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	Milestone
	Acquisition Phase
	Sub-Phase
	Review
	Description of Review
	Top-Level RRC


	Verification/Certification Authority

	
	Concept Refinement
	N/A
	Alternate System Review (ASR)
	Program's technical baseline sufficient to  support valid cost estimate
	· Technology Development Phase plans effectively address manufacturing maturity risks/needs and industrial base capability
· System alternative(s) selections effectively considered manufacturing risk and cost

· Program cost and schedule plans effectively address manufacturing risks
	Joint government/contractor team conducts Manufacturing Readiness Assessments to identify current Manufacturing Readiness Level

	A
	
	
	Initial Technical Review (ITR)
	Requirements agree with customer needs and expectations
	· System Manufacturing (MFG) cost drivers quantified

· Uncertainty range for MFG cost drivers reflected in program baseline
· Enabling/critical technologies are at a minimum of MRL 4

· Plans and budget for Technology Development phase sufficient to bring enabling/critical technologies to MRL 6

	

	B
	Technology Development
	N/A
	System Requirements Review (SRR)
	System requirements completely and properly identified
	· Initial assessment of industrial base capabilities complete

· Adequate plans in place to address industrial base capability issues

· System-level producibility analysis completed

· Manufacturing cost and schedule risks for SDD effectively assessed 

· Enabling/critical technologies at a Manufacturing Readiness Level of  6

·   SDD plans effectively address key  manufacturing cost drivers, producibility issues and manufacturing maturity risks

·  Manufacturing plans and progress sufficient to support SDD
	

	
	System Development & Demonstration
	System Integration
	System Functional Review (SFR)
	Functional baseline established to satisfy requirements
	· Manufacturing schedules for SDD are executable within approved budget
· Manufacturing-related skills and staffing are adequate to support SDD efforts

· Manufacturing risks known and manageable for SDD

	

	
	
	
	Preliminary Design Review (PDR)
	Design maturity sufficient to begin detailed design
	· Second Industrial Capability Assessment complete
· System at MRL 6

· Producibility Enhancement Program initiated
	

	
	
	
	Critical Design Review (CDR)
	Design and interfaces complete
	· Second system-wide MRA complete, system at MRL 7
· Critical process capabilities/plans support Design Key Characteristics
· Quarterly production risk reviews commenced

· Process control plans developed

· Build-to documentation adequate to support LRIP
	


Review Readiness Criteria (RRC) – Manufacturing (Top-Level) – 2 of 2
	Milestone
	Acquisition Phase
	Sub-Phase
	Review
	Description of Review
	Top-Level RRC-R
	Verification/Certification Authority

	
	System Development 

& Demonstration
	System Integration
	Test Readiness Review (TRR)
	Design maturity sufficient to begin testing
	· Qualification testing of components is complete 
· Test flow/sequence—ensure testing confirms workmanship and quality

	· Team validates current system-level  MRL



	
	
	
	System Verification Review (SVR)
	Production-representative system complies with performance specification
	· Concurrent with PRR
	

	C
	
	
	Production Readiness Review (PRR)
	System and manufacturing processes maturity sufficient to begin initial production
	· Production risks reviewed, identified, and  mitigated 

· Key manufacturing factors that affect component cost, performance, & reliability have been identified.

· Manufacturing process optimization plans are in place
· Pilot manufacturing lines have been set up and tested.  Ability to produce adequate yields has been validated.

