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• Established USC Title 10, Section 4841 

• Mission:  Industrial Preparedness
– Development of enabling manufacturing technology – new processes and equipment – for 

implementation on DoD weapon system production lines

– DoDD 4200.15 states investments should:
• Transition emerging S&T results to acquisition programs
• Improve industrial capabilities in production, 

maintenance, repair and industrial base responsiveness
• Advance manufacturing technology to reduce cost, 

improve performance, and responsiveness

• Execution:
– ManTech Centers of Excellence (COEs)

• POCs: ONR Program Officers / COEs

PE 0603680N –
Manufacturing Technology (ManTech)
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ManTech 101 –
What It Can and Cannot Be Used For

ManTech Requirements (DoD 4200.15, E2.1.3)
– Well-defined DoD requirement for the technology
– Technology demo’d in lab environment 
– Can be delivered in time to meet the requirement
– Results applicable to more than one weapon system, 

component, or end item
– Specific plan to transition, implement, and insert results
– Potential for multiple Component-sponsored investments 

identified
– Investment not duplicative of other activities, both within 

and outside ManTech
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ManTech 101 (cont) –
What It Can and Cannot Be Used For

ManTech Cannot Be Used For:
– Technology push, advancing general science
– Routine application of existing technology
– Implementation of manufacturing technology beyond the first-case application
– Product design (design for production analysis ok)
– Material development or optimization
– Purchase of off-the-shelf equipment (unless a minor portion of the investment 

and required to establish the first-case application of the ManTech 
deliverable)

– Purchase of capital equipment/facilities
– Component/system certification or qualification testing
– Technology proprietary to one company
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CUI

Manufacturing Technology Program
– FY24 Investment Strategy –

WHY IS THIS IMPORTANT
• Platform Affordability – ManTech has a significant role in providing cost savings to major acquisition platforms. 

Close coordination with acquisition program offices and industry ensures implementation on production lines.
• Capability Acceleration – ManTech’s manufacturing expertise allows for rapid manufacturing maturation to benefit 

both S&T and acquisition programs to get capabilities to the fleet faster.

AT A GLANCE
Funding executed in two major areas – (1) Major Acquisition Platform Affordability and (2) Capability 
Acceleration, in close coordination with acquisition program offices, depots and shipyards, industry, NRE, 
Navy Labs, and Technical Warrant Holders.

5CUI

PEO (SSN)
VIRGINIA Class

PEO (USC)
FFG 62 Class

PEO (JSF)
F-35

1. Major Acquisition Platform Affordability (est. 80%) 

PEO (Ships)
DDG 51 Class

PEO (Carriers)
CVN 78 Class

2. Capability Acceleration (est. 20%) - supports CNO direction to get capabilities to the fleet faster 

FY24 Investment Strategy

PEO (SSBN)
COLUMBIA Class

1 Unmanned / Autonomous Vehicle Production 5 Energetics Production Improvement 
2 Directed Energy 6 Hypersonics Fabrication
3 Advanced Submarine Technology Fabrication 7 Other ONR Manufacturing Maturation
4 Sustainment Technology   

Thrust Areas
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7 CA Thrusts (2)

		Thrust Areas

		1		Unmanned / Autonomous Vehicle Production		5		Energetics Production Improvement 

		2		Directed Energy		6		Hypersonics Fabrication

		3		Advanced Submarine Technology Fabrication		7		Other ONR Manufacturing Maturation

		4		Sustainment Technology		 		 





7 CA Thrusts

				Thrust Area		Platforms

		1		Swarm and Unmanned Vehicle Production		Various

		2		Advanced Radar and Electronic Warfare for Ships (NGSSR / SEWIP)		FFG(X) / LSC

		3		High Energy Laser (HEL) Weapon Systems 		FFG(X) / LSC

		4		Advanced Submarine Fabrication Technology		VCS / CLB

		5		Fleet Sustainment Technology		Ships / Aircraft

		6		F-35 Canopy Production Acceleration		F-35

		7		Energetics Production Improvement		Various







Investment Strategy Addition 
Capability Acceleration

• Target per CNR – 20% of ManTech budget

• Seven initial thrust areas identified
‒ Some new for ManTech (i.e., Unmanned / 

Autonomous Vehicle Production)
‒ Others derived from Affordability Initiatives (i.e., Advanced Submarine Fabrication)

Capability Acceleration Thrust Area Platforms
1 Unmanned / Autonomous Vehicle Production Various
2 Directed Energy FFG(X) / LSC
3 Advanced Submarine Fabrication Technology VCS / CLB
4 Sustainment Technology Ships / Aircraft
5 Energetics Production Improvement Various
6 Hypersonics Fabrication Various
7 Other ONR Manufacturing Maturation Various
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Full Version

		 Accelerated Capability - Status - 25 Feb 2019																																						 

		Proj #		Proj Title		COE		Platform		Capability Acceleration		Capability Enhancement		Status 
(Active / Planned / Developing)		OEM / Industry		FY Proj		Start 
Date
(Mon YYYY)		End 
Date
(Mon YYYY)		Total ManTech Funding 
($)		Prior Years		FY18		FY19		FY20		FY21		FY22		Outyears		Imple-
mentation 
FY 
(est)		Project Description		Affordability Impact (if applicable)
($/hull or $/AC estimated)		Capability Acceleration or Capability Enhancement Impact		Comments

		S2755		Open & Common Modular Building Blocks		EMPF		FFG(X), LSC		X				Active				 		May-18		Jan-20		5,800,000		231,336		1,773,531		1,500,000		1,500,000		794,891						FY20		Prototypes a modern radar system architecture introducing open and common (RF components to demonstrate the capability to implement requirements of two significantly different radar systems. The Open & Common project outcome represents the baseline for  Next Generation Surface Search Radar (NGSSR). 		•   Potential acquisition cost savings estimated at 25% of unit cost over 200 units for NGSSR as compared to traditional Traveling Wave Tube (TWT) based designs.
•   Advanced solid state technology, yields potential life-cycle cost savings of $50M through improved reliability over TWT-based designs.		Accelerated Capabilities: 
Directly impacts fielding of NGSSR on FFG(X) and other surface warships.  		It has not been determined as to when first implementation of NGSSR will occur.

		M2815		SuperSwarm TX2 Carrier Board Development Support 		EMPF		SuperSwarm Electronics		X				Active				FY19		Feb-19		Oct-19		709,000						709,231												Development & prototype of baseline carrier board subsystem to support a broad range of current and future autonomous  drones under ONR Code 30's SuperSwarm S&T program.

Project includes both S&T task to optimize materials & supporting technologies, and ManTech tasks for enhanced manufacturing technologies and prototyping.		•   Long term cost savings are TBD, but highly probable due to improved baseline w/ intrinsic design elements for manufacturability and capabilities evolution.  These features optimize component production, and reduce the need to "break" and heavily rework the board each time a new functional requirement needs to be added.		Accelerated Capabilities: 
•  Directly impacts fielding schedule of required carrier board capabilities to multiple future drone PORs using tested HW optimized for supply chain, high rate manufacturing, and capabilities evolution.

Capabilities Enhancement
•   Potentially improves image processing for variety of sensor subsystems.		Multiple programs of record (POR) based on ONR Code 30 SuperSwarm technologies are  anticipated and continue to be planned.  However, it has not been determined when first implementation of the carrier board will occur.    

		M2816		SuperSwarm Software Defined Radio (SDR) Development Support 		EMPF		SuperSwarm Electronics		X				Active				FY19		Feb-19		Jan-19		733,000						733,281												Development & prototype of baseline Software Defined Radio (SDR) subsystem to support a broad range of current and future autonomous  drones under ONR Code 30's SuperSwarm S&T program.

Project includes both S&T task to optimize materials & supporting technologies, and ManTech tasks for enhanced manufacturing technologies and prototyping.		•   Long term cost savings are TBD, but highly probable due to improved baseline w/ intrinsic design elements for manufacturability and capabilities evolution.  These features optimize component production, and reduce the need to "break" and heavily rework the SDR each time a new functional requirement needs to be added.		Accelerated Capabilities: 
•  Directly impacts fielding schedule of foundational SDR capabilities to multiple future drone PORs using tested HW optimized for supply chain, high rate manufacturing, and capabilities evolution

Capabilities Enhancement: 
•   Adds SDR encryption, along with improved thermal management, energy management and enhanced radio performance.		Multiple programs of record (POR) based on ONR Code 30 SuperSwarm technologies are  anticipated and continue to be planned.  However, it has not been determined when first implementation of the SDR will occur.    

				SuperSwarm Electronic Speed Controller (ESC) Development Support 		EMPF		SuperSwarm Electronics		X				Planned		SubUAS LLC		FY19		Jul-19		TBD		750,000						248,570		500,000										Development & prototype of baseline Electronic Speed Control (ECS) subsystem to support a broad range of current and future autonomous  drones under ONR Code 30's SuperSwarm S&T program. 
 
Project includes both S&T task to optimize materials & supporting technologies, and ManTech tasks for enhanced manufacturing technologies and prototyping.		•   Long term cost savings are TBD, but highly probable due to improved baseline w/ intrinsic design elements for manufacturability and capabilities evolution.  These features optimize component production, and reduce the need to "break" and heavily rework the ESC subsystem each time a new functional requirement needs to be added.

Note:  This is even more relevant for ESC work than adjacent SuperSwarm efforts, since the initial circuit board was a public domain design that was not optimized for operation, manufacturability, or any other parameter.  If this would have remained the ESC baseline, then subsequent evolutions would have become higher risk, and higher cost to execute.		Accelerated Capabilities: 
•   Directly impacts fielding schedule of required electronic speed control capabilities to multiple future drone PORs using tested HW optimized for supply chain, high rate manufacturing, and capabilities evolution.

Capabilities Enhancement: 
•   Allows drone vehicles in flight to seamlessly transition from movement through air to movement through water and the converse. (This is a highly challenging problem that requires ultra-precise control of drone propellers to quickly transition rotational speeds up / down multiple orders of magnitude.)		Multiple future programs of record (POR) based on ONR Code 30 SuperSwarm technologies are anticipated and continue to be planned.  However, it has not been determined when first implementation of the ESC subsystem will occur.    

				SuperSwarm Holistic Electronics Engineering		EMPF		SuperSwarm Electronics		X		X		Developing		tbd?		FY20 (?)		TBD		TBD		TBD								tbd		tbd		tbd						Strategic management , prototyping, and LRIP of multiple SuperSwarm electronic components & subsystems. 		•  Quantitative cost savings / avoidance has not yet been projected.  (Early in pre-project planning and shepherding.)
•  This will improve overarching supply chain management & assessment of common board components; and also leverage similar  engineering work across multiple subsystems		Accelerated Capabilities: 
•   Similar to above MRR efforts, this overarching project directly impacts fielding schedule of various hardware capabilities to multiple future drone PORs using tested HW optimized for supply chain, high rate manufacturing, and capabilities evolution.
•   EMPF will utilize internal Demo Factory capabilities to manufacture multiple post-prototype LRIP quantity subsystems using consistent Center-of-Excellence best practicies and quality control.

Capabilities Enhancement: 
•   EMPF will provide additional recommended electronics enhancements and relevant capabilities using their deep corporate knowledge and broad array of expertise and partner resources.		This is a potential project that might be directly funded by ONR Code 30 SuperSwarm Leadership (vice John Carney), but executed through EMPF ManTech vehicle.  (i.e., MIPR).  Discussions to continue.

		 		G/ATOR HPEC Environmental Packaging		EMPF		US Marine AN/TPS-80 multi-mission Ground/Air Task Oriented Radar (G/ATOR)		X		X		Planned		Northrop Grumman Mission Systems		FY20		Oct-19		May-21		4000000
200K FY20, FY21 unfunded								0		0						FY21		Application of novel environmental packaging into multi-teraflop based High Performance Embedded Computer (HPEC) subsystem for multi-mission AN/TPS-80 Ground/Air Task Oriented Radar.  Packaging will facilitate G/ATOR operation in hostile end-use environments & provide reliable heat mitigation to enhance operational capabilities against advanced threats. 		•  Acquisition Cost Reduction: $250K / unit savings
•  Decreased Power:  1200W to 700W
•  Decreased Weight: 89.25 lbs. to 81 lbs.
•  Reduced maintenance costs due to cooler operation and lower particulate contamination.		Accelerated Capabilities: 
•   Accelerates fielding of warfighter capabilities by projected 36 months over initially scheduled baseline updates.

Capability Enhancements
•   Significantly improves radar ability to detect, track and support mitigation for advanced ballistic, air breathing, and electronic threats. (Specific threats and associated performance metrics are classified.)
•   Enhanced Warfighter Protection:  Improved threat detection & mitigation directly impacts warfighter safety.
•   Improved System Reliability (MTBF): Collective applied thermal solutions will mitigate the effects of harsh operating environment; and provide both increased thermal margins and redundant thermal mitigations to offset AFB failure (due to fan damage, system malfunction, etc.).		•   USMC PEO Land Systems and Northrop Grumman Mission Systems (NGMS) have collectively agreed to add $750K as a cost share to this project.  This would be in addition to the estimated $4M of ONR ManTech funding currently projected.  While this has been clearly stated in open forum on multiple occasions, I am still awaiting written confirmation, for which I continue to press.

