F.2, MRL 4 - Product Quality
Text:

Product inspection and acceptance testing strategy identified as part of the Technology Development Strategy and included in Systems Engineering Plan (SEP).  
Background:
The program is approaching a MS A decision, material solution(s) have been identified and an Alternative System Review (ASR) conducted.  The ASR is an attempt to ensure the system requirements align with the customer’s needs and attempts to minimize the need to change requirements in the later acquisition phases.
Goal: 
The role of manufacturing in acquisition is to “influence the design (make sure it is producible) and to “prepare for production” as seen in the graphic below. A major goal in the MSA phase is to “assess manufacturing feasibility” with a focus on “product quality” beginning with the quality strategy.  

Rationale:

The early phases of acquisition are often opportunities for planning.  At this time there may be no product, so it is a time for establishing the product inspection and acceptance testing strategy.  The product quality strategy should be carried forward and become a part of the Technology Development Strategy (TDS) and Systems Engineering Plan (SEP).
Definitions: 
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.

Sources of Information: 

The majority of information for product quality planning may come from historical data and product quality plans from like systems.  Therefore if you are building a new aircraft, you may want to look at old aerospace product quality plans.  
Questions:
1. Has a product inspection and acceptance testing strategy been identified as part of the Technology Development Strategy?
2. Has a product inspection and acceptance testing strategy been included in the Systems Engineering Plan (SEP)?

Additional Considerations:

· Does the strategy appropriately reflect the industry sector of the item developed and being produced?
· Does the strategy appropriately reflect the rates/quantities of items estimated to be produced?
· Is the strategy a “best practice?”
Lessons Learned: 
1. Product quality must be appropriate for the item(s) being produced.  For example, you should not expect to use statistical process control (SPC) on limited production items.  Conversely, any product quality strategy that includes significant numbers of items should include a provision for SPC.  
2. A tolerancing and dimensioning strategy should reflect the requirements of the end item.  All too often engineers apply strategy of “high tolerances” just because the item is an aerospace item.  Certainly many dimensional characteristics will need tight tolerances, but many characteristics perhaps could be looser and still provide for the requisite level of quality.
F.2, MRL 5 - Product Quality

Text:

Roles and responsibilities identified for acceptance test procedures, in-process and final inspections, and statistical process controls for prototype units.
Background:

The Technology Development (TD) phase develops and demonstrates prototype designs to reduce technical risk, validate designs, validate cost estimates, evaluate manufacturing processes, and refine requirements.  MRL 5 occurs at the mid-point of the TD phase after prototype components have been built in a production relevant environment and ends with the completion of the Systems Requirements Review (SRR).

Goal: 

The role of manufacturing in acquisition is to “influence the design (make sure it is producible) and to “prepare for production.”  A major goal in the TD phase is to “evaluate manufacturing processes.”  This includes the evaluation of product quality.

Rationale:

Technology development results in the building of prototype components.  It is logical to assume that the roles and responsibilities have been identified for acceptance test procedures to include in-process and final inspections.  As the design matures one of the requirements is to identify “key characteristics (see definition below).”  Those are the product characteristics that are the most important and are the ones that might require the use of statistical process controls (SPC), if applicable.  Product quality strategies and procedures should be carried forward and matured as product development moves from the component level to the system level.

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. 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. 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: 

The majority of information will come from QA inspection and acceptance data and from design data.   
Questions:

1. Have roles and responsibilities been identified for acceptance test procedures, in-process and final inspections?  

2. Have statistical process controls been identified for prototype units (as appropriate)?

3. Is there a program in place to identify and manage key characteristics?  

Additional Considerations:
· Were the prototype components built and inspected in a production relevant environment?
· What constitutes a relevant environment for your product (system)?
Lessons Learned: 

1. A production relevant environment is different for different products, which is often dependent on rates and quantities of items being produced, and the complexity of those items.  For example, a production relevant environment for a satellite is different than that used in building prototype vehicles.
2. Statistical Process Control is not a requirement for all programs.  Rates and Quantities play a major role in the decision to manage product quality using SPC.
3. Many contractors do not understand the concept of “key characteristics” and often do not identify them during the design process, and thus do not know what feature or quality characteristic is most important to control.  
F.2, MRL 6 - Product Quality