· Suppliers of key materials and components have demonstrated a capability to support LRIP cost and schedule requirements

· Production cost estimates meet goals

· System design is stable enough to support LRIP schedules

· System at MRL 8
	

	
	Production & Deployment
	LRIP
	Operational Test Readiness Review (OTRR)
	System maturity sufficient to begin IOT&E
	· Production-representative articles used in testing
· Production process capability satisfies design KCs
	· DCMA or other cognizant government organization validates test articles were taken from the production line

	
	
	FRP/Deployment
	Full Rate Production (FRP) DR
	System IOT&E performance and manufacturing processes maturity sufficient to begin full-rate production
	· Production processes are under statistical control
· Sources for key materials and components are capable of meeting production requirements

· LRIP actual costs and schedule performance support FRP cost goals and schedules

· Design is stable enough to support rate production schedules
	

	
	Operations & Support
	Sustainment
	In-Service Review (ISR)
	Status check of measured performance in actual use
	· Manufacturing improvements being made to respond to in-service issues
· Effective process improvement continuing
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	Milestone
	Acquisition Phase
	Sub-Phase
	Review
	Manufacturing Requirements
	Status of Activities
	Best Practices

	
	
	
	
	Description
	Measures
	
	

	
	Concept Refinement
	N/A
	ASR
	· Technology Development Phase plans effectively address manufacturing maturity risks/needs and industrial base capability

·  System alternative(s) selections effectively considered manufacturing risk and cost
· Program cost and schedule plans effectively address manufacturing risks
	Cost Drivers

Trade Studies

	· Technology Development Strategy/Plans complete
· The manufacturing cost and schedule risk associated with key proposed system requirements alternatives are examined and the results are documented 

· Trade studies complete
	Trade studies conducted and initiatives (such as technology initiatives) begun as needed
	· MFG cost driver assessments effectively contribute to concept refinement decision making
· Where proposed systems requirements imply high manufacturing cost or risk tradeoffs are considered
· Manufacturing and materials engineers participate in AoA, cost estimating and development of technology development plans 
· AoA Plan includes effective consideration of manufacturing implications of alternatives and involvement of MFG SMEs
· Detailed manufacturing flow charts developed for key technologies
· Technology Development Strategy and budget includes effective plans to bring key product technologies to a manufacturing readiness level of 6 or greater prior to milestone B 
· Program plan developed in CR includes effective plans for manufacturing risk management and maturation of key industrial base capabilities and manufacturing technologies

· Exit criteria for initial technology development spiral includes manufacturing maturity criteria
· Technology Development Strategy includes plan to apply Lean practices and principles to entire weapon system enterprise(PEO, Program Office, Prime, OEMs, suppliers)

	
	
	
	ITR
	· System Manufacturing (MFG) cost drivers quantified

· Uncertainty range for MFG cost drivers reflected in program baseline

· Enabling/critical technologies are at a minimum of MRL 4

· Plans and budget for Technology Development phase sufficient to bring enabling/critical technologies to MRL 6


	Key MFG Requirements

Cost drivers
Cost ranges
MRL
	· Key manufacturing requirements (materials, tolerances, specialized components) of competing concepts are identified and  assessed against SOTA as well as cost/availability data and projections - associated cost drivers are identified

· Cost drivers are quantified, a range of uncertainty is assigned to each cost driver – results were used in developing system cost estimates 
	
	· 

	A
	
	
	
	· 
	
	· 
	
	· 

	B
	Technology Development
	N/A
	SRR
	· Initial assessment of industrial base capabilities complete

· Adequate plans in place to address industrial base capability issues

· System-level producibility analysis completed

· Manufacturing cost and schedule risks for SDD effectively assessed 

· Enabling/critical technologies at a Manufacturing Readiness Level of 6

·   SDD plans effectively address key  manufacturing cost drivers, producibility issues and manufacturing maturity risks
·  Manufacturing plans and progress sufficient to support SDD
	· IB capability issues/plans
· Technology MRL levels

· Producibility issues
	· Initial industrial base capability analysis complete
· Key manufacturing processes have been evaluated in a production-representative environment 

· Initial evaluation of Key Characteristics has been conducted and comparisons made to known process capability
· SDD SEP addresses key manufacturing/producibility/industrial base issues

· SDD cost and schedule risk assessment complete 

· Assessment of manufacturing readiness for enabling/critical technologies complete