		 		MEMS IMU Environmental Packaging 		EMPF		US Navy weapons systems, including Joint Direct Attack Munition (JDAM) and Small Diameter Bomb (SDB)		X		X		Planned		* Boeing Corporation
* Teledyne Scientific		FY21		Oct-20		Sep-22		2,800,000										 		 				FY23		Application of novel environmental packaging on micro-electro-mechanical system (MEMs) based Inertial measurement unit (IMU) technology to facilitate operation in severe end-use environment.  Note, this is a future planned 6.3 ManTech extension of current ONR 6.2 Science & Technology (S&T) work to support Future Naval Capabilities (FNC).		•   Acquisition Cost would be order-of-magnitude (> 10X) lower than comparable navigation grade product, which means a navigational grade IMU at a tactical grade unit cost.
•   Projected IMU pricing is still being worked, but fully expected to be less than much lower accuracy tactical IMU currently in use.  Bottom line is lower cost + much higher performance.		Accelerated Capabilities: 
•   Accelerates fielding of warfighter capabilities by projected TBD months over estimated baseline updates.  (In process)

Capability Enhancements
•   Provides 20X level of improved IMU navigation performance in an 18X decreased tactical form factor, to support GPS denied operation.  This yields a notably reduced Circular Area of Probability (CER).
•   Improved accuracy equates to higher lethality
•   Improved accuracy also reduces chance of collateral damage 		I recently met with Teledyne's Corporate President; Teledyne's former CTO, and Boeing leadership, with whom I've been coordinating this effort the past 18 months.  The 6.2 effort we (EMPF) has been working with Teledyne has been enormously successful, and there is considerable program office sponsorship available to support this 6.3 based ManTech effort to actually package the DRG IMU into an end use system--we already have PO letters of endorsement.

		 		High Capacity - High Performance Power Modules - not on Pipeline		EMPF		US Navy Directed Energy applications, including hypersonic rail gun systems and laser weapons.		X		X		Developing		TBD		FY22		Oct-21		Sep-23		5,500,000												2,500,000				FY24-25		Innovative systems engineering & integration of graphene-based supercapacitor technologies w/ contemporary energy storage materials into a discrete power module that provides high energy density, high power density, and ultrafast discharge rates.  This addresses a critical need for fielding / employing all manner of Directed Energy combat systems		TBD		Accelerated Capabilities: 
•   Provides currently unavailable source of portable stored energy in a high power / high discharge format suitable to drive tactical Directed Energy weapons.

Capability Enhancements
•   Directly impacts fielding of hypersonic & laser based Directed Energy weapons in  various battlefield environments, which are currently limited by availability of reliable high power sources.		•   Project is in early conceptual due diligence.  Quantitative measure of capabilities acceleration (reduced time to fielding) is TBD
•   Project start currently targets FY22.  However, earlier start might be possible with acceptable risk.  This is still being explored.

		S2801		SEWIP BLK 3 Enhanced Thermal Management		EMPF		DDG-51				X		Planned		Northrop Grumman Mission Systems		FY19		Jul-19		 		4,000,000						388,488		750,000		1,812,134		2,000,000		426,413		FY20		Manufacturing improvements to support high performance thermal management of Low Band subsystem within SEWIP Block 3 -  AN/SLQ-32(V)7 Electronic Warfare (EW) system.		•   Reduced maintenance costs are expected (both scheduled & unscheduled) due to cooler operation.  Measured savings are TBD.		Capability Enhancements
•   Improves Electronic Attack (EA) Low Band (LB) Transmit (TX) ability to mitigate selected group of advanced threats due to higher available power. (Specific threats and associated performance metrics are classified.)		This project doesn't accelerate capabilities per se; rather it contributes to capabilities being fielded on-time.

				SEWIP Block III LRU Affordability Improvements		EMPF		DDG-51						Planned		Northrop Grumman Mission Systems		FY20		 				TBD						0		0		0										•   Acquisition savings of $1.5M / SEWIP Block 3 system over total of  50 (minimum) to 59 (maximum) surface warships.  This equates to total acquisition savings of $75M to $88.5M				This project does not provide capability enhancements per se.  However it does eliminate 20 wavered parts per SEWIP Block 3, and brings system performance up to baseline due to renewed compliance with Government operational requirements.

		 		SEWIP Block 3 "LITE" Study ($500K FY20) / ($10M project FY21 start with $250K)		EMPF		FFG(X)		X		X		Planned		TBD		TBD		TBD		TBD		10,000,000								500,000		250,000		3,000,000		6,750,000		TBD		Application of advanced manufacturing methods and material technologies to reduce initial SEWIP Block 3 system Size, Weight, Power and Cost (SWaP-C) to facilitate installation & operational EW capabilities on "small footprint" Surface Warships (e.g., smaller than DDG-51 class).				Accelerated Capabilities
There is no planned Block 3 Lite baseline capabilitity, so any viable Block 3 Lite system is an accelerated capability

Capability Enhancements
•   Increases total number of surface warships with available Electronic Attack capability.  (Numbers forthcoming)
•   Directly supports US Navy's Distributed Lethality initiative, which requires common EW capabilities on all surface warships.		•   No approved SEWIP Block 3 Lite Design Concept.  As of Feb 2019, SEWIP Block 3 Design Agent (Northrop Grumman) and Gov't each has significantly different perspectives as to what changes should be undertaken to facilitate this future system.  Moreover, the SEWIP Block 3 PARM (IWS 2.0) will potentially be reviewing additional concepts per 7 Jan 2019 RFI that requests same from Industry.
•   Project Start Date is TBD and involves multiple dependences.   PEO IWS 2.0 wants a stable design for SEWIP Block 3 before any Block 3 Lite development is undertaken.  However, PMS 515 wants a Block 3 Lite ready for integration on a future buy of FFG(X) ship class.
•   $10M cost estimate from similar development effort for SEWIP Block 2 Lite.  No specific cost estimate can be produced for SEWIP Block 3 Lite until suitable design concept is approved.

		 

		S2774		Additive Manufacturing of Propellants		EMTC		AV-8, F-15, F-16, B-52 		X				Active						Oct-17		Dec-20		1,090,000				310,000		430,000		350,000								FY23		Develop Additive Manufacturing (AM) technology for the production of Navy / USMC solid propellant grains for the M91 Impulse Cartridge utilized on the AV-8, F-15, F-16, and B-52 aero-platforms. An AM process for producing the M91 Implulse Cartridge will be delivered.		---		Replacement of the traditional Cartridge-Actuated-Device (CAD) propellant grains manufacturing method with a repeatable and precisely-controlled Additive Manufacuring processwill remove the physical anomalies of the propellnt grains, lower the production costs, and increase the reliability in CAD perfromances

		N/A		Production of BDNPA/F utilizing Advanced Flow Reactor Techncology		EMTC		Marine Corp:
XM-1147 120mm AMP Tank Round
XM-111 Offensive Hand Grenade		X				Planned				FY20		Jan-19		Dec-19		1,517,000								517,000		500,000		500,000				FY23		Develop and demonstrate a CONUS process to produce a critical energetic material , relieving the dependency on exhausted OCONUS stockpile.  Material has immediate application in 2 USMC fielded systems as well as potential future use in Navy Gun Propellant (EX-96/EX-99) and Navy Cast Cure explosive systems (PBXN-105/106).		'---		Use of AFR techncology allows BDNPA/Fmanufacturing plant to be operational quicker, providng critical weapon ingredients to field weapon sooner.		Joint effort with Army.

		N/A		Next Generation Demolition Energetics (FAST PACK) Manufacture		EMTC				X				Developing				FY20		N/A		N/A		5,350,000								1,200,000		2,000,000		2,150,000				FY24		Develop manufacturing process for Next Generation Demolition Material (FAST PACK) to replace C4 in M112 demolition blocks and reduce their cost by 50-70%, allow all-weather operation, and use RAM techncology to produce.  Lots of endorsements.		---		Pushes next generational demolition material to the field sooner to overcome  the known defiecncies of C-4 (malleability/pliability/perfromance) at extremely cold temperatures.		High cost initiative ($1.2-2.1M per year FY20-22). Submitted to OSD MS&T for FY20 consideration but was not selected for funding.

										X

		Zxxxx		Design Assessment of Ship Interface Template Set (SITS)		CNM		Submarines		X				Active				FY19		Oct-18		Jun-19		447,000																2019		special project - center ops funds		Unknown		Enable earlier transit start time for rescue Vessel of Opportunity 

										X

		S2762		Digital Problem Resolution		NSAM		CVN		X				Active				FY19		Mar-18		Aug-19		600,000																2019		12 month effort done by fy20 beginning		$1,000,000 per RCOH Program
$1,400,000 per New Construction CVN
$200,000 per In-service CVN		Develop a process for capturing growth work items using digital information capture technologies; leads to faster problem resolution and efficient work planning

										 

		tbd		HEL Composite Manufacturability		iMAST		HEL / FFG(X) /  LSC		X				Planned		L3 Brashear		FY20		Oct-19		Sep-21		1,200,000								400,000		800,000								Improve beam expander producibility through reconfigurable tooling to demonstrate emergent hybrid material manufacturing protocol. Project focus will be to develop composite layup/forming process to enable accurate geometric cyclinder construction.  Current process is inherently inaccurate, excessively time and labor intensive and still results in high condemnation rate. 				Expect to increase delivery to the ship at least 6 months earlier.		5 Mar meeting at L3-Brashear

		tbd		HEL Gold Coating Application		iMAST		HEL / FFG(X) /  LSC		X				Planned		L3 Brashear		FY20		Oct-20		Sep-22		1,000,000								 		500,000		500,000						Project focus is to develop / identify a material to optimize (gold is one option) surface reflectivity and develop an application process that is efficient and reliable. Current process is very high cost, long lead time and high condemnation rate. 

		tbd		SuperSwarm Vehicle Production Optimization Engineering Analysis / + Follow-on		iMAST		SuperSwarm Vehicle Manufacturability		X				Planned		tbd		FY19		Mar-19		Mar-21		1,000,000						205,000		450,000		345,000						FY21		Evaluation of manufacturing process accelerating technologies based on additive manufacturing (AM), modeling / simulation/ materials selections, and mission systems integration. Major variable to be consiered in solution set include mission profile, degree of COTS availability, concept for manufacture and assembly (vendor vs in the field).				Creating large numbers of potentially consumable mission systems based on AUV technology working collaboratively and potentially autonomously has not been done in a Navy specific scenario. Project focus will be to accelerate the development timeline to field prototype systems rapidly with mission tailoring capabiity under dynamic mission reuqirements.		NSWC-CD reduction reprogrammed FY19

		tbd		NSW High Speed Boat {HSB) Rapid Response		iMAST		HSB Radar Absorbing Antenna Structure		X		X		Planned		USMI		FY19		Mar-19		Jun-20		550,000						250,000		300,000								FY21		Development of composite manufacturing process and techniques necessary to integrate carbon fiber hull as an integrated and multifunctional structure. New process will enable integration of antennae while reducing the platform signature.				Current structures are mission and signature limiting and are no longer capable of supporting future capabilitiy improvements and additions. Once developed, new capabilities will be integrated that were not previously possible and upgrades will be added rapidly.



		S2489		SiC High-Efficiency Power Switches Wafer Process Improvement		EOC		Multifunction Energy Storage System / EMALS / AMDR upgrades				X		Active		Wolfspeed / Cree		FY12		Oct-13		Apr-19		5,300,000		5,300,000														tbd		Manufacturing technology improvements of epi-layer growth, device manufacturing technology to increase yield and reduce the cost of high Silicon Carbide power switching devices. 		Unknown		Reduces size and weight for high power switching assemblies used in shipboard power distribution.  Will be critical for the implementation of high power applications such as laser weapons or rail gun.		Project completes on April 30,2019

		Q2790		Laser Quality Spinel Optics		EOC		HEL / FFG(X) /  LSC		X				Developing		tbd		FY19		May-19		May-22		3,000,000						1,000,000		1,000,000		1,000,000						FY22		Demonstrate capability to produce large, high quality high strength spinel optics for use in laser weapon system applications. Enables use for HEL applications including exit windows.		$250K		Removes 1 technical hurdle to implementation of Laser Weapon System on ships.  Allows shared aperture with infrared sensors, reducing size and weight of weapon system.		Currently in source selection for spinel development

		tbd		Line Replaceable Units (LRUs) for HEL Weapon Systems		EOC		HEL / FFG(X) /  LSC		X		 		Planned		L3 Brashear		FY20		Dec-19		Mar-22		3,000,000								1,000,000		1,500,000		500,000				FY22		Develop optomechanical LRUs that will  of sinplify the installation of precision optical assemblies while ensuring proper alignment.  To be used both in manufacturing and maintenance/repair.		Approx. $500K/HEL system cost saving, pluse approx. $500K for spare set and elimination of need to remove beam director from platform and return to manufacturer for repairs, further incresing cost savings and reducing downtime.		Moves beam director assembly from precision laboratory instrument to weapon system capable of being maintained in the field.  		PEO IWS 2.0 provided an endorsemenet letter supporing this project to accelerate critical component manufacturing / mid-Sep proj plan

		tbd		Production Fabrication of Optics for HEL Weapon Systems		EOC		HEL / FFG(X) /  LSC		X		 		Planned		L3 Brashear		FY20		Nov-19		Apr-22		2,000,000								500,000		1,000,000		500,000				FY22		Develop a production capability for off-axis primary mirrors and associated small optics within HEL beam director		Approx. $160K/HEL system cost and reduction in lead time for primary mirror system of 12 months.		Production capability for primary mirror currently will not support quantities or cost required for fielded weapon system. This project will dramatically increase production capability and reduce component cost.		Aug proj plan



		S2677		Plug and Play Composites		CMTC		VCS/CLB				X		Active				FY17		Mar 2017		Oct 2019		2,770,000		1,692,312		427,688		250,000		400,000		 						FY20		Deliver increased performance with minimal to no shipyard work outside of integration with the hull. 		$660k acquisition, $1.2M lifecycle savings per hull		Designed to remove all in yard work to bolt on composite articles and to improve performance of the submarine

		Q2533-2		Fire Safe Resins Phase II		CMTC		VCS/CLB				X		Active				FY18		Apr 2018		Apr 2019		650,000				600,000		50,000										FY19		Fire Safe composites for telemetry rings in support of FNC perfromance enhancement. 		$50k acquisition savings per hull for 44 hulls		New capability need enabled by FST safe resins for use inside pressure hull. 

