I.2, MRL 4 - Materials Planning
	Text:

Technology development article component list developed with associated lead time estimates.


Background:

The program is in the Material Solution Analysis (MSA) phase and is approaching Milestone A. The purpose of the MSA phase is to assess potential materiel solutions and to satisfy the phase-specific entrance criteria for the next program milestone designated by the Milestone Decision Authority.
Goal: 

To ensure risks associated with material selection are being addressed.  The Analysis of Alternatives (AoA) shall assess the critical technology elements (CTEs) associated with each proposed materiel solution, including technology maturity, integration risk, manufacturing feasibility, and, where necessary, technology maturation and demonstration. 
Rationale:

DoD case studies and GAO reports have demonstrated that the failure to adequately manage manufacturing risk early in a program’s life cycle is a root cause of cost and schedule growth. There is near universal agreement that examining manufacturing maturity for the first time just prior to production is a mistake; manufacturing readiness must be addressed early in the acquisition process and some phases of Science and Technology (S&T).  Recognition of the need to address manufacturing readiness earlier in acquisition policy was implemented by Department of Defense Instruction 5000.02, Operation of the Defense Acquisition System, dated 8 December 2008.  The policy established maturity criteria for measuring risks associated with manufacturing processes for Milestone A.

Definitions:

1. Analysis of Alternatives (AoA).  The AoA assesses the critical technology elements (CTEs) associated with each proposed materiel solution, including technology maturity, integration risk, manufacturing feasibility, and where necessary, technology maturation and demonstration needs.

2. Critical Technology Element (CTE) - A CTE is a new or novel technology that a platform or system depends on to achieve successful development or production or to successfully meet a system operational threshold requirement. Technology Readiness Levels (TRL) are a method of estimating technology maturity of CTE of a program during the Acquisition Process. They are determine during a Technology Readiness Assessment (TRA) that examines program concepts, technology requirements, and demonstrated technology capabilities.
Questions:

1. Has the technology development article component list been developed with associated lead time estimates?
Additional Considerations:

· None

Lessons Learned:

1. During the MSA Phase, an assessment of manufacturing feasibility should be conducted for each competing materiel solution being examined in the AoA.  
2. The manufacturing risk of each proposed materiel solution should be assessed to determine whether it can achieve program cost, schedule, and performance objectives.  The program should then begin addressing and mitigating any identified risk.  
3. The list of material needed for Technology Development components should be developed, with associated lead time estimates.
I.2, MRL 5 - Materials Planning
Text:

	Technology development part list maturing, Make/buy evaluations begin, and include production considerations reflecting Pilot line, LRIP, and FRP needs. Lead times and other risks identified.


Background:

The program is in the Technology Development (TD) Phase.  The purpose of the TD phase is to reduce technology risk, determine and mature the appropriate set of technologies to be integrated into a full system, and to demonstrate CTEs on prototypes.
Goal: 

To ensure risks associated with material selection are being addressed.  One of the key activities in maturing the manufacturing process in the TD phase is to assess the degree to which the materials being considered have been adequately demonstrated in a relevant environment. 
Rationale:

DoD case studies and GAO reports have demonstrated that the failure to adequately manage manufacturing risk early in a program’s life cycle is a root cause of cost and schedule growth. There is near universal agreement that examining manufacturing maturity for the first time just prior to production is a mistake; manufacturing readiness must be addressed early in the acquisition process and some phases of Science and Technology (S&T).  Recognition of the need to address manufacturing readiness earlier in acquisition policy was implemented by Department of Defense Instruction 5000.02, Operation of the Defense Acquisition System, dated 8 December 2008.  The policy established maturity criteria for measuring risks associated with manufacturing processes for Milestones B.

Definitions:

Critical Technology Element (CTE) - A CTE is a new or novel technology that a platform or system depends on to achieve successful development or production or to successfully meet a system operational threshold requirement. Technology Readiness Levels (TRL) are a method of estimating technology maturity of CTE of a program during the Acquisition Process. They are determine during a Technology Readiness Assessment (TRA) that examines program concepts, technology requirements, and demonstrated technology capabilities.
Questions:

1. Is the technology development part list maturing?

2. Have make/buy evaluations begun?

3. Do the make/buy evaluations include production considerations reflecting the pilot line, Low Rate Initial Production (LRIP), and Full Rate Production (FRP) needs?
Additional Considerations:

· None

Lessons Learned:

1. The material selection process should be ongoing.  The parts list for TD units should be maturing.  The Make/Buy evaluations should have begun.  These evaluations should consider which manufacturing capabilities are available at the prime contractor and which ones will need to be farmed out to suppliers.  
2. The Make/Buy selections should also reflect the proposed manufacturing approach for the pilot line, LRIP, and FRP.   Lead times and other risks associated with material selection should be identified.
I.2, MRL 6 - Materials Planning
	Text:
Most material decisions complete (make/buy), material risks identified and mitigation plans developed.  Bill of Materials (BOM) initiated.