Text:
Key Characteristic management approach defined.  Initial requirements identified for acceptance test procedures and in-process and final inspection requirements for EMD units.  Appropriate inspection and acceptance test procedures identified for prototype units.  
Background:

The Technology Development (TD) phase develops and demonstrates prototype designs to reduce technical risk, validate designs, validate cost estimates, evaluate manufacturing processes, and refine requirements.  MRL 6 occurs at the end of the TD phase after prototype systems have been built in a production relevant environment and ends with the completion of the Preliminary Design Review (PDR).  The PDR and MRL evaluation should be used to support a Milestone B decision.

Goal: 

The role of manufacturing in acquisition is to “influence the design (make sure it is producible) and to “prepare for production.”  A successful PDR will “identify any remaining design, integration and manufacturing risks.” The program is ready to exit the TD phase when:

1. the technology and manufacturing processes for that program have been assessed and demonstrated in a relevant environment, and 

2. and all manufacturing risks have been identified.
Rationale:

Technology development results in the building of systems and the integration of subsystems and components.  Roles and responsibilities should have been identified for acceptance test procedures to include in-process and final inspections at the system level.  Key characteristics should have been identified.  Those are the product characteristics that are the most important and are the ones that might require the use of statistical process controls (SPC), if applicable.  Product quality strategies and procedures developed in TD should be carried forward and matured as product development moves into the EMD phase.

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. 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. 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: 

The majority of information will come from QA inspection and acceptance data and from design data.    
Questions:
1. Has a Key Characteristic management approach been defined?
2. Have initial requirements been identified for acceptance test procedures and in-process and final inspection requirements for EMD units?
3. Have appropriate inspection and acceptance test procedures been identified for prototype units?

Additional Considerations:

· Have product quality risks been identified?

· Is the risk management plan for those risks acceptable (within the scope of the current contract)?

· Were the prototype systems built and inspected in a production relevant environment?
· What constitutes a relevant environment for your product (system)?
Lessons Learned: 

1. A production relevant environment is different for different products, which is often dependent on rates and quantities of items being produced, and the complexity of those items.  For example, a production relevant environment for a satellite is different than that used in building prototype vehicles.

2. Statistical Process Control is not a requirement for all programs.  Rates and Quantities play a major role in the decision to manage product quality using SPC.

3. Many contractors do not understand the concept of “key characteristics” and often do not identify them during the design process, and thus do not know what feature or quality characteristic is most important to control.  

4. There should be a clear path of requirements flow down from Key Performance Parameters (KPPs) to Key Characteristics and then to the use of SPC, if appropriate.

F.2, MRL 7 - Product Quality

Text:
Quality data from the production representative environment collected and analyzed and results used to shape improvement plans.  Control plans completed for management of Key Characteristics.  Test and Inspection plans being developed for EMD units.
Background:

A Milestone B decision begins the Engineering and Manufacturing Development (EMD) phase.  This 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

     An MRL 7 assessment should be conducted mid-way through the EMD phase after the design effort is nearing completion as evidenced by a Critical Design Review (CDR).  This level delivers the capability to produce systems, subsystems, or components in a “production representative environment.”

Goal: 

Since the CDR has been completed 90% of the engineering drawings should have been released and the design or product baseline essentially is now frozen.  The contractor’s ability to “influence the design” is extremely limited at this point as are opportunities to improve performance or reduce costs. Technical risks should be have been identified and mitigated.  A successful CDR will “assess and assure that the critical manufacturing processes (including quality) are mature.”

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. 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: 

The majority of information will come from QA inspection and acceptance data and from design data (CDR).    
Questions:

1. Has quality data from the production representative environment been collected and analyzed and the results used to shape improvement plans?
2. Are control plans completed for management of Key Characteristics?
3. Are Test and Inspection Plans being developed for EMD units?

Additional Considerations:

· Have product quality targets been established?

