F.3, MRL 4 – Supplier Quality Management
Text:  

Potential supplier base quality capabilities and risks identified, including subtier supplier quality management. 

Background: 
MRL 4 occurs in the Material Solution Analysis (MSA) phase within the acquisition cycle. This phase of the acquisition cycle refines the initial concept by beginning to conduct an Analysis of Alternatives (AoA) of potential solutions to address user’s needs. The task is to examine potential material solutions with the goal of identifying the most promising option that can best support program requirements.

Goal:  
To begin assessing the quality capability of potential suppliers of the alternatives being considered and to understand the supplier quality issues/risk of supporting the AoAs. To use this information to understand the risk in selecting the alternatives to proceed with into the TD phase. To use this information to quantify the uncertainty/risk of the achieving the program objectives.
Rationale:
The program needs to begin understanding the capability of providing quality products from the supplier base for each AoA and reflect that risk in your program planning efforts. An important step in accomplishing this effort is to perform a survey on the capability of the quality systems of potential suppliers to meet your program requirements and quantify the risk to producing the alternatives being considered by those suppliers.  At the end of this phase you will select the best alternatives available to address the user’s requirements to proceed into TD.  Therefore, you must understand the quality capability of your suppliers and the risk associated with any growth in that capability that is required to achieve program objectives.
Definitions: 
· None

Sources of Information:  
This data should come from supplier management, quality, design, and manufacturing departments.

Questions:
1. Are potential supplier base quality capabilities and risks identified, to include subtier supplier quality management? 

Additional Considerations:  
· None

Lessons Learned: 

The capability of the supplier base is a critical factor in achieving your program objectives. In this early phase you need to understand the demonstrated quality capabilities of your potential suppliers and use the data in assessing the risk of each of the alternatives.
F.3, MRL 5 – Supplier Quality Management

Text:  

Supply base quality capabilities and risks identified, including subtier supplier quality management.

Background: 

MRL 5 occurs in the early stages of the Technology Development (TD) phase within the acquisition cycle. The main focus of this phase of the acquisition cycle is to assess, identify, and reduce risk by manufacturing and testing prototype units in a relevant environment. 
Goal:  

To assess the quality capability of the suppliers producing the prototypes to identify the quality supplier issues/risk. To use this information to quantify the uncertainty/risk of the achieving the program objectives and implement mitigation plans to reduce that risk.

Rationale:

The program needs to assess the quality capabilities against program requirements and put into place plans to achieve the quality requirements. It is very important at this phase where design trade-offs and supplier changes/modifications can be made easier to help achieve the program requirements. Furthermore, if there are no other options but to use certain supplier, then supplier quality capability may be the key factor in determining your program’s success.

Definitions: 

1. Prototype - Is an early sample or model built to test a concept or process. Prototyping serves to provide specifications for real, working components rather than a theoretical one. Prototypes are not similar to units built on previous programs but is directly tied to your design concept and limitations (e.g. must relate to your design requirements).
2. Production relevant environment—an environment with some shop floor production realism present (such as facilities, personnel, tooling, processes, materials etc.). There should be minimum reliance on laboratory resources during this phase. Demonstration in a production relevant environment implies that contractor(s) must demonstrate their ability to meet the cost, schedule, and performance requirements of the EMD Phase based on their production of prototypes. The demonstration must provide the program with confidence that these targets will be achieved, but does not require a production line. Furthermore, there must be an indication of how the contractor(s) intend to achieve the requirements in a production representative and pilot environments.
Sources of Information:  

This data should come from supplier management, quality, design, and manufacturing departments.

Questions:

1.  Have supply base quality capabilities and risks been identified, to include subtier quality management?

Additional Considerations:  

· None

Lessons Learned: 

Historically we have not adequately addressed suppler capability in this phase of the program, and if we want to change this we must start assess supplier quality capabilities to address risk earlier in the acquisition process and develop and implement improvements plans to achieve desired requirements.  Note that programs have been shut down because of supplier QA issues.
F.3, MRL 6 – Supplier Quality Management
Text:  

Supply base quality improvement initiatives identified addressing supplier Quality Management System shortfalls, including subtier supplier quality management. 