Background:

The program is approaching a Milestone B decision.  A program should exit the Technology Demonstration (TD) Phase when “the technology and manufacturing processes for that program or increment have been assessed and demonstrated in a relevant environment” and “manufacturing risks have been identified.” 

Goal: 

To ensure risks associated with material selection are being addressed.  One of the key activities in maturing the manufacturing process in the TD phase is to assess the degree to which the materials being considered have been adequately demonstrated in a relevant environment. 

Rationale:

DoDI 5000.02 requires “The project shall exit the Technology Development Phase when an affordable program or increment of militarily useful capability has been identified; the technology and manufacturing processes for that program or increment have been assessed and demonstrated in a relevant environment; manufacturing risks have been identified; a system or increment can be developed for production within a short timeframe (normally less than 5 years for weapon systems).”   

Definitions:

· None

Questions:

1. Are most material decisions complete (make/buy)?

2. Have material risks been identified? 

3. Have material risk mitigation plans been developed?

4. Has the Bill of Materials (BOM) been initiated?
Additional Considerations:

· None

Lessons Learned:

1. The material selection process should be well underway with significant maturity.  Most Make/Buy evaluations should be complete.  These evaluations should consider which manufacturing capabilities are available at the prime contractor and which ones will need to be farmed out to suppliers.  
2. The Make/Buy selections should also reflect the proposed manufacturing approach for the pilot line, LRIP, and FRP.   Lead times and other risks associated with material selection should be identified.  The development of the BOM should be initiated.  
3. A key goal in this phase is to mature the material selection process, but probably even more important, it is to identify, assess, and mitigate manufacturing risk before proceeding into EMD.
I.2, MRL 7 - Materials Planning
	Text:
Make/Buy decisions and BOM complete for pilot line build.  Material planning systems in place for pilot line build.


Background:

The program is at Critical Design Review (CDR) where the design should be mostly determined and locked down.  Preparations are beginning for the manufacture qualification test hardware.  

Goal: 

The qualification test hardware should be built on a Pilot Line utilizing the materials planned for LRIP.  The material resource planning system should be validated on the Pilot Line build.    
Rationale:

DoDI 5000.02 requires the development of an affordable and executable manufacturing process, and to demonstrate that manufacturing processes can support the system production requirements.  MRLs play a vital role in achieving, is ensuring that manufacturing processes have been effectively demonstrated in a pilot line environment and that industrial capabilities are reasonably available. In order to accomplish this, the material selection must be complete and stable, and an effective system to manage these materials needs to be established.

Definitions:

1. Make/Buy Decisions – This determines whether a part will be a make item by the prime contractor or bought from a supplier.  All Make/Buy decisions for Pilot Line build should be complete.  Specific attention should be given to the contractor's rationale for specific make or buy decisions because there may be differences between overall contractor goals in structuring make or buy decisions and the goal which a PM considers appropriate for his/her specific program. The contractor should review their Make or Buy Plans to identify sole source, single source, or foreign sourced items and make contingency plans for these items. In addition, the Make or Buy Plan should identify items that could become obsolete or a diminishing manufacturing source and make plans for these risks.

2. Bill of Materials (BOM) - A BOM is a list of the subordinate parts (electronic, electrical, mechanical) in an assembly (e.g., an SRU/SRA or a subsystem assembly). An indentured BOM depicts the top-down breakout relationship of parts to the next higher assembly components (from system to box to board).  At this point, the BOM should be complete to allow for purchasing of components to be used in the Pilot Line build.  

3. Material Resource Planning (MRP) System – The MRP system is a production and inventory control software tool to assist in the management of manufacturing processes. Based on sales forecast and backlog, the MRP takes information from three sources to include the Master Production Schedule (MPS), the bill-of-materials (BOM) and inventory status data as inputs to calculate the answer to these questions: 
• What parts do we need to make or buy (Purchasing Plan)? 

• How many of these parts do we need (Capacity Plan)? 

• When must these parts be available (Detailed Manufacturing Schedule)? 