		S2782		Submarine Coating Fabrication Technology		CMTC		VCS / CLB		X		X		Active				FY19		Feb 2019		Jan 2021		8,800,000						2,774,701		2,649,626		3,375,673						FY20		Demonstration of coatings architectures that are extremely complicated and need an extensive industrialization effort to facilitate something cost effective for production.		N/A		Performance improvement, bringing FNC research to the fleet. 		use FY18 funds on D.O., replace with FY20

		TBD		Thermoplastic Shapes		CMTC		CH-53K, FVL, LCAAT				X		Developing				FY20		Feb 2020		Jan 2022		1,500,000								1,000,000		500,000						FY23		Machining or forming of aluminum requires several costly fabrication and inspection processes for part manufacture.  Thermoplastic composite shapes (clips/brackets) has the potential to reduce both fabrication costs and part weight with the introduction of automated manufacturing processes.   		$50-$75K savings per aircraft		Enables integrated structures with lower cost (20%) than co-cured or bolted structures.Lower weight (~10-15% less) than traditional assembly approach, improved durability.		will slip to right

		TBD		Thermoplastic Welding		CMTC				TBD		TBD		Developing				FY20						3,000,000								1,375,000		1,625,000						FY23		Joining thermoplatic composite structures using welding, allows for integrated structures at lower cost than bonded composites.				Lower recurring cost for assembly, increased damage tolerance and durability.		Submitted as DMS&T FY19 without award, work with AFRL to coordinate activities and increase impact. 

		TBD		F-35 Automated Optical Distortion Measurement and Correction / Canopy Defect Detection and Repair		CMTC		F-35		X				Planned				FY20		Feb 2020		Jun 2020		2,840,000						607,023		607,023		1,821,069						FY21		Manual  inspection and repair of canopies is expensive and time consuming. Automation with digital characterization of flaws can reduce cost and prevent additional scrap.		JSF Program Savings of $60M - $120M		F-35 canopy's have the most complex shape and defect requirements of any canopys designed.  As a result, significant manual work to bring canopies into spec have resulted in delivery delays.  In addition, current measurement techniques are subjective, difficult to find and often result in canopies delivered out of spec.  This project will be developing objective measurement methods and the processes required to bring canopies back into specification without adding additional scrap. 

		tbd		Automated Flo-Coat for F-35 Canopy		CMTC		F-35		X				Developing				FY19		Oct 2019		Sep 2020		500,000						41,667		458,333								FY20		Inconsistancies with the manul flow coat process has lead to multiple reworks and is contributing to delivery delays with the F-35. Introducing an automated process to improve repeatablility and thus readiness. 				F-35 canopy delays have resulted in delayed delivery, this project seeks to improve delvery schedules. 

		tbd		F-35 Automated Optical Measurement System		CMTC		F-35		X				Planned				FY19		Mar 2019		Feb 2021		3,070,000						1,000,000		2,070,000		 						FY21		Converting exisiting manual optical inspection process to an automated data driven inspection approach to eliminate false positive and identify issues earlier in the production process. 		JSF Program Savings of $8.75- $25.2M		F-35 canopy delays have resulted in delayed delivery, this project seeks to improve delvery schedules. 

		A2777A/B		Advanced Mixing Methods for Flares / Energetics		CMTC		MJU-61A/B, MJU-68/B, M206, MJU-7A/B, MJU-10/B, MJU-53/B, MJU-75/B, ALA17/C, MJU-39/B, MJU-40/B, V22, F/A-18, F-35A/B/C, UH60, AH64, C-130, C-17, A-10, F-22, F-16		X				Planned				FY20		Sep 2019		May 2021		1,500,000						125,000		1,500,000		750,000						FY22		Baseline process for mixing Magnesium, Teflon, Viton (MTV) based flares is very dangerous for operators and results in costly shutdowns.  Additionally, demand is expected to outstrip supply and process requires significant use of non-environmentally friendly solvents.		$20M over 10 years		Faster and safer automated mixing process for igniter composition production which is also anticpated to transition to grain composition. Ultrasonic mixing, along with the automated material handling enabled by ultrasonic mixing, improves safety and speeds production.		DMS&T: $1.5M, ONR: $1.5M

		tbd		In-Situ Hot Temperature Debulk / Out of Autoclave Process		CMTC		F-35		X				Developing				FY20		Oct 2019		Sep 2020		1,000,000						55,556		666,667		277,778						FY21		Current layup process for specific parts requires heated, low pressure debulks.  This process is currently performed in the autoclave which is expensive and time consuming.  This project aims to demonstrate that advancements in heating blanket technology are sufficient to replace the autoclave debulk saving significant labor hours and span time.		$16M Program Savings		The latest generation of heating blankets have improved to the point where they should meet temperature requirements of heated debulks. Additionally, this capability is expected to greatly enhance composite repair capabilities which is anticpiated to benefit depots in repair. 

		tbd		Carbon Fiber PEKK Additive Manufacturing		CMTC		F-35		X				Planned				FY20		Oct 2019		Dec 2020		2,000,000						83,333		1,000,000		916,667						FY22		The majority of F-35 components were designed prior to additive manufacturing technologies which is now considered an acceptable fabrication method for low load, non-flight critical parts. The current fabrication methods used to create components such as brackets, ducts, grommets, and foreign object debris screens, may not be the most cost effective method today due to the advancements made in polymer additive manufacturing processes and materials. 		$50K-$100K per aircraft		Reduced weight, lower cost than conventional composites or metallic castings, enables rapid repairs with prepositioned additive manufacturing units, increasing readiness with enhanced capabilities in field.

		tbd		Next Generation Submarine Coating Fabrication Technology		CMTC		VCS / CLB		X		X		Developing				FY20		Oct 2019		Aug 2021		3,000,000								1,500,000		1,500,000						FY22		SEA073 down selected to one FNC coating architecture.  It is extremely complicated and need an extensive industrialization effort to facilitate something cost effective for production.				Performance improvement, bringing FNC research to the fleet. 

		tbd		Improved Manufacturing of Ceramic Materials for Hypersonic Applications		CMTC				X				Developing				FY20		TBD		TBD		TBD								tbd										CMC Materials are extremely difficult to manufacture, can typically only  be fabricated at low rates with high recurring cost.  Part yield is typically <50%.		50% or greater reduction in part costs.		Increased production rate capability, reduced scarp.		Working with AFRL to coordinate research activities. 

		tbd		Unmanned Swarming (University of Maine)		CMTC		Unmanned Swarming Ampibious Assault Craft (USAAC)		X		X		Developing				FY20		TBD		TBD		TBD								tbd										Advanced manufacturing techniques such as compression molded composites and additive manufacturing can offer the benefits of significant reduced production costs while delivering a stronger, lighter, faster vehicle capable of carrying more payload with extended range.		Predicted government cost savings of $11M over production of 1,000 vehicles.		ManTech investments will be used to reduce the manufacturing cost and improve vehicle performance. Advanced manufacturing techniques can offer 70% labor savings over conventional aluminum fabrication process.		congressional plus-up / MT role would be in interfacing

		tbd		Improved Composities Fabrication of Medium Unmanned Surface Vessels		CMTC		Medium USV Class		TBD		TBD		Developing				FY20		TBD		TBD		TBD								tbd										Improved manufacturing rates for unmanned surface vessels. 				Focus on efforts to speed of production for the composite manufacture of Medium Unnmanned Surface Vessels. 		Visited Liedos to discuss SeaHunter II

		tbd		Transparent Armor for Ground Vehicles and CVN		CMTC		Ground Vehicles / CVN		TBD		TBD		Developing				FY19		TBD		TBD		TBD								tbd										Improving manufacturing and material approach for transparent armor to eliminate frequent delaminations in both ground vehicle and ship applications. 		TBD		Improved readiness with existing performance characteristics. 		Still investigating potetnial projects. 

																														10,451,850		22,193,649		21,268,212

																												Minus Capability Enhancement / Enabler				1,400,000

																																20,793,649
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		Proj #		Proj Title		COE		Platform		Capability Acceleration		Capability Enhancement		Status 
(Active / Planned / Developing)		OEM / Industry		FY Proj		Start 
Date
(Mon YYYY)		End 
Date
(Mon YYYY)		Total ManTech Funding 
($)		Prior Years		FY18		FY19		FY20		FY21		FY22		Outyears		Imple-
mentation 
FY 
(est)		Project Description		Affordability Impact (if applicable)
($/hull or $/AC estimated)		Capability Acceleration or Capability Enhancement Impact		Comments

		S2755		Open & Common Modular Building Blocks		EMPF		FFG(X), LSC		X				Active				 		May-18		Jan-20		5,800,000		231,336		1,773,531		1,500,000		1,500,000		794,891						FY20		Prototypes a modern radar system architecture introducing open and common (RF components to demonstrate the capability to implement requirements of two significantly different radar systems. The Open & Common project outcome represents the baseline for  Next Generation Surface Search Radar (NGSSR). 		•   Potential acquisition cost savings estimated at 25% of unit cost over 200 units for NGSSR as compared to traditional Traveling Wave Tube (TWT) based designs.
•   Advanced solid state technology, yields potential life-cycle cost savings of $50M through improved reliability over TWT-based designs.		Accelerated Capabilities: 
Directly impacts fielding of NGSSR on FFG(X) and other surface warships.  		It has not been determined as to when first implementation of NGSSR will occur.

		M2815		SuperSwarm TX2 Carrier Board Development Support 		EMPF		SuperSwarm Electronics		X				Active				FY19		Feb-19		Oct-19		709,000						709,231												Development & prototype of baseline carrier board subsystem to support a broad range of current and future autonomous  drones under ONR Code 30's SuperSwarm S&T program.

Project includes both S&T task to optimize materials & supporting technologies, and ManTech tasks for enhanced manufacturing technologies and prototyping.		•   Long term cost savings are TBD, but highly probable due to improved baseline w/ intrinsic design elements for manufacturability and capabilities evolution.  These features optimize component production, and reduce the need to "break" and heavily rework the board each time a new functional requirement needs to be added.		Accelerated Capabilities: 
•  Directly impacts fielding schedule of required carrier board capabilities to multiple future drone PORs using tested HW optimized for supply chain, high rate manufacturing, and capabilities evolution.

Capabilities Enhancement
•   Potentially improves image processing for variety of sensor subsystems.		Multiple programs of record (POR) based on ONR Code 30 SuperSwarm technologies are  anticipated and continue to be planned.  However, it has not been determined when first implementation of the carrier board will occur.    

		M2816		SuperSwarm Software Defined Radio (SDR) Development Support 		EMPF		SuperSwarm Electronics		X				Active				FY19		Feb-19		Jan-19		733,000						733,281												Development & prototype of baseline Software Defined Radio (SDR) subsystem to support a broad range of current and future autonomous  drones under ONR Code 30's SuperSwarm S&T program.

Project includes both S&T task to optimize materials & supporting technologies, and ManTech tasks for enhanced manufacturing technologies and prototyping.		•   Long term cost savings are TBD, but highly probable due to improved baseline w/ intrinsic design elements for manufacturability and capabilities evolution.  These features optimize component production, and reduce the need to "break" and heavily rework the SDR each time a new functional requirement needs to be added.		Accelerated Capabilities: 
•  Directly impacts fielding schedule of foundational SDR capabilities to multiple future drone PORs using tested HW optimized for supply chain, high rate manufacturing, and capabilities evolution

Capabilities Enhancement: 
•   Adds SDR encryption, along with improved thermal management, energy management and enhanced radio performance.		Multiple programs of record (POR) based on ONR Code 30 SuperSwarm technologies are  anticipated and continue to be planned.  However, it has not been determined when first implementation of the SDR will occur.    

				SuperSwarm Electronic Speed Controller (ESC) Development Support 		EMPF		SuperSwarm Electronics		X				Planned		SubUAS LLC		FY19		Jul-19		TBD		750,000						248,570		500,000										Development & prototype of baseline Electronic Speed Control (ECS) subsystem to support a broad range of current and future autonomous  drones under ONR Code 30's SuperSwarm S&T program. 
 
Project includes both S&T task to optimize materials & supporting technologies, and ManTech tasks for enhanced manufacturing technologies and prototyping.		•   Long term cost savings are TBD, but highly probable due to improved baseline w/ intrinsic design elements for manufacturability and capabilities evolution.  These features optimize component production, and reduce the need to "break" and heavily rework the ESC subsystem each time a new functional requirement needs to be added.

Note:  This is even more relevant for ESC work than adjacent SuperSwarm efforts, since the initial circuit board was a public domain design that was not optimized for operation, manufacturability, or any other parameter.  If this would have remained the ESC baseline, then subsequent evolutions would have become higher risk, and higher cost to execute.		Accelerated Capabilities: 
•   Directly impacts fielding schedule of required electronic speed control capabilities to multiple future drone PORs using tested HW optimized for supply chain, high rate manufacturing, and capabilities evolution.

Capabilities Enhancement: 
•   Allows drone vehicles in flight to seamlessly transition from movement through air to movement through water and the converse. (This is a highly challenging problem that requires ultra-precise control of drone propellers to quickly transition rotational speeds up / down multiple orders of magnitude.)		Multiple future programs of record (POR) based on ONR Code 30 SuperSwarm technologies are anticipated and continue to be planned.  However, it has not been determined when first implementation of the ESC subsystem will occur.    

				SuperSwarm Holistic Electronics Engineering		EMPF		SuperSwarm Electronics		X		X		Developing		tbd?		FY20 (?)		TBD		TBD		TBD								tbd		tbd		tbd						Strategic management , prototyping, and LRIP of multiple SuperSwarm electronic components & subsystems. 		•  Quantitative cost savings / avoidance has not yet been projected.  (Early in pre-project planning and shepherding.)
•  This will improve overarching supply chain management & assessment of common board components; and also leverage similar  engineering work across multiple subsystems		Accelerated Capabilities: 
•   Similar to above MRR efforts, this overarching project directly impacts fielding schedule of various hardware capabilities to multiple future drone PORs using tested HW optimized for supply chain, high rate manufacturing, and capabilities evolution.
•   EMPF will utilize internal Demo Factory capabilities to manufacture multiple post-prototype LRIP quantity subsystems using consistent Center-of-Excellence best practicies and quality control.