Background: 

MRL 6 occurs in the late stages of the Technology Development (TD) phase within the acquisition cycle. The main focus of this phase of the acquisition cycle is to assess, identify, and reduce risk by manufacturing and testing system and subsystem prototype units, systems and subsystems in a relevant environment.  Understanding the risk of achieving production objectives will be a key requirement for exiting this phase where we look at the risk of the options to achieve the user’s requirements.

Goal:  

To start addressing supplier quality system issues/concerns identified while building your prototypes in a production relevant environment. To use this data to make the appropriate mitigation/improvement plans to achieve future requirements. 

Rationale:

The program needs to understand the quality system and capabilities of the suppliers and compare that to requirements. All issues/concerns need to have mitigation plans in place. If this is not addressed before EMD this could become a major problem downstream. 

Definitions: 

Production relevant environment—an environment with some shop floor production realism present (such as facilities, personnel, tooling, processes, materials etc.). There should be minimum reliance on laboratory resources during this phase. Demonstration in a production relevant environment implies that contractor(s) must demonstrate their ability to meet the cost, schedule, and performance requirements of the EMD Phase based on their production of prototypes. The demonstration must provide the program with confidence that these targets will be achieved, but does not require a production line. Furthermore, there must be an indication of how the contractor(s) intend to achieve the requirements in a production representative and pilot environments.

Sources of Information:  

This data should come from suppler management, quality, design, and manufacturing departments.

Questions:

1. Have specific supply base quality improvement initiatives been identified addressing supplier Quality Management System shortfalls, including subtier supplier quality management?

Additional Considerations:  

· None

Lessons Learned: 

Historically we have not addressed the requirements needed to adequately mature the suppler base in this phase of the program, and if we want to change this we must start assessing their capabilities earlier and compare them to future requirements. This is also a good time to assess design requirements versus suppler capability to see if there are opportunities to improve the affordability and performance without compromising key performance requirements.  Many of the suppliers in the TD phase will become suppliers in the EMD and Production phases.
F.3, MRL 7 – Supplier Quality Management
Text:  

Key suppliers Quality Management Systems (QMS) meet appropriate industry standards.  Supplier quality data from production representative units collected and analyzed.  Strategy for audits of critical supplier processes outlined. 

Background: 

MRL 7 occurs in the early stages of the Engineering and Manufacturing Development (EMD) phase within the acquisition cycle. The main focus of this phase of the acquisition cycle is to demonstrate the manufacturing process will support program requirements. You should leave this phase with adequate knowledge, obtained through demonstration, that your manufacturing processes (in-house and supplier base) are capable of producing in pilot line production.

Goal:  

To focus on key suppliers and ensure these suppliers are meeting the appropriate QMS. To use the data generated from building units in a production representative environment to compare capability versus requirements to achieve program objectives. To ensure prime has a strategy in place to assess critical suppliers’ in-place.

Rationale:

The program needs to consistently monitor the performance and capability of key/major suppliers.

Definitions: 

Production representative environment—an environment that has as much production realism as possible, considering the maturity of the design. Production personnel, equipment, processes, and materials that will be present on the pilot line should be used whenever possible. The work instructions and tooling should be of high quality, and the only changes anticipated on these items are associated with design changes downstream that address performance or production rate issues. There should be no reliance on a laboratory environment or personnel. 

Sources of Information:  

This data should come from supplier management, quality, design and manufacturing departments.

Questions:

1. Do key supplier Quality Management Systems meet appropriate industry standards?

2. Has supplier quality data from production representative units been collected and analyzed?

3. Has a strategy been outlined for audits of critical supplier processes?

Additional Considerations:  

· None

Lessons Learned: 

1. We need to continually assess the systems and capabilities of our suppliers as we progress into production. Historically a large percent of the cost and problems have come from suppliers and being informed in this area is critical in achieving program objectives. At this point the Prime contractor should be aggressively engaging with their major and critical subcontractors and vendors where known or potential risks may reside.  Subcontractor QA is now a contact sport.
2. Prime contractor needs a system in place to ensure that the “appropriate quality requirements” get flown down through the entire Work Breakdown Structure (WBS) as appropriate.
F.3, MRL 8 – Supplier Quality Management
Text:

Supplier program-specific Quality Management Systems are adequate. Supplier products have completed qualification testing and first article inspection.   Acceptance testing of supplier products is adequate to begin LRIP.  Plan for subcontractor process audits in place and implemented by prime contractor.
Background:

The Engineering and Manufacturing Development (EMD) phase completes the development of a system, leveraging design considerations (quality, producibility and manufacturability), completes the full system integration, develops affordable and executable manufacturing (and quality) processes, completes system fabrication, assembly, test and evaluation.  EMD consists of two major, sequential efforts:

1. Integrated System Design, and

2. System Capability and Manufacturing Process Demonstration

     MRL 8 occurs at the end of the EMD phase after manufacturing processes have been effectively demonstrated in a pilot line environment.  The MRL 8 evaluation should be used to support a Milestone C decision and the decision to begin Low Rate Initial Production (LRIP).
Goal:

The primary purpose of systems engineering in EMD is to reduce system-level risk. Through the conduct of systems engineering, the efforts in this phase integrate components and subsystems, and complete the detailed design to meet performance requirements with a producible and sustainable design, and reduce system level risk. EMD typically includes the demonstration of production prototype articles or engineering development models.
Rationale:

The Engineering and Manufacturing Development (EMD) phase results in the completion of the design, at least the near completion of the design. Major design issues are well within program constraints and should have limited impact on product quality.  
Definitions:

1. Product Quality:  The collection of features and characteristics of a product that contribute to its ability to meet given requirements.  Product quality is measured by the degree of conformance to predetermined specifications and standards, and deviations from these standards can lead to poor quality and low reliability.  The identification of the predetermined specifications and standards sets the stage for quality control and then for quality improvement which is aimed at eliminating defects (components and subsystems that are out of conformance), the need for scrap and rework, and hence overall reductions in production costs.

2. Key Characteristics (KCs):   A feature of a material, process, or part (includes assemblies) whose variation within the specified tolerance has a significant influence on product fit, performance, service life, or manufacturability.

3. Key Performance Parameters (KPPs):  Those attributes or characteristics of a system that are considered critical or essential to the development of an effective military capability and those attributes that make a significant contribution to the characteristics of the future joint force.  KPPs must be testable to enable feedback from test and evaluation efforts to the requirements process.

4. Pilot Line Environment:   An environment that incorporates all of the key production realism elements (equipment, personnel skill levels, facilities, materials, components, work instructions, processes, tooling, temperature, cleanliness, lighting etc.) required to manufacture production configuration items, subsystems or systems that meet design requirements in low rate production.  To the maximum extent practical, the pilot line should utilize full rate production processes.

5. FRACAS: Failure Reporting And Corrective Action System.

Sources of Information:

The majority of information will come from vendor/supplier QA inspection and acceptance data and from factory floor data gathered from the production of prototype articles and from design data from the results of testing. Materiel managers at the prime can also provide information on supplier product quality.

Questions:

1. Are supplier program-specific Quality Management Systems adequate?

2. Have supplier products completed qualification testing?

3. Have supplier products completed first article inspection?

4. Is acceptance testing of supplier products adequate to begin LRIP?

5. Is a plan for subcontractor process audits in place and being implemented by prime contractor?
Additional Considerations:

· What supplier quality targets are in place, and what is your status in achieving these targets?
· Does quality data from supplier production representative and pilot line units provide confidence in the QMS which will be used on this program?
· Are measurement procedures and controls in place (e.g. SPC, FRACAS, audits, customer satisfaction, etc.)?
· Is supplier non-conforming material properly identified and corrective actions taken?
· Are supplier product quality records are available and meet appropriate requirements?