Questions:

1. Are the make/Buy decisions and Bill of Materials (BOM) complete for pilot line build?  

2. Are material planning systems in place for the pilot line build?
Additional Considerations: 
· None
Lessons Learned:
1. The more complex the manufacturing operation the more complex the MRP.  MRP systems generate two basic outputs, the Purchasing Plan and Schedule that lays out when the purchase orders (POs) should be released and when the purchased items should be received in order to support the production dates. The second output is the Capacity Plan or Production Schedule. 
2. The production schedule details the start and completion dates for steps in the production process (routing) to include how many items will be produced in each batch and what is required from the bill of materials to support the fabrication and assembly.  The MRP system should be in place for the Pilot Line build.
3. The Make/Buy decisions and BOM should be complete for Pilot Line build.  Changes to these at this phase in the acquisition cycle could introduce manufacturing risks.  Stable decisions also assist in forecasting, impact analysis, component analysis, and other DMSMS-related activities.   If the underlying information is even slightly off, then you will have problems with your MRP system.  Past issues have been classified by the saying "garbage in, garbage out."  The quality of the following information sources needs to be correct to prevent errors in your MRP system: 

• Master Production System (MPS); 

• Bills of Material (BOM); 

• Inventory and Inventory Status; 

• Lead Times; 

• Production Size; 

• Production Schedule (working times); 

• Quality Data (yield data, scrap, rework and repair, etc.); 

• Safety Stock Levels and Times; and 

• Work-in-Progress Data.

I.2, MRL 8 - Materials Planning
	Text:
Make/Buy decisions and BOM complete to support LRIP.  Material planning systems proven on pilot line for LRIP build.


Background:
The program is approaching a MS C decision and the materials necessary to manufacturing the product should be identified.  The material planning systems to manage these materials should be ready to support the LRIP build. 

Goal: 
The intent is to ensure that materials planning has been properly developed to allow for duplicating a product configuration in a cost-effective manner, and that any risks to achieving this goal have been identified and addressed.
Rationale:
DoDI 5000.02 requires the development of an affordable and executable manufacturing process, and to demonstrate that manufacturing processes can support the system production requirements.  MRLs play a vital role in achieving, is ensuring that manufacturing processes have been effectively demonstrated in a pilot line environment and that industrial capabilities are reasonably available. In order to accomplish this, the material selection must be complete and stable, and an effective system to manage these materials needs to be established.
Definitions:

1. Make/Buy Decisions – This determines whether a part will be a make item by the prime contractor or bought from a supplier.  All Make/Buy decisions for Pilot Line build should be complete.  Specific attention should be given to the contractor's rationale for specific make or buy decisions because there may be differences between overall contractor goals in structuring make or buy decisions and the goal which a PM considers appropriate for his/her specific program. The contractor should review their Make or Buy Plans to identify sole source, single source, or foreign sourced items and make contingency plans for these items. In addition, the Make or Buy Plan should identify items that could become obsolete or a diminishing manufacturing source and make plans for these risks.
2. Bill of Materials (BOM) - A BOM is a list of the subordinate parts (electronic, electrical, mechanical) in an assembly (e.g., an SRU/SRA or a subsystem assembly). An indentured BOM depicts the top-down breakout relationship of parts to the next higher assembly components (from system to box to board).  At this point, the BOM should be complete to allow for purchasing of components to be used in the Pilot Line build.  
3. Material Resource Planning (MRP) System – The MRP system is a production and inventory control software tool to assist in the management of manufacturing processes. Based on sales forecast and backlog, the MRP takes information from three sources to include the Master Production Schedule (MPS), the bill-of-materials (BOM) and inventory status data as inputs to calculate the answer to these questions: 

• What parts do we need to make or buy (Purchasing Plan)? 

• How many of these parts do we need (Capacity Plan)? 

• When must these parts be available (Detailed Manufacturing Schedule)? 

Questions:
1. Are the Make/Buy decisions and Bill of Materials (BOM) complete to support Low Rate Initial Production (LRIP)?

2. Have material planning systems been proven on the pilot line and are in place for Low Rate Initial Production (LRIP) build?
Additional Considerations (Areas to Address): 

· The more complex the manufacturing operation the more complex the MRP.  MRP systems generate two basic outputs, the Purchasing Plan and Schedule that lays out when the purchase orders (POs) should be released and when the purchased items should be received in order to support the production dates. 
· The second output is the Capacity Plan or Production Schedule. The production schedule details the start and completion dates for steps in the production process (routing) to include how many items will be produced in each batch and what is required from the bill of materials to support the fabrication and assembly.  
· The MRP system should be in place for the Pilot Line build.

Lessons Learned:

1. The Make/Buy decisions and BOM should be complete.  Changes to these at this phase in the acquisition cycle could introduce manufacturing risks.  Stable decisions also assist in forecasting, impact analysis, component analysis, and other DMSMS-related activities.   
2. The MRP system should have been uploaded, utilized and proven-out with the Pilot Line build.  If the underlying information is even slightly off, then you will have problems with your MRP system.  Past issues have been classified by the saying "garbage in, garbage out."  
3. The quality of the following information sources needs to be correct to prevent errors in your MRP system: 

• Master Production System (MPS); 

• Bills of Material (BOM); 

• Inventory and Inventory Status; 

• Lead Times; 

• Production Size; 

• Production Schedule (working times); 

• Quality Data (yield data, scrap, rework and repair, etc.); 

• Safety Stock Levels and Times; and 

• Work-in-Progress Data.
I.2, MRL 9 - Materials Planning
	Text:
Make/Buy decisions and BOM complete to support FRP.  Material planning systems proven in LRIP and sufficient for  FRP.