Capabilities Enhancement: 
•   EMPF will provide additional recommended electronics enhancements and relevant capabilities using their deep corporate knowledge and broad array of expertise and partner resources.		This is a potential project that might be directly funded by ONR Code 30 SuperSwarm Leadership (vice John Carney), but executed through EMPF ManTech vehicle.  (i.e., MIPR).  Discussions to continue.

		 		G/ATOR HPEC Environmental Packaging		EMPF		US Marine AN/TPS-80 multi-mission Ground/Air Task Oriented Radar (G/ATOR)		X		X		Planned		Northrop Grumman Mission Systems		FY20		Oct-19		May-21		4000000
200K FY20, FY21 unfunded								0		0						FY21		Application of novel environmental packaging into multi-teraflop based High Performance Embedded Computer (HPEC) subsystem for multi-mission AN/TPS-80 Ground/Air Task Oriented Radar.  Packaging will facilitate G/ATOR operation in hostile end-use environments & provide reliable heat mitigation to enhance operational capabilities against advanced threats. 		•  Acquisition Cost Reduction: $250K / unit savings
•  Decreased Power:  1200W to 700W
•  Decreased Weight: 89.25 lbs. to 81 lbs.
•  Reduced maintenance costs due to cooler operation and lower particulate contamination.		Accelerated Capabilities: 
•   Accelerates fielding of warfighter capabilities by projected 36 months over initially scheduled baseline updates.

Capability Enhancements
•   Significantly improves radar ability to detect, track and support mitigation for advanced ballistic, air breathing, and electronic threats. (Specific threats and associated performance metrics are classified.)
•   Enhanced Warfighter Protection:  Improved threat detection & mitigation directly impacts warfighter safety.
•   Improved System Reliability (MTBF): Collective applied thermal solutions will mitigate the effects of harsh operating environment; and provide both increased thermal margins and redundant thermal mitigations to offset AFB failure (due to fan damage, system malfunction, etc.).		•   USMC PEO Land Systems and Northrop Grumman Mission Systems (NGMS) have collectively agreed to add $750K as a cost share to this project.  This would be in addition to the estimated $4M of ONR ManTech funding currently projected.  While this has been clearly stated in open forum on multiple occasions, I am still awaiting written confirmation, for which I continue to press.

		 		MEMS IMU Environmental Packaging 		EMPF		US Navy weapons systems, including Joint Direct Attack Munition (JDAM) and Small Diameter Bomb (SDB)		X		X		Planned		* Boeing Corporation
* Teledyne Scientific		FY21		Oct-20		Sep-22		2,800,000										 		 				FY23		Application of novel environmental packaging on micro-electro-mechanical system (MEMs) based Inertial measurement unit (IMU) technology to facilitate operation in severe end-use environment.  Note, this is a future planned 6.3 ManTech extension of current ONR 6.2 Science & Technology (S&T) work to support Future Naval Capabilities (FNC).		•   Acquisition Cost would be order-of-magnitude (> 10X) lower than comparable navigation grade product, which means a navigational grade IMU at a tactical grade unit cost.
•   Projected IMU pricing is still being worked, but fully expected to be less than much lower accuracy tactical IMU currently in use.  Bottom line is lower cost + much higher performance.		Accelerated Capabilities: 
•   Accelerates fielding of warfighter capabilities by projected TBD months over estimated baseline updates.  (In process)

Capability Enhancements
•   Provides 20X level of improved IMU navigation performance in an 18X decreased tactical form factor, to support GPS denied operation.  This yields a notably reduced Circular Area of Probability (CER).
•   Improved accuracy equates to higher lethality
•   Improved accuracy also reduces chance of collateral damage 		I recently met with Teledyne's Corporate President; Teledyne's former CTO, and Boeing leadership, with whom I've been coordinating this effort the past 18 months.  The 6.2 effort we (EMPF) has been working with Teledyne has been enormously successful, and there is considerable program office sponsorship available to support this 6.3 based ManTech effort to actually package the DRG IMU into an end use system--we already have PO letters of endorsement.

		 		High Capacity - High Performance Power Modules - not on Pipeline		EMPF		US Navy Directed Energy applications, including hypersonic rail gun systems and laser weapons.		X		X		Developing		TBD		FY22		Oct-21		Sep-23		5,500,000												2,500,000				FY24-25		Innovative systems engineering & integration of graphene-based supercapacitor technologies w/ contemporary energy storage materials into a discrete power module that provides high energy density, high power density, and ultrafast discharge rates.  This addresses a critical need for fielding / employing all manner of Directed Energy combat systems		TBD		Accelerated Capabilities: 
•   Provides currently unavailable source of portable stored energy in a high power / high discharge format suitable to drive tactical Directed Energy weapons.

Capability Enhancements
•   Directly impacts fielding of hypersonic & laser based Directed Energy weapons in  various battlefield environments, which are currently limited by availability of reliable high power sources.		•   Project is in early conceptual due diligence.  Quantitative measure of capabilities acceleration (reduced time to fielding) is TBD
•   Project start currently targets FY22.  However, earlier start might be possible with acceptable risk.  This is still being explored.

		S2801		SEWIP BLK 3 Enhanced Thermal Management		EMPF		DDG-51				X		Planned		Northrop Grumman Mission Systems		FY19		Jul-19		 		4,000,000						388,488		750,000		1,812,134		2,000,000		426,413		FY20		Manufacturing improvements to support high performance thermal management of Low Band subsystem within SEWIP Block 3 -  AN/SLQ-32(V)7 Electronic Warfare (EW) system.		•   Reduced maintenance costs are expected (both scheduled & unscheduled) due to cooler operation.  Measured savings are TBD.		Capability Enhancements
•   Improves Electronic Attack (EA) Low Band (LB) Transmit (TX) ability to mitigate selected group of advanced threats due to higher available power. (Specific threats and associated performance metrics are classified.)		This project doesn't accelerate capabilities per se; rather it contributes to capabilities being fielded on-time.

				SEWIP Block III LRU Affordability Improvements		EMPF		DDG-51						Planned		Northrop Grumman Mission Systems		FY20		 				TBD						0		0		0										•   Acquisition savings of $1.5M / SEWIP Block 3 system over total of  50 (minimum) to 59 (maximum) surface warships.  This equates to total acquisition savings of $75M to $88.5M				This project does not provide capability enhancements per se.  However it does eliminate 20 wavered parts per SEWIP Block 3, and brings system performance up to baseline due to renewed compliance with Government operational requirements.

		 		SEWIP Block 3 "LITE" Study ($500K FY20) / ($10M project FY21 start with $250K)		EMPF		FFG(X)		X		X		Planned		TBD		TBD		TBD		TBD		10,000,000								500,000		250,000		3,000,000		6,750,000		TBD		Application of advanced manufacturing methods and material technologies to reduce initial SEWIP Block 3 system Size, Weight, Power and Cost (SWaP-C) to facilitate installation & operational EW capabilities on "small footprint" Surface Warships (e.g., smaller than DDG-51 class).				Accelerated Capabilities
There is no planned Block 3 Lite baseline capabilitity, so any viable Block 3 Lite system is an accelerated capability

Capability Enhancements
•   Increases total number of surface warships with available Electronic Attack capability.  (Numbers forthcoming)
•   Directly supports US Navy's Distributed Lethality initiative, which requires common EW capabilities on all surface warships.		•   No approved SEWIP Block 3 Lite Design Concept.  As of Feb 2019, SEWIP Block 3 Design Agent (Northrop Grumman) and Gov't each has significantly different perspectives as to what changes should be undertaken to facilitate this future system.  Moreover, the SEWIP Block 3 PARM (IWS 2.0) will potentially be reviewing additional concepts per 7 Jan 2019 RFI that requests same from Industry.
•   Project Start Date is TBD and involves multiple dependences.   PEO IWS 2.0 wants a stable design for SEWIP Block 3 before any Block 3 Lite development is undertaken.  However, PMS 515 wants a Block 3 Lite ready for integration on a future buy of FFG(X) ship class.
•   $10M cost estimate from similar development effort for SEWIP Block 2 Lite.  No specific cost estimate can be produced for SEWIP Block 3 Lite until suitable design concept is approved.

										 

		S2774		Additive Manufacturing of Propellants		EMTC		AV-8, F-15, F-16, B-52 		X				Active						Oct-17		Dec-20		1,090,000				310,000		430,000		350,000								FY23		Develop Additive Manufacturing (AM) technology for the production of Navy / USMC solid propellant grains for the M91 Impulse Cartridge utilized on the AV-8, F-15, F-16, and B-52 aero-platforms. An AM process for producing the M91 Implulse Cartridge will be delivered.		---		Replacement of the traditional Cartridge-Actuated-Device (CAD) propellant grains manufacturing method with a repeatable and precisely-controlled Additive Manufacuring processwill remove the physical anomalies of the propellnt grains, lower the production costs, and increase the reliability in CAD perfromances

		N/A		Production of BDNPA/F utilizing Advanced Flow Reactor Techncology		EMTC		Marine Corp:
XM-1147 120mm AMP Tank Round
XM-111 Offensive Hand Grenade		X				Planned				FY20		Jan-19		Dec-19		1,517,000								517,000		500,000		500,000				FY23		Develop and demonstrate a CONUS process to produce a critical energetic material , relieving the dependency on exhausted OCONUS stockpile.  Material has immediate application in 2 USMC fielded systems as well as potential future use in Navy Gun Propellant (EX-96/EX-99) and Navy Cast Cure explosive systems (PBXN-105/106).		'---		Use of AFR techncology allows BDNPA/Fmanufacturing plant to be operational quicker, providng critical weapon ingredients to field weapon sooner.		Joint effort with Army.

		N/A		Next Generation Demolition Energetics (FAST PACK) Manufacture		EMTC				X				Developing				FY20		N/A		N/A		5,350,000								1,200,000		2,000,000		2,150,000				FY24		Develop manufacturing process for Next Generation Demolition Material (FAST PACK) to replace C4 in M112 demolition blocks and reduce their cost by 50-70%, allow all-weather operation, and use RAM techncology to produce.  Lots of endorsements.		---		Pushes next generational demolition material to the field sooner to overcome  the known defiecncies of C-4 (malleability/pliability/perfromance) at extremely cold temperatures.		High cost initiative ($1.2-2.1M per year FY20-22). Submitted to OSD MS&T for FY20 consideration but was not selected for funding.

										 

		Zxxxx		Design Assessment of Ship Interface Template Set (SITS)		CNM		Submarines		X				Active				FY19		Oct-18		Jun-19		447,000																2019		special project - center ops funds		Unknown		Enable earlier transit start time for rescue Vessel of Opportunity 

										 

		S2762		Digital Problem Resolution		NSAM		CVN		X				Active				FY19		Mar-18		Aug-19		600,000																2019		12 month effort done by fy20 beginning		$1,000,000 per RCOH Program
$1,400,000 per New Construction CVN
$200,000 per In-service CVN		Develop a process for capturing growth work items using digital information capture technologies; leads to faster problem resolution and efficient work planning

										 

		tbd		HEL Composite Manufacturability		iMAST		HEL / FFG(X) /  LSC		X				Planned		L3 Brashear		FY20		Oct-19		Sep-21		1,200,000								400,000		800,000								Improve beam expander producibility through reconfigurable tooling to demonstrate emergent hybrid material manufacturing protocol. Project focus will be to develop composite layup/forming process to enable accurate geometric cyclinder construction.  Current process is inherently inaccurate, excessively time and labor intensive and still results in high condemnation rate. 				Expect to increase delivery to the ship at least 6 months earlier.		5 Mar meeting at L3-Brashear

		tbd		HEL Gold Coating Application		iMAST		HEL / FFG(X) /  LSC		X				Planned		L3 Brashear		FY20		Oct-20		Sep-22		1,000,000								 		500,000		500,000						Project focus is to develop / identify a material to optimize (gold is one option) surface reflectivity and develop an application process that is efficient and reliable. Current process is very high cost, long lead time and high condemnation rate. 

		tbd		SuperSwarm Vehicle Production Optimization Engineering Analysis / + Follow-on		iMAST		SuperSwarm Vehicle Manufacturability		X				Planned		tbd		FY19		Mar-19		Mar-21		1,000,000						205,000		450,000		345,000						FY21		Evaluation of manufacturing process accelerating technologies based on additive manufacturing (AM), modeling / simulation/ materials selections, and mission systems integration. Major variable to be consiered in solution set include mission profile, degree of COTS availability, concept for manufacture and assembly (vendor vs in the field).				Creating large numbers of potentially consumable mission systems based on AUV technology working collaboratively and potentially autonomously has not been done in a Navy specific scenario. Project focus will be to accelerate the development timeline to field prototype systems rapidly with mission tailoring capabiity under dynamic mission reuqirements.		NSWC-CD reduction reprogrammed FY19

		tbd		NSW High Speed Boat {HSB) Rapid Response		iMAST		HSB Radar Absorbing Antenna Structure		X		X		Planned		USMI		FY19		Mar-19		Jun-20		550,000						250,000		300,000								FY21		Development of composite manufacturing process and techniques necessary to integrate carbon fiber hull as an integrated and multifunctional structure. New process will enable integration of antennae while reducing the platform signature.				Current structures are mission and signature limiting and are no longer capable of supporting future capabilitiy improvements and additions. Once developed, new capabilities will be integrated that were not previously possible and upgrades will be added rapidly.