· Have quality risks and adequate metrics been identified?
· Have quality targets been demonstrated on the pilot line?
· Is continuous quality improvement on-going at the supplier?
Lessons Learned:

1. We need to continually assess the systems and capabilities of our suppliers as we progress into production. Historically a very large percent of the cost and problems have come from suppliers and staying up to speed in this area is critical in achieving program objectives. 
2. At this point the Prime contractor should be aggressively engaging with their major and critical subcontractors and vendors where known or potential risks may reside.  Subcontractor QA is now a contact sport.
3. The prime contractor needs a system in place to ensure that the “appropriate quality requirements” get flown down through the entire Work Breakdown Structure (WBS) as appropriate.

F.3, MRL 9 – Supplier Quality Management
Text:  

Supplier management of quality of Key Characteristics and other critical manufacturing processes demonstrates capability and control for FRP.  Acceptance testing of supplier products reflects control of quality adequate to begin FRP.  Subcontractor Quality Audits performed as necessary to ensure subcontractor specification compliance.

Background: 

MRL 9 occurs in the Low-Rate Initial Production (LRIP) phase within the acquisition cycle. The main focus of this phase of the acquisition cycle is to permit an orderly increase in the production rate upon successfully completing operational testing.

Goal:  

To use demonstrated results from a LRIP line to verify you have an adequate controls and capability at your suppliers to meet your FRP requirements. That continued audits and reviews are performed on suppliers, as appropriate.
Rationale:

The program needs to verify capability and controls from its supplier by using demonstrated data from a LRIP environment. You must have confidence in achieving your FRP production requirements before leaving this phase. This early production data will set the foundation for future production efforts and you need to understand where management emphasis needs to be placed at your suppliers to ensure production objectives can be achieved. 

Definitions: 
Key Characteristic:  any features whose “variability’ has the greatest impact of fit, performance, or service life.
Sources of Information:  

This data should come from supplier management, quality, design and manufacturing departments.

Questions:

1. Does supplier management of quality of Key Characteristics and other critical manufacturing processes demonstrate capability and control for FRP?

2. Does acceptance testing of supplier products reflects control of quality adequate to begin FRP

3. Does acceptance testing of supplier products reflects control of quality adequate to begin FRP?

4. Are subcontractor Quality Audits performed as necessary to ensure subcontractor specification compliance?

Additional Considerations:  

· None

Lessons Learned: 

1. You need to continually assess the systems and capabilities of our suppliers as you progress into FRP production. Historically a very large percent of the cost and problems have come from suppliers and staying up to speed in this area is critical in achieving program objectives.
2. Reviewing Key Characteristics may be difficult as they may not have been identified, or the requirement to identify and control them might not have been flowed down from the Prime contractor.
F.3, MRL 10 – Supplier Quality Management
Text:  

Supplier quality data reflects adequate management of Key Characteristics and control of critical manufacturing processes, including quality management down to subtier suppliers.  Results achieve high statistical level (e.g. 6-sigma) on all critical dimensions.  Subcontractor Quality Audits performed as necessary to ensure subcontractor specification compliance.

Background: 

MRL 10 occurs in the Full-Rate Production (FRP) phase within the acquisition cycle. The main focus if this phase of the acquisition cycle is to deliver quality products on schedule and cost and to focus on continuous process improvement.

Goal:  

To verify your supplier base has adequate controls and capability to achieve you production rate requirements. 

Rationale:

The program needs to constantly verify the supplier base controls and capability by using demonstrated data from your production lines to ensure we have confidence in achieving our production requirements.

Definitions: 

· None
Sources of Information:  

This data should come from supplier management, quality, design and manufacturing departments.

Questions:

1. Does supplier quality data reflect adequate management of Key Characteristics and control of critical manufacturing processes, including quality management down to subtier suppliers? 

2. Does process quality achieve high statistical level (e.g. 6-sigma) on all critical dimensions? 

3. Are subcontractor Quality Audits performed as necessary to ensure subcontractor specification compliance?

Additional Considerations:  

· None

Lessons Learned: 

1. We need to continually assess the systems and capabilities of our suppliers as we progress into FRP production. Historically a very large percent of the cost and problems have come from suppliers and staying up to speed in this area is critical in achieving program objectives. Note the supplier base will be a good area to look for cost reductions. 
2. Many Prime contractors and their subcontractors will focus their efforts on “continuous process improvement” if it is a priority of the program office.

