 -
Yuma, AZ
Subtotal - - - 11.611 - 11.611 | Continuing| Continuing N/A
Target
Prior FY 2021 FY 2021 FY 2021 | Cost To Total Value of
Years FY 2019 FY 2020 Base oco Total |Complete| Cost Contract
Project Cost Totals - - | 3.100] 11.611 - | 11.611 | Continuing| Continuing N/A
PE 0604854A: Artillery Systems - EMD UNCLASSIFIED
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2021 Army

‘Date: February 2020

Appropriation/Budget Activity
20401/5

R-1 Program Element (Number/Name)
PE 0604854A | Artillery Systems - EMD

Project (Number/Name)
HB6 | Mobile 155MM Howitzer

Target
Prior FY 2021 FY 2021 FY 2021 | Cost To Total Value of
Years FY 2019 FY 2020 Base oco Total |Complete| Cost Contract
Remarks
PE 0604854A: Artillery Systems - EMD UNCLASSIFIED
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Exhibit R-4, RDT&E Schedule Profile: PB 2021 Army

‘Date: February 2020

Appropriation/Budget Activity
20401/5

R-1 Program Element (Number/Name)
PE 0604854A | Artillery Systems - EMD

Project (Number/Name)
HB6 | Mobile 155MM Howitzer

Event Name

FY 2019

FY 2020

FY 2021

FY 2022

FY 2023

FY 2024

FY 2025

1] 2] 3] a

1] 2] 3] a

1] 2]3] a

1] 2]3] a

1] 2]3] a

1] 2]3] a

1] 2]3] a

Mobile Howitzer Analvsis

Testing and Engineering Support

Cperational Assessment

Bid Sample Test

Frocurement Test Assets

Digital Fire Control Hardware and Software Integration

-

———

PE 0604854A: Artillery Systems - EMD
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Exhibit R-4A, RDT&E Schedule Details: PB 2021 Army

‘Date: February 2020

Appropriation/Budget Activity
20401/5

R-1 Program Element (Number/Name)
PE 0604854A | Artillery Systems - EMD

Project (Number/Name)
HB6 | Mobile 155MM Howitzer

Schedule Details

Start End

Events Quarter Year Quarter Year
Mobile Howitzer Analysis 1 2020 3 2020
Testing and Engineering Support 3 2020 4 2024
Operational Assessment 4 2020 4 2020
Bid Sample Test 3 2021 4 2021
Procurement Test Assets 1 2022 2 2022
Digital Fire Control Hardware and Software Integration 2 2022 4 2025

PE 0604854A: Artillery Systems - EMD
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         Project 509 LIGHTWEIGHT 155M HOWITZER funding decrease from Fiscal Year (FY) 2020 to FY 2021 is the result of the completion of the operational demonstration of the M777 Extended Range Howitzer.
         This program element encompasses engineering and manufacturing development for artillery weapons systems.  

Project 509 supports the Lightweight 155mm Howitzer (LW155), also known as the M777A2, which is a Joint Service program between the United States Marine Corps (USMC) and US Army which provides direct, reinforcing, general support fires to maneuver forces and direct support artillery. The LW155 was first introduced into the USMC in April 2005 and the Marines have fielded the howitzer to all active units. The Army fielded the howitzer to its Stryker Brigade Combat teams (SBCT), Fires Brigades, National Guard and Infantry Brigade Combat Teams (IBCT). The LW155 fires unassisted projectiles to a range of 30 kilometers (km) and assisted projectiles to 40km.  It is a successful joint service program between the USMC and US Army working together to develop, produce, field, and sustain the howitzer.  The howitzer will be going through obsolescent replacement of electronic components in its digital fire control system, since it has been in the field for more than ten years.   

Current development efforts are focused on extending the range of the LW155 to reduce the threat of being out ranged by potential adversaries and meeting the range key performance parameter objective distance (greater than 40km) as stated in the Joint US Army, USMC Operational Requirements Document (JORD) for Advanced Towed Cannon System, but deferred during Engineering Manufacturing and Development due to technology maturity, cost and schedule.  The USMC and US Army are leveraging technology being developed as part of the Extended Range Cannon Artillery (ERCA) program by the US Army.  The ERCA program is a suite of technologies, cannon, ammunition and fire control, to increase the range of cannon artillery to exceed peer competitors range (greater than 70km).  An operational demonstration of the M777 Extended Range (M777ER) howitzer will be conducted at the end of FY 2020 to assess the performance of best available projectiles and objective hardware of M777ER howitzer.