		S2489		SiC High-Efficiency Power Switches Wafer Process Improvement		EOC		Multifunction Energy Storage System / EMALS / AMDR upgrades				X		Active		Wolfspeed / Cree		FY12		Oct-13		Apr-19		5,300,000		5,300,000														tbd		Manufacturing technology improvements of epi-layer growth, device manufacturing technology to increase yield and reduce the cost of high Silicon Carbide power switching devices. 		Unknown		Reduces size and weight for high power switching assemblies used in shipboard power distribution.  Will be critical for the implementation of high power applications such as laser weapons or rail gun.		Project completes on April 30,2019

		Q2790		Laser Quality Spinel Optics		EOC		HEL / FFG(X) /  LSC		X				Developing		tbd		FY19		May-19		May-22		3,000,000						1,000,000		1,000,000		1,000,000						FY22		Demonstrate capability to produce large, high quality high strength spinel optics for use in laser weapon system applications. Enables use for HEL applications including exit windows.		$250K		Removes 1 technical hurdle to implementation of Laser Weapon System on ships.  Allows shared aperture with infrared sensors, reducing size and weight of weapon system.		Currently in source selection for spinel development

		tbd		Line Replaceable Units (LRUs) for HEL Weapon Systems		EOC		HEL / FFG(X) /  LSC		X		 		Planned		L3 Brashear		FY20		Dec-19		Mar-22		3,000,000								1,000,000		1,500,000		500,000				FY22		Develop optomechanical LRUs that will  of sinplify the installation of precision optical assemblies while ensuring proper alignment.  To be used both in manufacturing and maintenance/repair.		Approx. $500K/HEL system cost saving, pluse approx. $500K for spare set and elimination of need to remove beam director from platform and return to manufacturer for repairs, further incresing cost savings and reducing downtime.		Moves beam director assembly from precision laboratory instrument to weapon system capable of being maintained in the field.  		PEO IWS 2.0 provided an endorsemenet letter supporing this project to accelerate critical component manufacturing / mid-Sep proj plan

		tbd		Production Fabrication of Optics for HEL Weapon Systems		EOC		HEL / FFG(X) /  LSC		X		 		Planned		L3 Brashear		FY20		Nov-19		Apr-22		2,000,000								500,000		1,000,000		500,000				FY22		Develop a production capability for off-axis primary mirrors and associated small optics within HEL beam director		Approx. $160K/HEL system cost and reduction in lead time for primary mirror system of 12 months.		Production capability for primary mirror currently will not support quantities or cost required for fielded weapon system. This project will dramatically increase production capability and reduce component cost.		Aug proj plan



		S2677		Plug and Play Composites		CMTC		VCS/CLB				X		Active				FY17		Mar 2017		Oct 2019		2,770,000		1,692,312		427,688		250,000		400,000		 						FY20		Deliver increased performance with minimal to no shipyard work outside of integration with the hull. 		$660k acquisition, $1.2M lifecycle savings per hull		Designed to remove all in yard work to bolt on composite articles and to improve performance of the submarine

		Q2533-2		Fire Safe Resins Phase II		CMTC		VCS/CLB				X		Active				FY18		Apr 2018		Apr 2019		650,000				600,000		50,000										FY19		Fire Safe composites for telemetry rings in support of FNC perfromance enhancement. 		$50k acquisition savings per hull for 44 hulls		New capability need enabled by FST safe resins for use inside pressure hull. 

		S2782		Submarine Coating Fabrication Technology		CMTC		VCS / CLB		X		X		Active				FY19		Feb 2019		Jan 2021		8,800,000						2,774,701		2,649,626		3,375,673						FY20		Demonstration of coatings architectures that are extremely complicated and need an extensive industrialization effort to facilitate something cost effective for production.		N/A		Performance improvement, bringing FNC research to the fleet. 		use FY18 funds on D.O., replace with FY20

		TBD		Thermoplastic Shapes		CMTC		CH-53K, FVL, LCAAT				X		Developing				FY20		Feb 2020		Jan 2022		1,500,000								1,000,000		500,000						FY23		Machining or forming of aluminum requires several costly fabrication and inspection processes for part manufacture.  Thermoplastic composite shapes (clips/brackets) has the potential to reduce both fabrication costs and part weight with the introduction of automated manufacturing processes.   		$50-$75K savings per aircraft		Enables integrated structures with lower cost (20%) than co-cured or bolted structures.Lower weight (~10-15% less) than traditional assembly approach, improved durability.		will slip to right

		TBD		Thermoplastic Welding		CMTC				TBD		TBD		Developing				FY20						3,000,000								1,375,000		1,625,000						FY23		Joining thermoplatic composite structures using welding, allows for integrated structures at lower cost than bonded composites.				Lower recurring cost for assembly, increased damage tolerance and durability.		Submitted as DMS&T FY19 without award, work with AFRL to coordinate activities and increase impact. 

		TBD		F-35 Automated Optical Distortion Measurement and Correction / Canopy Defect Detection and Repair		CMTC		F-35		X				Planned				FY20		Feb 2020		Jun 2020		2,840,000						607,023		607,023		1,821,069						FY21		Manual  inspection and repair of canopies is expensive and time consuming. Automation with digital characterization of flaws can reduce cost and prevent additional scrap.		JSF Program Savings of $60M - $120M		F-35 canopy's have the most complex shape and defect requirements of any canopys designed.  As a result, significant manual work to bring canopies into spec have resulted in delivery delays.  In addition, current measurement techniques are subjective, difficult to find and often result in canopies delivered out of spec.  This project will be developing objective measurement methods and the processes required to bring canopies back into specification without adding additional scrap. 

		tbd		Automated Flo-Coat for F-35 Canopy		CMTC		F-35		X				Developing				FY19		Oct 2019		Sep 2020		500,000						41,667		458,333								FY20		Inconsistancies with the manul flow coat process has lead to multiple reworks and is contributing to delivery delays with the F-35. Introducing an automated process to improve repeatablility and thus readiness. 				F-35 canopy delays have resulted in delayed delivery, this project seeks to improve delvery schedules. 

		tbd		F-35 Automated Optical Measurement System		CMTC		F-35		X				Planned				FY19		Mar 2019		Feb 2021		3,070,000						1,000,000		2,070,000		 						FY21		Converting exisiting manual optical inspection process to an automated data driven inspection approach to eliminate false positive and identify issues earlier in the production process. 		JSF Program Savings of $8.75- $25.2M		F-35 canopy delays have resulted in delayed delivery, this project seeks to improve delvery schedules. 

		A2777A/B		Advanced Mixing Methods for Flares / Energetics		CMTC		MJU-61A/B, MJU-68/B, M206, MJU-7A/B, MJU-10/B, MJU-53/B, MJU-75/B, ALA17/C, MJU-39/B, MJU-40/B, V22, F/A-18, F-35A/B/C, UH60, AH64, C-130, C-17, A-10, F-22, F-16		X				Planned				FY20		Sep 2019		May 2021		1,500,000						125,000		1,500,000		750,000						FY22		Baseline process for mixing Magnesium, Teflon, Viton (MTV) based flares is very dangerous for operators and results in costly shutdowns.  Additionally, demand is expected to outstrip supply and process requires significant use of non-environmentally friendly solvents.		$20M over 10 years		Faster and safer automated mixing process for igniter composition production which is also anticpated to transition to grain composition. Ultrasonic mixing, along with the automated material handling enabled by ultrasonic mixing, improves safety and speeds production.		DMS&T: $1.5M, ONR: $1.5M

		tbd		In-Situ Hot Temperature Debulk / Out of Autoclave Process		CMTC		F-35		X				Developing				FY20		Oct 2019		Sep 2020		1,000,000						55,556		666,667		277,778						FY21		Current layup process for specific parts requires heated, low pressure debulks.  This process is currently performed in the autoclave which is expensive and time consuming.  This project aims to demonstrate that advancements in heating blanket technology are sufficient to replace the autoclave debulk saving significant labor hours and span time.		$16M Program Savings		The latest generation of heating blankets have improved to the point where they should meet temperature requirements of heated debulks. Additionally, this capability is expected to greatly enhance composite repair capabilities which is anticpiated to benefit depots in repair. 

		tbd		Carbon Fiber PEKK Additive Manufacturing		CMTC		F-35		X				Planned				FY20		Oct 2019		Dec 2020		2,000,000						83,333		1,000,000		916,667						FY22		The majority of F-35 components were designed prior to additive manufacturing technologies which is now considered an acceptable fabrication method for low load, non-flight critical parts. The current fabrication methods used to create components such as brackets, ducts, grommets, and foreign object debris screens, may not be the most cost effective method today due to the advancements made in polymer additive manufacturing processes and materials. 		$50K-$100K per aircraft		Reduced weight, lower cost than conventional composites or metallic castings, enables rapid repairs with prepositioned additive manufacturing units, increasing readiness with enhanced capabilities in field.

		tbd		Next Generation Submarine Coating Fabrication Technology		CMTC		VCS / CLB		X		X		Developing				FY20		Oct 2019		Aug 2021		3,000,000								1,500,000		1,500,000						FY22		SEA073 down selected to one FNC coating architecture.  It is extremely complicated and need an extensive industrialization effort to facilitate something cost effective for production.				Performance improvement, bringing FNC research to the fleet. 

		tbd		Improved Manufacturing of Ceramic Materials for Hypersonic Applications		CMTC				X				Developing				FY20		TBD		TBD		TBD								tbd										CMC Materials are extremely difficult to manufacture, can typically only  be fabricated at low rates with high recurring cost.  Part yield is typically <50%.		50% or greater reduction in part costs.		Increased production rate capability, reduced scarp.		Working with AFRL to coordinate research activities. 

		tbd		Unmanned Swarming (University of Maine)		CMTC		Unmanned Swarming Ampibious Assault Craft (USAAC)		X		X		Developing				FY20		TBD		TBD		TBD								tbd										Advanced manufacturing techniques such as compression molded composites and additive manufacturing can offer the benefits of significant reduced production costs while delivering a stronger, lighter, faster vehicle capable of carrying more payload with extended range.		Predicted government cost savings of $11M over production of 1,000 vehicles.		ManTech investments will be used to reduce the manufacturing cost and improve vehicle performance. Advanced manufacturing techniques can offer 70% labor savings over conventional aluminum fabrication process.		congressional plus-up / MT role would be in interfacing

		tbd		Improved Composities Fabrication of Medium Unmanned Surface Vessels		CMTC		Medium USV Class		TBD		TBD		Developing				FY20		TBD		TBD		TBD								tbd										Improved manufacturing rates for unmanned surface vessels. 				Focus on efforts to speed of production for the composite manufacture of Medium Unnmanned Surface Vessels. 		Visited Liedos to discuss SeaHunter II

		tbd		Transparent Armor for Ground Vehicles and CVN		CMTC		Ground Vehicles / CVN		TBD		TBD		Developing				FY19		TBD		TBD		TBD								tbd										Improving manufacturing and material approach for transparent armor to eliminate frequent delaminations in both ground vehicle and ship applications. 		TBD		Improved readiness with existing performance characteristics. 		Still investigating potetnial projects. 

																														10,451,850		22,193,649		21,268,212

																												Minus Capability Enhancement / Enabler				1,400,000

																																20,793,649
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		 Accelerated Capability - Status - 25 Feb 2019																																						 

		Proj #		Proj Title		COE		Platform		Capability Acceleration		Capability Enhancement		Status 
(Active / Planned / Developing)		OEM / Industry		FY Proj		Start 
Date
(Mon YYYY)		End 
Date
(Mon YYYY)		Total ManTech Funding 
($)		Prior Years		FY18		FY19		FY20		FY21		FY22		Outyears		Imple-
mentation 
FY 
(est)		Project Description		Affordability Impact (if applicable)
($/hull or $/AC estimated)		Capability Acceleration or Capability Enhancement Impact		Comments

		Swarm Production

		M2815		SuperSwarm TX2 Carrier Board Development Support 		EMPF		SuperSwarm Electronics		X				Active				FY19		Feb-19		Oct-19		709,000						709,231												Development & prototype of baseline carrier board subsystem to support a broad range of current and future autonomous  drones under ONR Code 30's SuperSwarm S&T program.

Project includes both S&T task to optimize materials & supporting technologies, and ManTech tasks for enhanced manufacturing technologies and prototyping.		•   Long term cost savings are TBD, but highly probable due to improved baseline w/ intrinsic design elements for manufacturability and capabilities evolution.  These features optimize component production, and reduce the need to "break" and heavily rework the board each time a new functional requirement needs to be added.		Accelerated Capabilities: 
•  Directly impacts fielding schedule of required carrier board capabilities to multiple future drone PORs using tested HW optimized for supply chain, high rate manufacturing, and capabilities evolution.

Capabilities Enhancement
•   Potentially improves image processing for variety of sensor subsystems.		Multiple programs of record (POR) based on ONR Code 30 SuperSwarm technologies are  anticipated and continue to be planned.  However, it has not been determined when first implementation of the carrier board will occur.    

		M2816		SuperSwarm Software Defined Radio (SDR) Development Support 		EMPF		SuperSwarm Electronics		X				Active				FY19		Feb-19		Jan-19		733,000						733,281												Development & prototype of baseline Software Defined Radio (SDR) subsystem to support a broad range of current and future autonomous  drones under ONR Code 30's SuperSwarm S&T program.

Project includes both S&T task to optimize materials & supporting technologies, and ManTech tasks for enhanced manufacturing technologies and prototyping.		•   Long term cost savings are TBD, but highly probable due to improved baseline w/ intrinsic design elements for manufacturability and capabilities evolution.  These features optimize component production, and reduce the need to "break" and heavily rework the SDR each time a new functional requirement needs to be added.		Accelerated Capabilities: 
•  Directly impacts fielding schedule of foundational SDR capabilities to multiple future drone PORs using tested HW optimized for supply chain, high rate manufacturing, and capabilities evolution

Capabilities Enhancement: 
•   Adds SDR encryption, along with improved thermal management, energy management and enhanced radio performance.		Multiple programs of record (POR) based on ONR Code 30 SuperSwarm technologies are  anticipated and continue to be planned.  However, it has not been determined when first implementation of the SDR will occur.    