· Do product quality program requirements meet industry standards (control of non-conforming material, corrective action, product handling and storage, inspection records, etc.)?
Lessons Learned: 

1. A production representative environment is different for different products, which is often dependent on rates and quantities of items being produced, and the complexity of those items.  For example, a production relevant environment for a satellite is different than that used in building prototype vehicles.

2. Statistical Process Control is not a requirement for all programs.  Rates and Quantities play a major role in the decision to manage product quality using SPC.

3. Many contractors do not understand the concept of “key characteristics” and often do not identify them during the design process, and thus do not know what feature or quality characteristic is most important to control.  

4. There should be a clear path of requirements flow down from Key Performance Parameters (KPPs) to Key Characteristics and then to the use of SPC, if appropriate.

5. Manufacturing and QA personnel should be involved in the CDR and in any follow-up activities.

F.2, MRL 8 - Product Quality

Text:
Key Characteristics managed. Measurement procedures and controls in place (e.g. SPC, FRACAS, audits, customer satisfaction, etc.). Pilot line data meets capability requirements for all Key Characteristics.  Test and Inspection plans complete and validated for production units.
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 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.    
Questions:

1. Are Key Characteristics managed with measurement procedures and controls in place (e.g. SPC, FRACAS, audits, customer satisfaction, etc.)?

2. Does the Pilot line data meet capability requirements for all Key Characteristics?

3. Are Test and Inspection Plans complete and validated for production units?

Additional Considerations:

· Are measurement procedures and controls in place (e.g. SPC, FRACAS, audits, customer satisfaction, etc.)?

· Non-conforming material is properly identified and corrective actions taken.

· Inspection status is clearly identified.

· 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?

Lessons Learned: 

1. A pilot line environment is different for different products, which is often dependent on rates and quantities of items being produced, and the complexity of those items.  For example, a pilot line environment for a satellite is different than that used in building prototype vehicles.

2. Statistical Process Control is not a requirement for all programs.  Rates and Quantities play a major role in the decision to manage product quality using SPC.

3. Many contractors do not understand the concept of “key characteristics” and often do not identify them during the design process, and thus do not know what feature or quality characteristic is most important to control.  

4. There should be a clear path of requirements flow down from Key Performance Parameters (KPPs) to Key Characteristics and then to the use of SPC, if appropriate.
5. Some programs are so low volume that their “Full Rate Production” may be only one or two items (e.g., space programs) in which case, the “pilot line” becomes, in essence, the FRP line. Also because of low-rate production there may not be sufficient data to do a formal yield plot for key characteristics.
6. Even though some programs are low volume (e.g., satellites, or certain aircraft) there may be individual manufacturing processes used in production that are repeated sufficiently to gather yield date (e.g., manufacture and installation of solar cells, riveting of fuselage skins, soldering of wiring harnesses to connectors, etc.)
7. FRACAS reports can be a valuable source of information indicating potential process issues (inconsistent or variable processes impact product reliability).
8. Look for Pareto charts of major defects uncovered during inspection to identify process problems.

F.2, MRL 9 - Product Quality

Text:
Data from LRIP demonstrates production processes for all Key Characteristics and other manufacturing processes critical to quality are capable and under control for FRP.
Background:

The Production and Deployment phase begins with “no significant manufacturing risks, and with manufacturing processes under control.  The Production and Deployment Phase is often comprised of two efforts:

1. Low-Rate Initial Production (LRIP), which is associated with MRL 9, and

2. Full-Rate Production (FRP), which is associated with MRL 10.

     MRL 9 occurs at the end of LRIP.  LRIP normally is defined as “the production (of the system) in the minimum quantity necessary to:

a) provide production-configured or representative articles for operational tests, 

b) establish an initial production base for the system, and

c) to permit an orderly increase in the production rate for the system sufficient to lead to full-rate production.  

Goal: 

The primary purpose of LRIP is to provide an “adequate and efficient manufacturing capability.”

Rationale:

During the Production and Deployment phase the system should achieve operational capability that satisfies mission needs.  This effort is intended to result in completion of manufacturing development in order to ensure adequate and efficient manufacturing capability and to produce the minimum quantity necessary to provide production or production-representative articles for IOT&E, establish an initial production base for the system; and permit an orderly increase in the production rate for the system, sufficient to lead to full-rate production upon successful completion of operational (and live-fire, where applicable) testing.