· Initial system level  producibility analysis complete
· Manufacturing facilities and plans in place to support SDD
· Initial make/buy evaluations complete

· Effective tooling and test equipment plans defined
· Key special tooling and test equipment demonstrated in production representative environment?
· Special personnel skills in place or planned to support SDD

· Long-lead requirements for SDD effectively addressed
	
	· TD Phase investments in manufacturing maturity of enabling/critical technologies and industrial capabilities significantly reduce program manufacturing cost and schedule risk
· Manufacturing SME’s are an effective part of program cost and schedule risk assessments; producibility analyses, and creation of the SDD SEP

· TD investments in advanced manufacturing technology reduce production cost estimates

· SDD SEP and program budgeting support achieving MRL 8  prior to completion of SDD
· DoD ManTech Program and DPA Title III resources are used to help address manufacturing maturity and industrial base capability issues
· Value stream mapping at prime, OEMs and tier suppliers has identified key issues and opportunities for cycle time and cost reduction – target future state defined, action plans in place and being executed

· Demonstrated yields and rate capabilities of key processes support the inclusion of essential technologies or design features in system design?

· SDD plans include Lean practices applied to entire weapon system enterprise 
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	Acquisition Phase
	Sub-Phase
	Review
	Reliability Requirements
	Status of Activities
	Best Practices

	
	
	
	Description
	Measures
	
	

	System Development & Demonstration
	System Integration
	SFR
	· Manufacturing schedules for SDD a re executable within approved budget

· Manufacturing-related skills and staffing are adequate to support SDD efforts

· Manufacturing risks known and manageable for SDD


	· Schedule risk
· Manning data

· Manufacturing risk levels
	· SEP has been updated to reflect updated knowledge of key manufacturing/producibility/industrial base issues
· Progress in executing manufacturing, tooling, test equipment, facilities, staffing plans has been assessed and is adequate to support SDD.  Plans have been updated to reflect current knowledge
· Manufacturing  SDD schedule assessed to be executable within the approved program budget
· Manufacturing schedule and cost estimates have been updated

· Manufacturing risk assessments have been updated
	Trade studies conducted and initiatives (such as technology initiatives) begun as needed
	· Manufacturing technology efforts for cost reduction are adequately funded and underway
· Lean opportunities identified by Value Stream Analyses actively pursued throughout weapon system enterprise

	
	
	PDR
	· Second Industrial Capability Assessment complete – Effective plans in place/actions underway to put adequate industrial base capability in place to support program requirements
· System at MRL 6
· Producibility issues have been addressed sufficiently to proceed to detailed design

	· Industrial base capability issues and risks
· Manufacturing readiness levels/risks
· Process yield

· Process capability


	· SEP has been updated to reflect updated knowledge of key manufacturing/producibility/industrial base issues

· Initial producibility trade studies complete – results incorporated into design and/or manufacturing plans --  additional producibility efforts underway 
· Initial System-wide Manufacturing Readiness Assessment complete
· Yields and process capability demonstrated in production representative environment for processing of key components

· Specialized skill requirements have been identified

· SEP has been updated to reflect updated knowledge of key manufacturing/producibility/industrial base issues

· Progress in executing manufacturing, tooling, test equipment, facilities, staffing plans has been assessed and is adequate to support SDD.  Plans have been updated to reflect current knowledge

· Manufacturing  SDD schedule assessed to be executable within the approved program budget

· Manufacturing schedule and cost estimates have been updated

· Manufacturing risk assessments have been updated

· Design drawing release status and plans support effective tooling, manufacturing and supply chain efforts

	
	· Design for Manufacturing and Assembly (DFMA) applied to all assemblies where tolerances are a potential issue
· Key OEMs and suppliers have meaningful role in system design process

· Manufacturing processes under statistical process control
· Lean opportunities identified by Value Stream Analyses actively pursued throughout weapon system enterprise

	
	