				SuperSwarm Electronic Speed Controller (ESC) Development Support 		EMPF		SuperSwarm Electronics		X				Planned		SubUAS LLC		FY19		Jul-19		TBD		750,000						248,570		500,000										Development & prototype of baseline Electronic Speed Control (ECS) subsystem to support a broad range of current and future autonomous  drones under ONR Code 30's SuperSwarm S&T program. 
 
Project includes both S&T task to optimize materials & supporting technologies, and ManTech tasks for enhanced manufacturing technologies and prototyping.		•   Long term cost savings are TBD, but highly probable due to improved baseline w/ intrinsic design elements for manufacturability and capabilities evolution.  These features optimize component production, and reduce the need to "break" and heavily rework the ESC subsystem each time a new functional requirement needs to be added.

Note:  This is even more relevant for ESC work than adjacent SuperSwarm efforts, since the initial circuit board was a public domain design that was not optimized for operation, manufacturability, or any other parameter.  If this would have remained the ESC baseline, then subsequent evolutions would have become higher risk, and higher cost to execute.		Accelerated Capabilities: 
•   Directly impacts fielding schedule of required electronic speed control capabilities to multiple future drone PORs using tested HW optimized for supply chain, high rate manufacturing, and capabilities evolution.

Capabilities Enhancement: 
•   Allows drone vehicles in flight to seamlessly transition from movement through air to movement through water and the converse. (This is a highly challenging problem that requires ultra-precise control of drone propellers to quickly transition rotational speeds up / down multiple orders of magnitude.)		Multiple future programs of record (POR) based on ONR Code 30 SuperSwarm technologies are anticipated and continue to be planned.  However, it has not been determined when first implementation of the ESC subsystem will occur.    

				SuperSwarm Holistic Electronics Engineering		EMPF		SuperSwarm Electronics		X		X		Developing		tbd?		FY20 (?)		TBD		TBD		3,000,000								1,000,000		1,000,000		1,000,000						Strategic management , prototyping, and LRIP of multiple SuperSwarm electronic components & subsystems. 		•  Quantitative cost savings / avoidance has not yet been projected.  (Early in pre-project planning and shepherding.)
•  This will improve overarching supply chain management & assessment of common board components; and also leverage similar  engineering work across multiple subsystems		Accelerated Capabilities: 
•   Similar to above MRR efforts, this overarching project directly impacts fielding schedule of various hardware capabilities to multiple future drone PORs using tested HW optimized for supply chain, high rate manufacturing, and capabilities evolution.
•   EMPF will utilize internal Demo Factory capabilities to manufacture multiple post-prototype LRIP quantity subsystems using consistent Center-of-Excellence best practicies and quality control.

Capabilities Enhancement: 
•   EMPF will provide additional recommended electronics enhancements and relevant capabilities using their deep corporate knowledge and broad array of expertise and partner resources.		This is a potential project that might be directly funded by ONR Code 30 SuperSwarm Leadership (vice John Carney), but executed through EMPF ManTech vehicle.  (i.e., MIPR).  Discussions to continue.

				Vehicle Production - Quad Copter		iMAST		Vehicle																235,585						235,585

		tbd		SuperSwarm Vehicle Production Optimization Engineering Analysis / + Follow-on		iMAST		SuperSwarm Vehicle Manufacturability		X				Planned		tbd		FY19		Mar-19		Mar-21		1,000,000						 		300,000		500,000		200,000				FY21		Evaluation of manufacturing process accelerating technologies based on additive manufacturing (AM), modeling / simulation/ materials selections, and mission systems integration. Major variable to be consiered in solution set include mission profile, degree of COTS availability, concept for manufacture and assembly (vendor vs in the field).				Creating large numbers of potentially consumable mission systems based on AUV technology working collaboratively and potentially autonomously has not been done in a Navy specific scenario. Project focus will be to accelerate the development timeline to field prototype systems rapidly with mission tailoring capabiity under dynamic mission reuqirements.		NSWC-CD reduction reprogrammed FY19

		Total - SuperSwarm Electronics																						6,427,585		0		0		1,926,667		1,800,000		1,500,000		1,200,000		0

		FFG(X) / LSC (NGSSR / SEWIP)

		S2755		Open & Common Modular Building Blocks		EMPF		FFG(X), LSC		X				Active				 		May-18		Jan-20		5,800,000		231,336		1,773,531		1,500,000		1,500,000		794,891						FY20		Prototypes a modern radar system architecture introducing open and common (RF components to demonstrate the capability to implement requirements of two significantly different radar systems. The Open & Common project outcome represents the baseline for  Next Generation Surface Search Radar (NGSSR). 		•   Potential acquisition cost savings estimated at 25% of unit cost over 200 units for NGSSR as compared to traditional Traveling Wave Tube (TWT) based designs.
•   Advanced solid state technology, yields potential life-cycle cost savings of $50M through improved reliability over TWT-based designs.		Accelerated Capabilities: 
Directly impacts fielding of NGSSR on FFG(X) and other surface warships.  		It has not been determined as to when first implementation of NGSSR will occur.

		S2801		SEWIP BLK 3 Enhanced Thermal Management		EMPF		DDG-51				X		Planned		Northrop Grumman Mission Systems		FY19		Jul-19		 		4,000,000						388,488		750,000		1,812,134		2,000,000		426,413		FY20		Manufacturing improvements to support high performance thermal management of Low Band subsystem within SEWIP Block 3 -  AN/SLQ-32(V)7 Electronic Warfare (EW) system.		•   Reduced maintenance costs are expected (both scheduled & unscheduled) due to cooler operation.  Measured savings are TBD.		Capability Enhancements
•   Improves Electronic Attack (EA) Low Band (LB) Transmit (TX) ability to mitigate selected group of advanced threats due to higher available power. (Specific threats and associated performance metrics are classified.)		This project doesn't accelerate capabilities per se; rather it contributes to capabilities being fielded on-time.

				SEWIP Block III LRU Affordability Improvements		EMPF		DDG-51						Planned		Northrop Grumman Mission Systems		FY20		 				TBD						0		0		0										•   Acquisition savings of $1.5M / SEWIP Block 3 system over total of  50 (minimum) to 59 (maximum) surface warships.  This equates to total acquisition savings of $75M to $88.5M				This project does not provide capability enhancements per se.  However it does eliminate 20 wavered parts per SEWIP Block 3, and brings system performance up to baseline due to renewed compliance with Government operational requirements.

		 		SEWIP Block 3 "LITE" Study ($500K FY20) / ($10M project FY21 start with $250K)		EMPF		FFG(X)		X		X		Planned		TBD		TBD		TBD		TBD		10,000,000								500,000		250,000		3,000,000		6,750,000		TBD		Application of advanced manufacturing methods and material technologies to reduce initial SEWIP Block 3 system Size, Weight, Power and Cost (SWaP-C) to facilitate installation & operational EW capabilities on "small footprint" Surface Warships (e.g., smaller than DDG-51 class).				Accelerated Capabilities
There is no planned Block 3 Lite baseline capabilitity, so any viable Block 3 Lite system is an accelerated capability

Capability Enhancements
•   Increases total number of surface warships with available Electronic Attack capability.  (Numbers forthcoming)
•   Directly supports US Navy's Distributed Lethality initiative, which requires common EW capabilities on all surface warships.		•   No approved SEWIP Block 3 Lite Design Concept.  As of Feb 2019, SEWIP Block 3 Design Agent (Northrop Grumman) and Gov't each has significantly different perspectives as to what changes should be undertaken to facilitate this future system.  Moreover, the SEWIP Block 3 PARM (IWS 2.0) will potentially be reviewing additional concepts per 7 Jan 2019 RFI that requests same from Industry.
•   Project Start Date is TBD and involves multiple dependences.   PEO IWS 2.0 wants a stable design for SEWIP Block 3 before any Block 3 Lite development is undertaken.  However, PMS 515 wants a Block 3 Lite ready for integration on a future buy of FFG(X) ship class.
•   $10M cost estimate from similar development effort for SEWIP Block 2 Lite.  No specific cost estimate can be produced for SEWIP Block 3 Lite until suitable design concept is approved.

		Total FFG(X) / LSC (NGSSR / SEWIP)																						19,800,000		231,336		1,773,531		1,888,488		2,750,000		2,857,025		5,000,000		7,176,413

		Energetics Production Improvement

		S2774		Additive Manufacturing of Propellants		EMTC		AV-8, F-15, F-16, B-52 		X				Active						Oct-17		Dec-20		1,090,000				310,000		430,000		350,000								FY23		Develop Additive Manufacturing (AM) technology for the production of Navy / USMC solid propellant grains for the M91 Impulse Cartridge utilized on the AV-8, F-15, F-16, and B-52 aero-platforms. An AM process for producing the M91 Implulse Cartridge will be delivered.		---		Replacement of the traditional Cartridge-Actuated-Device (CAD) propellant grains manufacturing method with a repeatable and precisely-controlled Additive Manufacuring processwill remove the physical anomalies of the propellnt grains, lower the production costs, and increase the reliability in CAD perfromances

		N/A		Production of BDNPA/F utilizing Advanced Flow Reactor Techncology		EMTC		Marine Corp:
XM-1147 120mm AMP Tank Round
XM-111 Offensive Hand Grenade		X				Planned				FY20		Jan-19		Dec-19		1,517,000								517,000		500,000		500,000				FY23		Develop and demonstrate a CONUS process to produce a critical energetic material , relieving the dependency on exhausted OCONUS stockpile.  Material has immediate application in 2 USMC fielded systems as well as potential future use in Navy Gun Propellant (EX-96/EX-99) and Navy Cast Cure explosive systems (PBXN-105/106).		'---		Use of AFR techncology allows BDNPA/Fmanufacturing plant to be operational quicker, providng critical weapon ingredients to field weapon sooner.		Joint effort with Army.

		N/A		Next Generation Demolition Energetics (FAST PACK) Manufacture		EMTC				X				Developing				FY20		N/A		N/A		5,350,000								1,200,000		2,000,000		2,150,000				FY24		Develop manufacturing process for Next Generation Demolition Material (FAST PACK) to replace C4 in M112 demolition blocks and reduce their cost by 50-70%, allow all-weather operation, and use RAM techncology to produce.  Lots of endorsements.		---		Pushes next generational demolition material to the field sooner to overcome  the known defiecncies of C-4 (malleability/pliability/perfromance) at extremely cold temperatures.		High cost initiative ($1.2-2.1M per year FY20-22). Submitted to OSD MS&T for FY20 consideration but was not selected for funding.

		A2777A/B		Advanced Mixing Methods for Flares / Energetics		CMTC		MJU-61A/B, MJU-68/B, M206, MJU-7A/B, MJU-10/B, MJU-53/B, MJU-75/B, ALA17/C, MJU-39/B, MJU-40/B, V22, F/A-18, F-35A/B/C, UH60, AH64, C-130, C-17, A-10, F-22, F-16		X				Planned				FY20		Sep 2019		May 2021		1,500,000						125,000		1,500,000		750,000						FY22		Baseline process for mixing Magnesium, Teflon, Viton (MTV) based flares is very dangerous for operators and results in costly shutdowns.  Additionally, demand is expected to outstrip supply and process requires significant use of non-environmentally friendly solvents.		$20M over 10 years		Faster and safer automated mixing process for igniter composition production which is also anticpated to transition to grain composition. Ultrasonic mixing, along with the automated material handling enabled by ultrasonic mixing, improves safety and speeds production.		DMS&T: $1.5M, ONR: $1.5M

		Total Energetics / etc																						9,457,000		0		310,000		555,000		3,567,000		3,250,000		2,650,000		0

																								minus								1,200,000		2,000,000		2,150,000

																								4,107,000		0		310,000		555,000		2,367,000		1,250,000		500,000		0





		High Energy Lasers Weapon Systems																								 		 		 		 		 		 		 

		tbd		HEL Composite Manufacturability		iMAST		HEL / FFG(X) /  LSC		X				Planned		L3 Brashear		FY20		Oct-19		Sep-21		1,200,000								400,000		800,000								Improve beam expander producibility through reconfigurable tooling to demonstrate emergent hybrid material manufacturing protocol. Project focus will be to develop composite layup/forming process to enable accurate geometric cyclinder construction.  Current process is inherently inaccurate, excessively time and labor intensive and still results in high condemnation rate. 				Expect to increase delivery to the ship at least 6 months earlier.		5 Mar meeting at L3-Brashear

		tbd		HEL Gold Coating Application		iMAST		HEL / FFG(X) /  LSC		X				Planned		L3 Brashear		FY20		Oct-20		Sep-22		1,000,000								500,000		500,000								Project focus is to develop / identify a material to optimize (gold is one option) surface reflectivity and develop an application process that is efficient and reliable. Current process is very high cost, long lead time and high condemnation rate. 