Project HB6 supports the mobile howitzer program.  The Mobile 155mm Howitzer is a Self-Propelled, 155mm Wheeled Howitzer that provides lethal, proactive counter-fire essential for the survivability of the maneuver formations and other close support fires as required.  The Mobile Howitzer improves the Field Artillery Battalion's ability to maintain pace with its supporting maneuver formations and survive against responsive, counter-fire from near-peer threats with rapid displacement and emplacement times.  The mobile howitzer will improve tactical mobility and system survivability compared to existing towed howitzer systems.  Development efforts, prototyping and evaluations will focus on attributes such as improved emplacement and displacement times, driving speed, and crew protection capabilities, all without sacrificing lethality versus existing towed howitzer systems.  Program activities in FY 2021 will be focused on using Cooperative Research and Development Agreements (CRADAs) to evaluate vendor mobile howitzer systems against system requirements. Evaluation will include safety testing, US ammunition compatibility testing, and assessment of mobility, survivability and transportability.
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                     Funding decrease from Fiscal Year (FY) 2020 to FY 2021 is the result of the completion of the operational demonstration of the M777 Extended Range Howitzer.
                     The Lightweight 155 millimeter (mm) Howitzer (LW155), also known as the M777A2, is a Joint Service program between the United States Marine Corps (USMC) and United States Army which provides direct, reinforcing, general support fires to maneuver forces and direct support artillery. The LW155 was first introduced into the USMC in April 2005 and the Marines have fielded the howitzer to all active units. The Army fielded the howitzer to its Stryker Brigade Combat teams (SBCT), Fires Brigades, National Guard and Infantry Brigade Combat Teams (IBCT). The LW155 saw extensive action in Afghanistan, receiving high marks for its performance.  It replaces all howitzers in all USMC missions and replaces the M198 howitzer as the general support artillery for light forces in the Army. The LW155 fires unassisted projectiles to a range of 30 kilometers (km) and assisted projectiles to 40km. The addition of the digital fire control system enables the weapon to program and fire the improved Excalibur precision-guided munitions to ranges in excess of 40km with better than 10-meter Circular Error Probable (CEP) accuracy. The LW155 is the first ground combat system whose major structures are made of high strength titanium alloy and the system makes extensive use of hydraulics to operate the breech, load tray, recoil and wheel arms.  It is a successful joint service program between the USMC and United States Army working together to develop, produce, field, and sustain the howitzer.  The howitzer will be going through obsolescent replacement of electronic components in its digital fire control system, since it has been in the field for more than ten years.   

Production and fielding of the LW155 concluded and entered into the Sustainment Life Cycle Phase.  Current development efforts are focused on extending the range of the LW155 to reduce the threat of being out ranged by potential adversaries and meeting the range key performance parameter objective distance (greater than 40km) as stated in the Joint United States Army, USMC Operational Requirements Document (JORD) for Advanced Towed Cannon System, but deferred during Engineering Manufacturing and Development due to technology maturity, cost and schedule.  The USMC and United States Army are leveraging technology being developed as part of the Extended Range Cannon Artillery (ERCA) program by the United States Army.  The ERCA program is a suite of technologies, cannon, ammunition and fire control, to increase the range of cannon artillery to exceed peer competitors range (greater than 70km).  An operational demonstration of the M777 Extended Range (M777ER) howitzer will be conducted at the end of FY 2020 to assess the performance of best available projectiles and objective hardware of M777ER howitzer.
                     
                         
                             Management Services
                             Funding supports management services within the Program Management Office, Towed Artillery Systems
                             
                                 
                                     0.204
                                     Funding supported management and coordination with the Armaments Research Development and Engineering Center to conduct modeling, simulation, analysis and trade studies to characterize the M777A2 for performance improvements. The data generated from these efforts was used to establish a database to support future technology demonstrations focused on achieving current JORD objective capabilities as well as Force 2025 and Beyond Initiatives.
                                
                            
                        
                         
                             Product Development
                             Funds engineering support from the Armaments Research Development and Engineering Center
                             
                                 
                                     1.518
                                     Funding supported continued modeling, simulation, and analysis to characterize the objective M777A2 extended range design, analysis, and drawings.  Funding provided for the start of objective hardware fabrication of cannon integration components as well as engineering effort to integrate cannon components into howitzer platform.
                                
                            
                             
                                 
                                     5.459
                                     Funding supported the integration of enhanced structural components and recoil system components into the M777 Extended Range (M777ER) howitzer for the Operational Assessment.  Also, funding supported Digital Fire Control System software update to include firing tables updates for new projectiles and corresponding NATO Ballistic Kernel integration.
                                
                                 Funding decrease from FY 2020 to FY 2021 is the result of the completion of the operational demonstration of the M777 Extended Range Howitzer.
                            