	CDR
	· Second system-wide MRA complete, system at MRL 7

· Critical process capabilities/plans support Design Key Characteristics

· Quarterly production risk reviews commenced

· Process control plans developed

· Build-to documentation adequate to support LRIP
	· Manufacturing Readiness Level
· Process capability

· Key design characteristics
	· SEP has been updated to reflect updated knowledge of key manufacturing/producibility/industrial base issues

· SEP has been updated to reflect updated knowledge of key manufacturing/producibility/industrial base issues

· Process capability demonstrated on SDD articles in pilot line

· Progress in executing manufacturing, tooling, test equipment, facilities, staffing plans has been assessed and is adequate to support remainder of SDD.  Plans have been updated to reflect current knowledge

· Manufacturing  SDD schedule assessed to be executable within the approved program budget

· Manufacturing schedule and cost estimates have been updated

· Manufacturing risk assessments have been updated
· Second system-wide MRA complete, system at MRL 7
· Required manufacturing technology solutions demonstrated

· Design drawing release status and plans support effective tooling, manufacturing and supply chain efforts

	
	· Failure Modes and Effects Analyses performed for all critical manufacturing processes.  Results guiding process improvement efforts
· Statistical process control being applied at all levels of supply chain
· Lean improvement activities actively pursued throughout weapon system enterprise
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	Milestone
	Acquisition Phase
	Sub-Phase
	Review
	Reliability Requirements
	Status of Activities
	Best Practices

	
	
	
	
	Description
	Measures
	
	

	
	System Development & Demonstration
	System Integration
	TRR
	· Components have passed qualification testing
· All materials meet specification

· Test flow/sequence—ensure testing confirms workmanship and quality


	· 
	· Component and material qualification testing complete
· Specifications in place for all materials
	
	· 

	
	
	
	SVR
	· System producible within production budget

	· 
	· PRR underway or completed
· Production cost estimates updated to reflect SDD experience 


	
	

	C
	
	
	PRR
	· Production risks reviewed, identified, and  mitigated 

· Key manufacturing factors that affect component cost, performance, & reliability have been identified.

· Manufacturing process optimization plans are in place

· Pilot manufacturing lines have been set up and tested.  Ability to produce adequate yields has been validated.

· Suppliers of key materials and components have demonstrated a capability to support LRIP cost and schedule requirements

· Production cost estimates meet goals

· System design is stable enough to support LRIP schedules

· System at MRL 8
	
	· Production  risks reviewed, identified, and  mitigated 

· Key manufacturing factors that affect component reliability have been identified.

· Manufacturing process optimization strategies have been described.

· Pilot manufacturing lines have been set up and tested.  Ability to produce adequate yields and reliability has been validated using SDD articles
· Tooling and Special Test Equipment validated on SDD articles
· Bill of Materials complete to support LRIP
· Make/buy decisions complete to support LRIP

· Special skills verified on SDD articles

· Required manufacturing technology validated for LRIP

· DFMA and producibility analysis activities complete

· Sources available for all components and materials required for SDD
	
	· Quarterly production risk reviews prior to PRR

· Domestic sources available for all key components and materials
· Multiple sources for many materials and components reduces manufacturing cost and schedule risk

· All manufacturing processes under statistical process control and “in control” at Prime, OEMs and key subtier suppliers
· Lean principles actively applied throughout weapon system enterprise
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	Milestone
	Acquisition Phase
	Sub-Phase
	Review
	Reliability Requirements
	Status of Activities
	Best Practices

	
	
	
	
	Description
	Measures
	
	

	C
	Production & Deployment
	LRIP
	OTRR
	· Production-representative articles used in testing

·  Production process capability satisfies design KCs
	· Process capability
· Manufacturing readiness levels
	· 
	
	· 

	
	
	FRP /Deployment
	FRP DR
	· 
	· 
	· 
	
	· 

	
	Operations & Support
	Sustainment
	ISR
	· 
	· 
	· Obsolescence plan has been completed and implemented.
	
	· 
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