		S2489		SiC High-Efficiency Power Switches Wafer Process Improvement		EOC		Multifunction Energy Storage System / EMALS / AMDR upgrades				X		Active		Wolfspeed / Cree		FY12		Oct-13		Apr-19		5,300,000		5,300,000														tbd		Manufacturing technology improvements of epi-layer growth, device manufacturing technology to increase yield and reduce the cost of high Silicon Carbide power switching devices. 		Unknown		Reduces size and weight for high power switching assemblies used in shipboard power distribution.  Will be critical for the implementation of high power applications such as laser weapons or rail gun.		Project completes on April 30,2019

		Q2790		Laser Quality Spinel Optics		EOC		HEL / FFG(X) /  LSC		X				Developing		tbd		FY19		May-19		May-22		3,000,000						750,000		1,000,000		1,000,000		250,000				FY22		Demonstrate capability to produce large, high quality high strength spinel optics for use in laser weapon system applications. Enables use for HEL applications including exit windows.		$250K		Removes 1 technical hurdle to implementation of Laser Weapon System on ships.  Allows shared aperture with infrared sensors, reducing size and weight of weapon system.		Currently in source selection for spinel development

		tbd		Line Replaceable Units (LRUs) for HEL Weapon Systems		EOC		HEL / FFG(X) /  LSC		X		 		Planned		L3 Brashear		FY20		Dec-19		Mar-22		3,000,000								1,000,000		1,500,000		500,000				FY22		Develop optomechanical LRUs that will  of sinplify the installation of precision optical assemblies while ensuring proper alignment.  To be used both in manufacturing and maintenance/repair.		Approx. $500K/HEL system cost saving, pluse approx. $500K for spare set and elimination of need to remove beam director from platform and return to manufacturer for repairs, further incresing cost savings and reducing downtime.		Moves beam director assembly from precision laboratory instrument to weapon system capable of being maintained in the field.  		PEO IWS 2.0 provided an endorsemenet letter supporing this project to accelerate critical component manufacturing / mid-Sep proj plan

		tbd		Production Fabrication of Optics for HEL Weapon Systems		EOC		HEL / FFG(X) /  LSC		X		 		Planned		L3 Brashear		FY20		Nov-19		Apr-22		2,000,000								500,000		1,000,000		500,000				FY22		Develop a production capability for off-axis primary mirrors and associated small optics within HEL beam director		Approx. $160K/HEL system cost and reduction in lead time for primary mirror system of 12 months.		Production capability for primary mirror currently will not support quantities or cost required for fielded weapon system. This project will dramatically increase production capability and reduce component cost.		Aug proj plan

		Total High Energy Lasers Weapon Systems																						15,500,000		5,300,000		0		750,000		3,400,000		4,800,000		1,250,000		0



		F-35 Canopy Production Acceleration																								 		 		 		 		 		 		 

		TBD		F-35 Automated Optical Distortion Measurement and Correction / Canopy Defect Detection and Repair		CMTC		F-35		X				Planned				FY20		Feb 2020		Jun 2020		2,840,000						607,023		607,023		1,821,069						FY21		Manual  inspection and repair of canopies is expensive and time consuming. Automation with digital characterization of flaws can reduce cost and prevent additional scrap.		JSF Program Savings of $60M - $120M		F-35 canopy's have the most complex shape and defect requirements of any canopys designed.  As a result, significant manual work to bring canopies into spec have resulted in delivery delays.  In addition, current measurement techniques are subjective, difficult to find and often result in canopies delivered out of spec.  This project will be developing objective measurement methods and the processes required to bring canopies back into specification without adding additional scrap. 

		tbd		Automated Flo-Coat for F-35 Canopy		CMTC		F-35		X				Developing				FY19		Oct 2019		Sep 2020		500,000						41,667		458,333								FY20		Inconsistancies with the manul flow coat process has lead to multiple reworks and is contributing to delivery delays with the F-35. Introducing an automated process to improve repeatablility and thus readiness. 				F-35 canopy delays have resulted in delayed delivery, this project seeks to improve delvery schedules. 

		tbd		F-35 Automated Optical Measurement System		CMTC		F-35		X				Planned				FY19		Mar 2019		Feb 2021		3,070,000						1,000,000		2,070,000		 						FY21		Converting exisiting manual optical inspection process to an automated data driven inspection approach to eliminate false positive and identify issues earlier in the production process. 		JSF Program Savings of $8.75- $25.2M		F-35 canopy delays have resulted in delayed delivery, this project seeks to improve delvery schedules. 

		F-35 Canopy Production Acceleration																						6,410,000		0		0		1,648,690		3,135,356		1,821,069		0		0



		Submarine Coatings																								 		 		 		 		 		 		 

		S2782		Submarine Coating Fabrication Technology		CMTC		VCS / CLB		X		X		Active				FY19		Feb 2019		Jan 2021		8,800,000						2,774,701		2,649,626		3,375,673						FY20		Demonstration of coatings architectures that are extremely complicated and need an extensive industrialization effort to facilitate something cost effective for production.		N/A		Performance improvement, bringing FNC research to the fleet. 		use FY18 funds on D.O., replace with FY20

		tbd		Next Generation Submarine Coating Fabrication Technology		CMTC		VCS / CLB		X		X		Developing				FY20		Oct 2019		Aug 2021		3,000,000								1,500,000		1,500,000						FY22		SEA073 down selected to one FNC coating architecture.  It is extremely complicated and need an extensive industrialization effort to facilitate something cost effective for production.				Performance improvement, bringing FNC research to the fleet. 

		Total - Submarine Coatings																						11,800,000		0		0		2,774,701		4,149,626		4,875,673		0		0

																																		 

		CH-53K Capability Acceleration																								 		 		 		 		 		 		 

		A2616		CH-53K Ice Detection Repackaging & Affordability		EMPF		CH-53K		X				Completed						Jan-16		Apr-19		5,200,000				5,200,000

						EOC		CH-53K		X				Completed

		M2730		Testing of LWIR Camera(s) in a Degraded Visual Environment (MRR) (formerly CH-53K Affordable Module DVE Systems (MRR) - IR MRR)		EOC		CH-53K		X				Active						Jul-18		Jul-19		750,000				750,000

				Flexible Robotic Composites Mfg Cell (FRCMC)		CMTC		CH-53K		X		X		Active						Apr-19		Feb-21		3,360,000						1,587,000		1,500,000		180,000

		Total - CH-53K																								- 0		- 0		- 0		- 0		- 0		- 0		- 0



																								Total		5,531,336		2,083,531		9,543,546		17,601,982		17,103,767		7,950,000		7,176,413

																								PE				57,797,000		58,657,000		60,138,000		60,122,000

																								% CA				3.6		16.3		29.3		28.4



		Not used …

		tbd		In-Situ Hot Temperature Debulk / Out of Autoclave Process		CMTC		F-35		X				Developing				FY20		Oct 2019		Sep 2020		1,000,000						55,556		666,667		277,778						FY21		Current layup process for specific parts requires heated, low pressure debulks.  This process is currently performed in the autoclave which is expensive and time consuming.  This project aims to demonstrate that advancements in heating blanket technology are sufficient to replace the autoclave debulk saving significant labor hours and span time.		$16M Program Savings		The latest generation of heating blankets have improved to the point where they should meet temperature requirements of heated debulks. Additionally, this capability is expected to greatly enhance composite repair capabilities which is anticpiated to benefit depots in repair. 

		tbd		Carbon Fiber PEKK Additive Manufacturing		CMTC		F-35		X				Planned				FY20		Oct 2019		Dec 2020		2,000,000						83,333		1,000,000		916,667						FY22		The majority of F-35 components were designed prior to additive manufacturing technologies which is now considered an acceptable fabrication method for low load, non-flight critical parts. The current fabrication methods used to create components such as brackets, ducts, grommets, and foreign object debris screens, may not be the most cost effective method today due to the advancements made in polymer additive manufacturing processes and materials. 		$50K-$100K per aircraft		Reduced weight, lower cost than conventional composites or metallic castings, enables rapid repairs with prepositioned additive manufacturing units, increasing readiness with enhanced capabilities in field.

		tbd		Improved Manufacturing of Ceramic Materials for Hypersonic Applications		CMTC				X				Developing				FY20		TBD		TBD		TBD								tbd										CMC Materials are extremely difficult to manufacture, can typically only  be fabricated at low rates with high recurring cost.  Part yield is typically <50%.		50% or greater reduction in part costs.		Increased production rate capability, reduced scarp.		Working with AFRL to coordinate research activities. 

		tbd		Unmanned Swarming (University of Maine)		CMTC		Unmanned Swarming Ampibious Assault Craft (USAAC)		X		X		Developing				FY20		TBD		TBD		TBD								tbd										Advanced manufacturing techniques such as compression molded composites and additive manufacturing can offer the benefits of significant reduced production costs while delivering a stronger, lighter, faster vehicle capable of carrying more payload with extended range.		Predicted government cost savings of $11M over production of 1,000 vehicles.		ManTech investments will be used to reduce the manufacturing cost and improve vehicle performance. Advanced manufacturing techniques can offer 70% labor savings over conventional aluminum fabrication process.		congressional plus-up / MT role would be in interfacing

		tbd		Improved Composities Fabrication of Medium Unmanned Surface Vessels		CMTC		Medium USV Class		TBD		TBD		Developing				FY20		TBD		TBD		TBD								tbd										Improved manufacturing rates for unmanned surface vessels. 				Focus on efforts to speed of production for the composite manufacture of Medium Unnmanned Surface Vessels. 		Visited Liedos to discuss SeaHunter II

		tbd		Transparent Armor for Ground Vehicles and CVN		CMTC		Ground Vehicles / CVN		TBD		TBD		Developing				FY19		TBD		TBD		TBD								tbd										Improving manufacturing and material approach for transparent armor to eliminate frequent delaminations in both ground vehicle and ship applications. 		TBD		Improved readiness with existing performance characteristics. 		Still investigating potetnial projects. 

		S2677		Plug and Play Composites		CMTC		VCS/CLB				X		Active				FY17		Mar 2017		Oct 2019		2,770,000		1,692,312		427,688		250,000		400,000		 						FY20		Deliver increased performance with minimal to no shipyard work outside of integration with the hull. 		$660k acquisition, $1.2M lifecycle savings per hull		Designed to remove all in yard work to bolt on composite articles and to improve performance of the submarine

		Q2533-2		Fire Safe Resins Phase II		CMTC		VCS/CLB				X		Active				FY18		Apr 2018		Apr 2019		650,000				600,000		50,000										FY19		Fire Safe composites for telemetry rings in support of FNC perfromance enhancement. 		$50k acquisition savings per hull for 44 hulls		New capability need enabled by FST safe resins for use inside pressure hull. 

		TBD		Thermoplastic Shapes		CMTC		CH-53K, FVL, LCAAT				X		Developing				FY20		Feb 2020		Jan 2022		1,500,000								1,000,000		500,000						FY23		Machining or forming of aluminum requires several costly fabrication and inspection processes for part manufacture.  Thermoplastic composite shapes (clips/brackets) has the potential to reduce both fabrication costs and part weight with the introduction of automated manufacturing processes.   		$50-$75K savings per aircraft		Enables integrated structures with lower cost (20%) than co-cured or bolted structures.Lower weight (~10-15% less) than traditional assembly approach, improved durability.		will slip to right

		TBD		Thermoplastic Welding		CMTC				TBD		TBD		Developing				FY20						3,000,000								1,375,000		1,625,000						FY23		Joining thermoplatic composite structures using welding, allows for integrated structures at lower cost than bonded composites.				Lower recurring cost for assembly, increased damage tolerance and durability.		Submitted as DMS&T FY19 without award, work with AFRL to coordinate activities and increase impact. 

										 

		 		G/ATOR HPEC Environmental Packaging		EMPF		US Marine AN/TPS-80 multi-mission Ground/Air Task Oriented Radar (G/ATOR)		X		X		Planned		Northrop Grumman Mission Systems		FY20		Oct-19		May-21		4000000
200K FY20, FY21 unfunded								0		0						FY21		Application of novel environmental packaging into multi-teraflop based High Performance Embedded Computer (HPEC) subsystem for multi-mission AN/TPS-80 Ground/Air Task Oriented Radar.  Packaging will facilitate G/ATOR operation in hostile end-use environments & provide reliable heat mitigation to enhance operational capabilities against advanced threats. 		•  Acquisition Cost Reduction: $250K / unit savings
•  Decreased Power:  1200W to 700W
•  Decreased Weight: 89.25 lbs. to 81 lbs.
•  Reduced maintenance costs due to cooler operation and lower particulate contamination.		Accelerated Capabilities: 
•   Accelerates fielding of warfighter capabilities by projected 36 months over initially scheduled baseline updates.

Capability Enhancements
•   Significantly improves radar ability to detect, track and support mitigation for advanced ballistic, air breathing, and electronic threats. (Specific threats and associated performance metrics are classified.)
•   Enhanced Warfighter Protection:  Improved threat detection & mitigation directly impacts warfighter safety.
•   Improved System Reliability (MTBF): Collective applied thermal solutions will mitigate the effects of harsh operating environment; and provide both increased thermal margins and redundant thermal mitigations to offset AFB failure (due to fan damage, system malfunction, etc.).		•   USMC PEO Land Systems and Northrop Grumman Mission Systems (NGMS) have collectively agreed to add $750K as a cost share to this project.  This would be in addition to the estimated $4M of ONR ManTech funding currently projected.  While this has been clearly stated in open forum on multiple occasions, I am still awaiting written confirmation, for which I continue to press.

		 		MEMS IMU Environmental Packaging 		EMPF		US Navy weapons systems, including Joint Direct Attack Munition (JDAM) and Small Diameter Bomb (SDB)		X		X		Planned		* Boeing Corporation
* Teledyne Scientific		FY21		Oct-20		Sep-22		2,800,000										 		 				FY23		Application of novel environmental packaging on micro-electro-mechanical system (MEMs) based Inertial measurement unit (IMU) technology to facilitate operation in severe end-use environment.  Note, this is a future planned 6.3 ManTech extension of current ONR 6.2 Science & Technology (S&T) work to support Future Naval Capabilities (FNC).		•   Acquisition Cost would be order-of-magnitude (> 10X) lower than comparable navigation grade product, which means a navigational grade IMU at a tactical grade unit cost.
•   Projected IMU pricing is still being worked, but fully expected to be less than much lower accuracy tactical IMU currently in use.  Bottom line is lower cost + much higher performance.		Accelerated Capabilities: 
•   Accelerates fielding of warfighter capabilities by projected TBD months over estimated baseline updates.  (In process)

Capability Enhancements
•   Provides 20X level of improved IMU navigation performance in an 18X decreased tactical form factor, to support GPS denied operation.  This yields a notably reduced Circular Area of Probability (CER).
•   Improved accuracy equates to higher lethality
•   Improved accuracy also reduces chance of collateral damage 		I recently met with Teledyne's Corporate President; Teledyne's former CTO, and Boeing leadership, with whom I've been coordinating this effort the past 18 months.  The 6.2 effort we (EMPF) has been working with Teledyne has been enormously successful, and there is considerable program office sponsorship available to support this 6.3 based ManTech effort to actually package the DRG IMU into an end use system--we already have PO letters of endorsement.