Background:

The program is approaching a Full Rate Production decision and the manufacturing approach should be very mature, well defined, and documented.  The material selection and material resource planning system have been successfully demonstrated on Production representative articles in LRIP. 
Goal: 

The intent is to ensure that an adequate manufacturing approach has been demonstrated in a low rate production environment, and that adequate planning is available for cost-effective production at high rates.  
Rationale:

DoDI 5000.02 requires “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. Make/Buy Decisions – This determines whether a part will be a make item by the prime contractor or bought from a supplier.  All Make/Buy decisions should be complete, demonstrated in LRIP, and ready to proceed into FRP.  Specific attention should be given to the contractor's rationale for specific make or buy decisions because there may be differences between overall contractor goals in structuring make or buy decisions and the goal which a PM considers appropriate for his/her specific program. The contractor should review their Make or Buy Plans to identify sole source, single source, or foreign sourced items and make contingency plans for these items. In addition, the Make or Buy Plan should identify items that could become obsolete or a diminishing manufacturing source and make plans for these risks.

2. Bill of Materials (BOM) - A BOM is a list of the subordinate parts (electronic, electrical, mechanical) in an assembly (e.g., an SRU/SRA or a subsystem assembly). An indentured BOM depicts the top-down breakout relationship of parts to the next higher assembly components (from system to box to board).  At this point, the BOM should be complete, demonstrated in LRIP, and sufficient to allow for purchasing of components in FRP.  

3. Material Resource Planning (MRP) System – The MRP system is a production and inventory control software tool to assist in the management of manufacturing processes. Based on sales forecast and backlog, the MRP takes information from three sources to include the Master Production Schedule (MPS), the bill-of-materials (BOM) and inventory status data as inputs to calculate the answer to these questions: 

• What parts do we need to make or buy (Purchasing Plan)? 

• How many of these parts do we need (Capacity Plan)? 

Questions:

1. Are the Make/Buy decisions and Bill of Materials (BOM) complete enough to support Full Rate Production (FRP)?

2. Has the material planning system been proven in LRIP, and is it sufficient for Full Rate Production (FRP?
Additional Considerations (Areas to Address): 

· When must these parts be available (Detailed Manufacturing Schedule)?

· The more complex the manufacturing operation the more complex the MRP.  MRP systems generate two basic outputs, the Purchasing Plan and Schedule that lays out when the purchase orders (POs) should be released and when the purchased items should be received in order to support the production dates. 
· The second output is the Capacity Plan or Production Schedule. The production schedule details the start and completion dates for steps in the production process (routing) to include how many items will be produced in each batch and what is required from the bill of materials to support the fabrication and assembly.

Lessons Learned:

1. Increasing the production rate capability to FRP requirements effects many aspects of the manufacturing operations.  Proactive planning is critical to ensure that efficient and economical production at these higher rates can be achieved.  
2. The Make/Buy decisions and BOM must be stable for effective transition into a high rate production environment.  Changes to these at this phase in the acquisition cycle could introduce manufacturing risks.  Stable decisions also assist in forecasting, impact analysis, component analysis, and other DMSMS-related activities.   
3. The MRP system should have been uploaded, utilized and proven-out with the LRIP build.  If the underlying information is even slightly off, then you will have problems with your MRP system.  Past issues have been classified by the saying "garbage in, garbage out."  
4. The quality of the following information sources needs to be correct to prevent errors in your MRP system: 

• Master Production System (MPS); 

• Bills of Material (BOM); 

• Inventory and Inventory Status; 

• Lead Times; 

• Production Size; 

• Production Schedule (working times); 

• Quality Data (yield data, scrap, rework and repair, etc.); 

• Safety Stock Levels and Times; and 

• Work-in-Progress Data.
I.2, MRL 10 - Materials Planning
	Text:
Material planning systems validated on FRP build.


Background:

The program has been in a high rate production environment for a considerable time, and has effectively demonstrated a cost-effective manufacturing capability. 

Goal: 

The intent is to ensure that the material selections are complete and stable, and that an adequate materials planning system is in place and proven to allow for continued cost-effective production at high rates.  

Rationale:

DoDI 5000.02 requires “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”.  

Questions:
1. Have the material planning systems been validated on the Full Rate Production (FRP) build?
Additional Considerations:

· None

Lessons Learned:

At this point in the program, high rate, cost-effective production has been demonstrated for a considerable time.  All material selection decisions are complete and stable, and the material planning system has been validated repeatedly in FRP.  The program is meeting all performance, cost, and scheduling requirements.  All material selection and planning risks have been mitigated.