                        
                         
                             Opertional Assessment
                             Funding will support operational assessment of M777 Extended Range Howitzer in a controlled test environment.
                             
                                 
                                     1.827
                                     Funding supported the Operational Assessment of the M777ER scheduled for 4th Quarter FY 2020.  Operational Assessment evaluated transportability and mobility of production-representative M777ER hardware and measured range of best available projectiles.
                                
                                 Funding decrease from FY 2020 to FY 2021 is the result of the completion of the operational demonstration of the M777 Extended Range Howitzer.
                            
                        
                         
                             FY 2020 SBIR/STTR Transfer
                             Funding transferred in accordance with Title 15 USC  638
                             
                                 
                                     0.346
                                     Funding transferred in accordance with Title 15 USC  638
                                
                                 Funding transferred in accordance with Title 15 USC  638
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                             M777 Mods
                             
                                 3.086
                                 2.367
                                 10.983
                                 10.983
                                 Continuing
                                 Continuing
                            
                        
                    
                     Procurement funding supports active retrofits and hardware refresh for previously contracted Digital Fire Control System components, addressing obsolescence.
                     Production and fielding of the M777A2 has concluded and has now entered into the Sustainment Life Cycle Phase.  Current Research Development Test & Evaluation (RDTE) efforts are focused on extending the range of the M777A2 to reduce the threat of being out ranged by potential adversaries and meeting the range key performance parameter objective distance (>40 KM) as stated in the Joint US Army, USMC JORD for Advanced Towed Cannon System, but deferred during Engineering Manufacturing and Development due to technology maturity, cost and schedule.  The USMC and US Army are leveraging technology being developed as part of the ERCA program by the US Army.  The ERCA program is a suite of technologies, cannon, ammunition and fire control, to increase the range of cannon artillery to exceed peer competitors range (>70KM).  An operational demonstration of the M777 Extended Range howitzer will be conducted at the end of FY 2020 to support the decision point for procurement in support of an Urgent Materiel Release.
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                             Product Development
                             FY 2020 increase funds the operational assessment of the M777 Extended Range (M777ER) howitzer for the Army's modernization Long Range Precision Fires.
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                             Test and Evaluation
                             FY2020 increase funds test center costs in support of the Operational Assessment at Yuma Test Center.
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                     Project HB6 supports the mobile howitzer program.  The Mobile 155 millimeter (mm) Howitzer is a Self-Propelled, 155mm Wheeled Howitzer that provides lethal, proactive counter-fire essential for the survivability of the maneuver formations and other close support fires as required.  The Mobile Howitzer improves the Field Artillery Battalion's ability to maintain pace with its supporting maneuver formations and survive against responsive, counter-fire from near-peer threats with rapid displacement and emplacement times.  The mobile howitzer will improve tactical mobility and system survivability compared to existing towed howitzer systems.  Development efforts, prototyping and evaluations will focus on attributes such as improved emplacement and displacement times, driving speed, and crew protection capabilities, all without sacrificing lethality versus existing and future towed howitzer systems.   Program activities in Fiscal Year (FY) 2021 will be focused on evaluation of vendor mobile howitzer systems against system requirements.
                     
                         
                             Mobile Howitzer Analysis
                             Conducts analysis of prototype and existing mobile howitzers.
                             
                                 
                                     2.959
                                     Funding conducted the analysis of prototype and existing mobile howitzers and evaluate systems based on mobility and survivability attributes.  Suitable systems were further assessed in an operational environment.
                                
                                 Funding decrease is the result of proceeding into testing of mobile systems.
                            
                        
                         
                             Testing and Engineering Support
                             Live fire testing of Mobile Howitzer and associated engineering support.
                             
                                 
                                     9.226
                                
                                 
                                     9.226
                                     Funding will provide range time for United States (US) ammunition compatibility testing and system safety release to mature systems for operational evaluation.
                                
                                 Funding increase is due to ramp up from risk reduction testing to full testing in FY 2021.
                            
                        
                         
                             Bid Sample Test
                             Funding will support engineering and operational evaluation of Mobile Howitzer vendor systems against the Operational Needs Statement (ONS).
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                                     2.385
                                     Funding will support engineering and operational evaluation of Mobile Howitzer vendor systems.
                                
                                 Funding increase is the result of mobile howitzer bid sample test occurring in FY 2021.
                            
                        
                         
                             FY 2020 SBIR/STTR Transfer
                             Funding transferred in accordance with Title 15 USC  638
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                     The acquisition strategy for the Mobile Howitzer Program is to evaluate existing industry prototypes and fielded systems and assess capability of mobility and survivability attributes.  Evaluation will be conducted by US Army engineers and the Army Test and Evaluation Command.
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