		 		High Capacity - High Performance Power Modules - not on Pipeline		EMPF		US Navy Directed Energy applications, including hypersonic rail gun systems and laser weapons.		X		X		Developing		TBD		FY22		Oct-21		Sep-23		5,500,000												2,500,000				FY24-25		Innovative systems engineering & integration of graphene-based supercapacitor technologies w/ contemporary energy storage materials into a discrete power module that provides high energy density, high power density, and ultrafast discharge rates.  This addresses a critical need for fielding / employing all manner of Directed Energy combat systems		TBD		Accelerated Capabilities: 
•   Provides currently unavailable source of portable stored energy in a high power / high discharge format suitable to drive tactical Directed Energy weapons.

Capability Enhancements
•   Directly impacts fielding of hypersonic & laser based Directed Energy weapons in  various battlefield environments, which are currently limited by availability of reliable high power sources.		•   Project is in early conceptual due diligence.  Quantitative measure of capabilities acceleration (reduced time to fielding) is TBD
•   Project start currently targets FY22.  However, earlier start might be possible with acceptable risk.  This is still being explored.

										 

		Zxxxx		Design Assessment of Ship Interface Template Set (SITS)		CNM		Submarines		X				Active				FY19		Oct-18		Jun-19		447,000																2019		special project - center ops funds		Unknown		Enable earlier transit start time for rescue Vessel of Opportunity 

										 

		S2762		Digital Problem Resolution		NSAM		CVN		X				Active				FY19		Mar-18		Aug-19		600,000																2019		12 month effort done by fy20 beginning		$1,000,000 per RCOH Program
$1,400,000 per New Construction CVN
$200,000 per In-service CVN		Develop a process for capturing growth work items using digital information capture technologies; leads to faster problem resolution and efficient work planning

										 

		tbd		NSW High Speed Boat {HSB) Rapid Response		iMAST		HSB Radar Absorbing Antenna Structure		X		X		Planned		USMI		FY19		Mar-19		Jun-20		550,000						 		 								FY21		Development of composite manufacturing process and techniques necessary to integrate carbon fiber hull as an integrated and multifunctional structure. New process will enable integration of antennae while reducing the platform signature.				Current structures are mission and signature limiting and are no longer capable of supporting future capabilitiy improvements and additions. Once developed, new capabilities will be integrated that were not previously possible and upgrades will be added rapidly.
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Thrust Area Spread

		Capability Acceleration Thrust Areas

				Capability Acceration Thrust Area		Platforms		Total ManTech Funding 
($)		Prior Years		FY19		FY20		FY21		FY22		Outyears

		1		Swarm Production		Various		6,026,667		0		1,926,667		1,800,000		1,300,000		1,000,000		0

		2		FFG(X) / LSC (NGSSR / SEWIP)		FFG(X) / LSC		14,500,380		2,004,867		1,888,488		2,750,000		2,857,025		5,000,000		7,176,413

		3		High Energy Laser (HEL) Weapon Systems 		FFG(X) / LSC		15,500,000		5,300,000		750,000		3,400,000		4,800,000		1,250,000		0

		4		F-35 Canopy Production Acceleration		F-35		6,605,115		0		1,648,690		3,135,356		1,821,069		0		0

		5		Submarine Coatings		VCS / CLB		11,800,000		0		2,774,701		4,149,626		4,875,673		0		0

		6		Energetics Production Improvement		Various		4,982,000		310,000		555,000		2,367,000		1,250,000		500,000		0

						Total:		59,414,162		7,614,867		9,543,546		17,601,982		16,903,767		7,750,000		7,176,413

						PE 0603680N:						58,657,000		60,138,000		60,122,000		61,318,000

						% Capability Acceleration:						16.3		29.3		28.1		12.6

										ManTech Funding ($M)

				Capability Acceration Thrust Area		Platforms		FY19		FY20		FY21

		1		Swarm Production		Various		1,926,667		1,800,000		1,300,000

		2		Advanced Radar and Electronic Warfare for Ships (NGSSR / SEWIP)		FFG(X) / LSC		1,888,488		2,750,000		2,857,025

		3		High Energy Laser (HEL) Weapon Systems 		FFG(X) / LSC		750,000		3,400,000		4,800,000

		5		Submarine Coating Fabrication Technology		VCS / CLB		2,774,701		4,149,626		4,875,673

		4		F-35 Canopy Production Acceleration		F-35		1,648,690		3,135,356		1,821,069

		6		Energetics Production Improvement		Various		555,000		2,367,000		1,250,000

						Total:		9,543,546		17,601,982		16,903,767

						PE 0603680N:		58,657,000		60,138,000		60,122,000

						% Capability Acceleration:		16.3		29.3		28.1





Thrust Area w Comments only

		Capability Acceleration Thrust Areas

				Capability Acceleration Thrust Area		Platforms

		1		Unmanned / Autonomous Vehicle Production		Various

		2		Directed Energy		FFG(X) / LSC

		3		Advanced Submarine Fabrication Technology		VCS / CLB

		4		Sustainment Technology		Ships / Aircraft

		5		Energetics Production Improvement		Various

		6		Hypersonics Fabrication		Various

		7		Other ONR Manufacturing Maturation		Various

						 







Execution through COEs

Center for Naval Metalworking (CNM)

Composites Manufacturing Technology Center 
(CMTC)

Electro-Optics Center (EOC)

Electronics Manufacturing Center (EMC)

Energetics Manufacturing Technology Center 
(EMTC)

Institute for Manufacturing and Sustainment 
Technologies (iMAST)

Naval Shipbuilding and Advanced 
Manufacturing (NSAM) Center

• Centers of Excellence (COEs)
– Execute projects and manage project teams
– Collaborate with acquisition program offices / industry to identify and resolve 

manufacturing issues
– Develop and demonstrate manufacturing technology solutions for identified Navy 

requirements
– Facilitate transfer of developed technologies
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NSWCCD Coordination
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Mike Hackert
Program Officer
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Neil Graf
ManTech Lead / Program Officer
Composites Manufacturing Lead

COR: 
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- EMTC
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Program Officer
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- iMAST
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Tech. Advisory Committee
Representative 
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Guest Researcher at NIST
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- EMC/EMPF
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ManTech Portfolio Manager:     
- PEO (IWS)

JDMTP Electronics Subpanel

Gina Walker
Ellen Reed

Megan Gavarkavich
Stephanie Marsh

Kassia Rivera
Contracts – ONR Code 253 

Sarah Mitchell
Denise Piastrelli

Maddie Maldonado
Gabe Puente-Lay
Prince Adu-Jamfi
Laurel Rubinstein

Matt Vincent
Bill Palko

Don Szczur
Allegient Defense Team

Dr. Thomas Fu
ONR 33 Department Head

----------------------------
Dr. Jennifer Wolk

Code 332 - Naval Materials and Mfg
Division Director

Will Crespo, NSWC-Crane 
EOC / EMC Technical / Programmatic 

Support
JDMTP Directed Energy Working Group

Scott Bartlett (NSWC-CD)
CMTC Technical / Programmatic Support

JDMTP Composites Subpanel - Chair
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Navy ManTech Active Projects

Platform Active
Projects

Total 
Investment

($M)

VIRGINIA Class Submarine 27 140.4

COLUMBIA Class Submarine 22 37.1

CVN 78 Class Carrier 7 46.8

DDG 51 Class Destroyer 19 117.8

Total 91 342.1
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• Affordability Assessments (estimate of total savings per hull)
– Acquisition Program Office-approved process for assessing cost savings of current ManTech portfolio 
– Assess both acquisition and life-cycle savings semi-annually

• Recognized Cost Savings (by Shipyard)
– Recognized savings/hull for projects in portfolio that have either implemented to date or are in the process of 

implementing 
– Measurement of progress against estimated total savings per hull
– Submitted by the applicable shipyard annually 

Affordability Assessments / 
Recognized Cost Savings

Acquisition Affordability Assessment (Nov 2022)

Platform
Total # 
Affordability
Projects

Probable
EROM Cost 
Reduction Per 
Vehicle ($M)

CVN 78 Class Carrier 61 88.4

DDG 51 Class Destroyer 95 52.1

VIRGINIA Class Submarine (VCS) 174 68.2

COLUMBIA Class Submarine (CLB) 57 48.1DISTRIBUTION STATEMENT A: Approved for 
public release: distribution is unlimited. 10 of 23



VIRGINIA / COLUMBIA Class 
Submarine Affordability Initiatives

VIRGINIA Class Submarine (VCS) Initiative
• Investment: approximately $140.3M to date 
• Total estimated acquisition savings: $67.7M/hull

• Recognized cost savings to date: $45.5M/hull
– 68 projects implemented or in the process of 

implementation (Fall 2022 General Dynamics Electric 
Boat update)

Annual Navy ManTech budget returned with yearly VCS cost savings of >$80M

• Significant class maintenance / repair cost savings
Extended affordability focus to COLUMBIA Class submarine (CLB)
• Investment: approximately $37.1M to date
• Total estimated acquisition savings: $39.8M/hull
• Recognized cost savings to date:  $16.1M/hull 

– 15 projects implemented or in the process of implementation (Fall 2022 General Dynamics 
Electric Boat update)
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RECENT 
SUCCESS STORIES
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Deep Hole Drilling
• Transformed the process of deep hole drilling 

by developing an annular mag-base drill
• Leveraged commercial-off-the-shelf drills and 

existing technology used in other industries
• Implemented new drill and established a new 

process for deep hole drilling
• Five-year savings of $3.3M for CVN (new 

construction and overhaul) and $2.4M for 
DDG; total a five-year savings of $8M; 
additional savings anticipated from other 
shipyards

• Implementation planned in FY24 at Newport 
News Shipbuilding, Bath Iron Works, and 
Ingalls Shipbuilding

DISTRIBUTION STATEMENT A: Approved for 
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Digital Data for Next-Generation 
Measurement / Location Tools

• Applied digital thread to ship and 
submarine manufacturing processes 
used to locate and install paint 
masking and hanger stud positions

• Demonstrated the ability to use 
existing product model information in 
complex ship construction activities

• Total five-year savings of $12.9M; 
reduced hull construction costs by:
– CLB – $1.7M (non-recurring) and $809K 

(recurring)
– VCS – $1.1M (non-recurring) and $501K 

(recurring)
– DDG 51 – $510K (recurring)  
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Critical Asset Management 
• Developed a tool that interfaces with 

Bath Iron Works’ (BIW’s) current 
capacity planning tools and digitally 
tracks and plans critical assets to 
support the DDG 51 structural unit 
assembly plan 

• Software also integrates the added 
capabilities of asset maintenance 
planning and asset tracking  

• Software and tool implemented at 
BIW in August 2022

• Estimated to save ~$650K per year
DISTRIBUTION STATEMENT A: Approved for 
public release: distribution is unlimited. 15 of 23



Portable Welding Robot for 
VCS and CLB

• Developed a system that can be broken 
down, transported, and set-up on a job 
site within a standard shift 

• All essential welding variables were 
developed and integrated into the robot 
controls 

• Prototype portable welding robot 
system will be implemented at General 
Dynamics Electric Boat in FY24 

• Five-year savings of $10.35M are 
estimated for VCS, VPM, and CLB

DISTRIBUTION STATEMENT A: Approved for 
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Submarine Coatings Process 
Fabrication Development 

• Reduced the fabrication costs of 
planned improved VCS special hull 
treatment (SHT) coatings for VIRGINIA 
and COLUMBIA Class submarines

• Developed lower-cost, high-quality, 
repeatable manufacturing processes 

• Initial implementation of 350 sq ft of SHT
on SSN 781

• Installed 3,365 sq ft of SHT on SSN 775; 
sea trial planned for FY23

• Reduced cost by as much as $1,000 per 
sq ft

DISTRIBUTION STATEMENT A: Approved for 
public release: distribution is unlimited. 17 of 23



Cold Spray for 
CVN Sustainment

• Developed and qualified cold spray 
repairs for CVN components that 
lower repair costs, provide higher 
quality repairs, and reduce repair 
times

• Reduced life-cycle costs; cost 
avoidance of ~75%  

• ~50% improvement in repair time 
• Repairs components that do no have 

existing repairs:  3 unique 
components identified; >10 total 
instances

DISTRIBUTION STATEMENT A: Approved for 
public release: distribution is unlimited. 18 of 23



VCS Seawater System Large 
Diameter Ball Valve Improvements

• Identifying and validating potential 
coatings, process parameters, and 
sealants to improve ball valve life-cycle 
performance in Navy submarines 

• Optimizing the coating material 
systems’ interface with the valve ball 
and seat and preventing formation of 
calcareous deposits

• Improves fleet readiness and 
performance and reduces life-cycle 
costs; significant cost savings are 
anticipated

DISTRIBUTION STATEMENT A: Approved for 
public release: distribution is unlimited. 19 of 23



Shaped Plate Automation 
and Verification

• Demonstrated prototype that 
improves shaped-plate fabrication and 
verification processes to 
automatically form steel into complex, 
3D shapes and significantly minimizes 
lead-time and costly downstream 
rework

• Estimated cost savings of $1.53M per 
DDG hull, $2.64M per LHA hull

DISTRIBUTION STATEMENT A: Approved for 
public release: distribution is unlimited. 20 of 23



Navy ManTech Video
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Save the Dates
• Defense Manufacturing 

Conference 2023
– 11-14 Dec 2023
– Music City Center
– Nashville, TN

• ShipTech 2024
– 21-22 Mar 2024
– Charleston, SC
– pending approvals

DISTRIBUTION STATEMENT A: Approved for 
public release: distribution is unlimited. 22 of 23



Questions?
• For more information, 

– Access https://www.nre.navy.mil/work-with-us/navy-
mantech

– E-mail navymantech@allegientdefense.com

DISTRIBUTION STATEMENT A: Approved for 
public release: distribution is unlimited. 23 of 23
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