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. Low-Rate Production Environment (LRIP):   There is no specific definition for LRIP environment within the MRL Deskbook.  However, the LRIP environment should be the same as the FRP environment except that the environment is dedicated to a slower rate of production.       LRIP is often defined as ten percent (10%) of the total quantity estimated for production as documented in the acquisition strategy.  Thus, there may be only one shift, or only one line, one machine for production, etc.  

Sources of Information: 

The majority of information will come from QA inspection and acceptance data and from production data.    
Questions:
1. Does data from LRIP demonstrate that production processes for all Key Characteristics and other manufacturing processes critical to quality are capable and under control for FRP?
Additional Considerations:

· Are measurement procedures and controls in place (e.g. SPC, FRACAS, audits, customer satisfaction, etc.)?

· Non-conforming material is properly identified and corrective actions taken.

· Inspection status is clearly identified.

· Product quality records are available and meet appropriate requirements.

Lessons Learned: 

1. A low-rate initial production environment is different for different products, which is often dependent on rates and quantities of items being produced, and the complexity of those items.  For example, a pilot line environment for a satellite is different than that used in building prototype vehicles.

2. Statistical Process Control is not a requirement for all programs.  Rates and Quantities play a major role in the decision to manage product quality using SPC.

3. Many contractors do not understand the concept of “key characteristics” and often do not identify them during the design process, and thus do not know what feature or quality characteristic is most important to control.  

4. There should be a clear path of requirements flow down from Key Performance Parameters (KPPs) to Key Characteristics and then to the use of SPC, if appropriate.

F.2, MRL 10 - Product Quality

Text:
Quality of Key Characteristics controlled at rate, data reflects only rare and unrepeated quality issues related to manufacturing processes.  Results achieve targeted statistical level on all Key Characteristics. Results reflect continuous improvement.
Background:

The Production and Deployment phase begins with “no significant manufacturing risks, and with manufacturing processes under control.  The Production and Deployment Phase is often comprised of two efforts:

1. Low-Rate Initial Production (LRIP), which is associated with MRL 9, and

2. Full-Rate Production (FRP), which is associated with MRL 10.

     MRL 10 occurs after LRIP and when the system has been proven in Full-Rate Production.  The system is produced at rate production and deployed to the field or fleet.
Goal: 

The primary purpose of FRP is to provide operational items to the warfighter and achieve an operational capability that satisfies mission needs.

Rationale:

During the Production and Deployment phase the system should achieve operational capability that satisfies mission needs.  The knowledge required to support this approval shall include demonstrated control of the manufacturing process and acceptable reliability, the collection of statistical process control data, and the demonstrated control and capability of other critical processes.

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.
Sources of Information: 

The majority of information will come from QA inspection and acceptance data and from production data.    
Questions:

1. Is the quality of Key Characteristics controlled at rate, and the data reflects only rare and unrepeated quality issues related to manufacturing processes?
2. Do results of quality data achieve targeted statistical level on all Key Characteristics?
3. Do results of quality data reflect continuous improvement?

Additional Considerations:

· Are measurement procedures and controls in place (e.g. SPC, FRACAS, audits, customer satisfaction, etc.)?

· Non-conforming material is properly identified and corrective actions taken.

· Inspection status is clearly identified.

· Product quality records are available and meet appropriate requirements.

· Is the contractor conducting continuous improvement activities?

Lessons Learned: 

1. A full-rate production environment is different for different products, which is often dependent on rates and quantities of items being produced, and the complexity of those items

2. Statistical Process Control is not a requirement for all programs.  Rates and Quantities play a major role in the decision to manage product quality using SPC.

3. Many contractors do not understand the concept of “key characteristics” and often do not identify them during the design process, and thus do not know what feature or quality characteristic is most important to control.  

4. There should be a clear path of requirements flow down from Key Performance Parameters (KPPs) to Key Characteristics and then to the use of SPC, if appropriate.

